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Newport, R.l. Almost 100 ocean-going sailing
ships took part in the race, which culminated
in a happy birthday salute to the United
States on its 200th anniversary. Alastair Black
photograph courtesy Cruising World magazine.
See story page 13.

3 Weather, Climate and Human Health—by T.S. Austin

4 Fifteen Thousand Square Miles of Trouble—by Roland Paine

13 When The Tall Ships Came —by Edwin P. Weigel

22 Autumn On The Sun—by Louise A. Purrett

26 Weather And The Great Races—by Nancy Pridgeon

34 Life With The Foreign Fleet—by Robert R. French, Mark A. Miller and

Larry K. Nelson

38 The Building of The Bilby

43 Coping With The Corps—by Valerie Anderson

47 Seafare: America’s Seafood Heritage

51 Climate and Health

52 Climate and Government: A Fresh Look
55 Weather, Climate and You—by H.E. Landsberg

59 Climate To Order

62 Dear Asheville/Asheville Answers

64 Sickness From The Sky? The Ancients Thought So
66 Climate and Bill Hodge—by Charles G. Thomas

70 Ambulance Weather—by Herbert M. Austin

72 Project Da Vinci: Chasing The Pollution Plume —by Carl A. Posey

74 Washington: State With A Plan—by Glen A. Crandal

78 The View From Space

80 Once In Love With Amy

82 The Sea Grant Concept—Ten Years After—by Brian Gorman

86 Secretsofthe Seafloor—by Joan Vandiver Frisch

88 NOAA/update

O\,UTI O N

Z

eRICAN
W B
%, @
"NN3 N

7776-191°

U.S. DEPARTMENT OF COMMERCE
Elliot L. Richardson, Secretary

National Oceanic and
Atmospheric Administration

Dr. Robert M. White, Administrator
Howard W. Pollock, Deputy Administrator

Dr. John W. Townsend, Jr.,
Associate Administrator

Stanley B. Eames
Director, Public Affairs

Roland D. Paine
Associate Editor

William N. Welsh
Art Director

NOAA is published quarterly by the Office of Public
Affairs, National Oceanic and Atmospheric Admin-
istration, Rockville, Md. 20852, to acquaint read-
ers with the policies and programs of the agency.
The Secretary of Commerce has determined that
the publication of this periodical is necessary in
the transaction of the public business required by
law of this Department Use of funds for printing
this periodical has been approved by the Director
of the Office of Management and Budget through
September 30, 1977.

For sale by the Superintendent of Documents,
U.S. Government Printing Office, Washington,
D.C. 20402. Annual subscription $7.90; $2.00 ad-
ditional for foreign mailing. Single copy $2.00.



NOAA Magazine October 1976

Weather, Climate,
and Human Health

Shivering—perspiring—heatstroke—aching joints—asth-
ma attacks—depression . . . all of us are aware of the
relation of weather and climate to these experiences.
None of us is immune to the influence of weather and cli-
mate upon our physical and psychological well being. Hip-
pocrates himself, the Father of Medicine, wrote of human
reactions to hot and cold winds and related the outbreak of
epidemics to seasonal weather changes.

The effects of weather and climate upon human health
are often caused by the continuous variations in the at-
mosphere in which we live. The moisture varies, tempera-
ture and pressure rise and fall, suspended particles and
aerosols vary in quantity. Meteorologists have been asked
about the effects of these variations on health for as long
as there has been a weather service. Before the turn of
the century, the Weather Bureau responded by publishing
statistics for the physician in a special monthly climate
and health booklet. But the amount of data was meager,
and there were inadequate means to process the
statistics.

For many years, the Environmental Data Service's
National Climatic Center (NCC) in Asheville, N.C., has
been answering queries from patients and physicians on
various aspects of the relationship of climate and health.
Nearly all requesters imply that symptoms and related dis-
comforts are worse during certain types of weather and
climate. We in EDS are convinced that NOAA, by using
the national climatic data base to produce innovative
health-related products, would develop a more systematic
program to meet the needs of these customers.

The articles that follow document the pervading influ-
ence of weather and climate on our health. They also ex-
plore the need to tie together the efforts of the medical and
atmospheric science communities to work toward im-
provement of the quality of human life.
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Taking the pulse of
the New York Bight

FIFTEEN
THOUSAND
SUUARE
MILES OF
TROUBLE

BY ROLAND PAINE

and the staff of the MESA New Bight Project. Instead, it was a

time of anxious calls from local health officials, of lengthy in-
spections of fouled beaches, of urgent chemical analyses of recreational
waters, of hastily-called meetings among scientists and public officials,
and of hours and days spent with news media, explaining what was
known and trying to lay the groundwork for what might follow.
Through all of this, the regular research and operational programs con-
tinued at their planned pace.

That the project staff was so busy was in part its own doing. For in
the three years that the project has operated, Cdr. R. Lawrence Swan-
son, NOAA, Manager of the MESA New York Bight Project—to give
him his full identification—and his scientific and operational crew have
earned a reputation for accuracy, candor, and prompt response. The
project scientists are trying to determine the fate of pollutants in the
New York bight and their effect on the ecosystem, as well as the impor-
tant physical and biological processes taking place there. So whenever
there appears to be an emergency in the waters that wash the shores of
Long Island and New Jersey, officialdom and citizens alike call upon
them for explanations and assistance. In the summer of 1976, it seemed
to be one after another.

Early summer was a period of relative calm.

On June 14 the roof fell in, and dreams of the summer doldrums—
if indeed there had been any—quickly died. On that day reports came

Tere were no dog days in the summer of 1976 for Larry Swanson

in from all along Long Island’s shores, from even beyond Fire Island,
from almost as far out as Montauk Point itself—reports of an appall-
ing mess of trash found along the high tide line on the beaches. Plastic
cups and straws, grease balls and tar lumps, hygienic items by the thou-
sands, oil-soaked driftwood, and numberless unidentifiable lumps of
rubbish littered the sands. Because tar and black ‘‘gunk’ were ap-
parent in much of the trash, the notion that the sewage sludge dumping
was somehow involved came easily to the minds of many concerned cit-
izens. Beaches were closed, and the telephones began to ring in the Old
Biology Building at the State University of New York, Stony Brook,
where the MESA New York Bight Project headquarters is located.

““We have spent almost full time on the beach litter problem since
it was first reported,’’ said Swanson, a bit morosely perhaps, exactly
one month later, July 14, when the project was also involved in its sec-
ond and third emergencies of the season.

Emergency number two was a huge fish kill in early July off a 55-
mile stretch of New Jersey ocean shore from Barnegat Inlet to Sandy
Hook, an area described by the New York Times as ‘‘just south of the
controversial sewage sludge dump site off New York Harbor.”” While
the NMFS Sandy Hook Laboratory was most directly concerned, many
inquiries went first to the MESA project office. Emergency number
three was another wash-up of beach litter on July 7, this time including
fireworks debris.

At the same time, the project was in the third day of a major and



long-planned week-long experiment to track, by acoustic and other
devices, sewage sludge particles from the moment they are dumped by
one of New York City’s modern sewage sludge tanker vessels until the
particles could no longer be detected. In addition, Swanson and mem-
bers of his staff, plus the officers and on-board scientists of the NOAA
ship George B. Kelez, were conducting briefing sessions for Congres-
sional staff members and a network television crew. And the project
staff was preparing testimony for Congressional hearings to be held
later in the month in the town of Hempstead on Long Island.

Swanson’s auditors at the briefing sessions had an opportunity to
catch up on, and sort out the various emergencies of the period. They
also learned of a current example of the quick response that has earned
the project its good public service reputation. After mentioning the
time spent on the beach litter problem, Swanson continued:

“We have even brought this problem into the current acoustic ex-
periment. During part of the Kelez cruises we will tow a Neuston net to
catch floatables—the material that stays on the wter’s surface rather
than slowly sinking and dispersing in the water column. These results
will be tied into the overall research plan of which the acoustic experi-
ment is a major part. We know from previous experiments that floata-
bles move with the wind, so we can correlate their movement with that
of the less buoyant particles in the water. The composition of the float-
ables in the sludge will also tell us more precisely what correlation, if
any, there might be between the sewage sludge dumps and some of the
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Cdr. R. L. Swanson, NOAA, Manager of
the New York Bight MESA Project,
Jrowas as he contemplates collection of the
beach litter that washed up on Long Island
shores in late June—plastic items, grease

¥balls; oil-soaked driftweod,-and uniden-
tifiable blobs.

-

stuff that washed up on the beaches.”’

The degree to which the project has had to concentrate on the sew-
age sludge problem—or, more broadly, the problem of ocean dumping
in the New York Bight—was not anticipated at the beginning of the
work in July, 1973. As stated in an early fact sheet on the program:

““The New York Bight, a 15,000-square-mile area of ocean waters
and continental shelf off New York and New Jersey, is the subject of a
comprehensive marine ecological investigation. The . . . investigation

. includes the coastal waters from Montauk Point, Long Island, to
Cape May, New Jersey, and is the first regional ecology project under-
taken by NOAA’s Marine EcoSystems Analysis (MESA) Program.

““Objectives of the New York Bight Project are: to develop a better
understanding of the physical, chemical, geological and biological
processes of the Bight; to assess man’s impact on the system; and to im-
prove predictions of the consequences of present and proposed actions.

““The first year’s efforts of the project are designed to examine in
detail that portion of the Bight most heavily impacted by mankind.
This area, designated as the Apex, includes the major ocean dumping
sites . . .”’

So, while the ultimate purposes of the research were to be practical
and useful in application to critical areas of coastal management, much
of the research was looked upon as basic in nature. Ocean dumping was
included as a major area of emphasis for the first year, but it appeared
in those early days that this was an applied reasearch or engineering
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Modern New York city sewage sludge vessel, cooperating in
MESA research, pumps out its cargo at sewage sludge dump site
in the New York bight (right), while small research vessel
measures dispersion rates of sludge particles; observers in
helicopter watch operation.

problem that would not necessarily occupy a major share of attention.

The project established its headquarters at the State University of
New York at Stony Brook, far out on Long Island but a center for the
top-flight research talent that the project planners wanted to draw
upon. An operations base was established at Floyd Bennett Field, an
abandoned Naval Air Base in Brooklyn at the gateway to New York
Harbor. On the other side of the harbor, the National Marine Fisheries
Service laboratory at Sandy Hook, New Jersey, completed the triangle
of NOAA installations around the Bight that would be heavily involved
in the project. Sandy Hook would have a major role in the investiga-
tions of the living marine organisms of the Bight—a part of its regular
assignment—and fundamental geological and physical oceanographic
studies would be undertaken by the Atlantic Oceanographic and Mete-
orological Laboratories (AOML), based in Miami, Florida. Like
MESA, AOML is a part of NOAA’s Environmental Research Labora-
tories. To lend additional academic assistance early on, the New York
Sea Grant Institute, based at the State University of New York, was
brought in along with many of the other institutions of higher educa-
tions in the area.

Project Manager Swanson—who like so many other NOAA Corps
officers possesses special qualifications—brought to the work a rare
blend of operational and academic credentials. Cdr. Swanson can also
be called Dr. Swanson, for he holds a Ph.D. in physical oceanography
from Oregon State University. (In 1975, he won the NOAA Award for
program administration and managernent.) He gathered around him a
staff of scientists and experts including two young NOAA Corps of-
ficers, both then lieutenants, geologist Nicholas Prahl and geological
oceanographer Robert Roush, plus Charles Parker, a physical ocean-
ographer. Dr. Joel S. O’Connor, biologist and ecologist, soon came
aboard as did Harold M. Stanford, a chemical oceanographer. What at
that time was looked upon as a broad-based marine ecological study
with basic research orientation got under way.

In December, 1973, sewage sludge dumping was suddenly page one
news throughout the New York metropolitan area. The spectre of a
black ooze advancing on the beaches was thrust into public view. One
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chnust cven announced that by the summer of 1976 ““the beaches will
e unusable because of contamination from the sludge beds.’” News-

papers and electronic media around th
Also for the first time,
that newsmen and publi

e country picked up the story.
the te'le.phones at project headquarters signaled
ek e NOAZ(:}f]f;Sa}l]st artl)d concernF:d citizens were demand-
Dottt e A ¢ gnt about all this, and what NOAA pro-

At the outset NOAA had no clearly defined role in the controver-
sy. There are four ocean dump sites in the Apex of the Bight a few miles
se.award qf Ambrose Light—for sewage sludge, dredge spoil, cellar
d}rt, and industrial acids. They are under the jurisdiction of t’he En-
vironmental Protection Agency. There had been few systematic studies
of the effects of these dump sites on the surrounding marine environ-
ment, and the MESA New York Bight Project had recently compiled



the research results of its initial field program launched six months
previously, and was in a position to compare its preliminary findings
with the earlier results. In response to the public outcry, the project
issued a lengthy fact sheet just four days before Christmas of 1973,
summarizing the results of its first look at the problem.

The document set the tone for what became the project’s practice
—state the facts as clearly as possible, discuss alternative possibilities,
when the facts are inconclusive don’t hesitate to say so, and make the
information available publicly as soon as possible. Thus stated the
summary comparison between the recently-obtained MESA data and
data from 1970 studies by the State University of New York at Stony
Brook and the National Marine Fisheries Service Sandy Hook Labora-
tory:

““1. The 1973 data (from MESA) are considerably more detailed,
and direct comparison and integration of findings from the two years is
difficult.

““2. The 1973 data show evidence of sludge bed migration to with-
in 3.5 miles of Long Island with some evidence suggestive of sludge as
close as 2 miles from the beach. Comparison with the 1970 studies sug-
gest recent northward migration of 8 miles from the sludge dump site.

‘3. Although it is known that sludge is now present within several
miles of Long Island, the rate and causes of this movement have not yet
been determined. It might be, for example, that an unusual natural
event such as hurricane Agnes could have moved this material.

““Further analyses are being undertaken to confirm whether the
sludge bed has indeed moved recently, and if so, why. Considerably
more analysis will be required before stating whether or not the sludge
bed has moved over an extensive area. Recognizing that the sludge bed
has existed for several decades, it is still a matter of conjecture as to
whether or not it has suddenly moved northward at a rapid rate during
the past 3 years.”’

The report was not popular with many people in the area. Their
fears had been aroused. They had been led to believe that if the sludge
was that close to the beaches, it must indeed be rapidly moving shore-
ward. The NOAA-sponsored scientists were berated for their timidity.
However, the project staff maintained its position steadfastly, and won
the support both of colleagues in Federal and local agencies and of
many deeply involved citizens.

At the same time, urgent discussions were taking place among the
project staff, cooperating groups from the Atlantic Oceanographic and
Meteorological Laboratories and the NMFS Sandy Hook facility, and
NOAA headquarters. In view of the great public concern, and because
of the role assigned to NOAA in the Marine Protection, Research, and
Sanctuaries Act of 1972 (the ‘‘ocean dumping’’ act), decisions had to
be made about the future direction of the New York Bight project.

““We believed that it was extremely important for us to take an ac-
tive role in developing the best management policy regarding ocean
dumping,”” Swanson said. ‘‘We reasoned that no matter how much we
all wanted to eliminate ocean dumping, this was simply not going to be
possible in the near term. Without our active involvement, irrational
management decisions might be made on the basis of public emotion
rather than consideration of minimizing the overall negative environ-
mental impacts.”’

With the support of NOAA Associate Administrator David H.
Wallace, a new direction was established for the project. In sum, it was
decided that the project would.

—take a lead role in research on the effects of sewage sludge
dumping;

—redirect 75 to 80 percent of project resources toward the prob-
lem;

—be extremely open about making its data known;

—take every opportunity to inform the public, through its ad-
visory committee, hearings, lectures, and the news media, of its
understanding of the situation;

—assist EPA in reaching a reasonable management decision,
based on scientific understanding, about continued use of the dump
site.

NOAA Magazine October 1976

Biologists from NMFS Sandy Hook laboratory carry out many
research projects aboard NOAA Ship George B. Kelez. Above,
team consisting of (from left) Andrew Draxler, Christine Evans,
Linda Rowbik and Barbara Mantel prepare water laboratory in
hold while waiting for samples to be collected. Below, when
samples are aboard, the group works rapidly at preliminary
testing, then seals the bottles for further onshore analysis.




Acoustic sounder used in AOML research of Dr. Robert A.
Young and Dr. John R. Proni is prepared for lowering into the
bight.

In July and August of 1974 the sludge problem again cropped up
in news reports, and with the summer season in full swing the sensitivi-
ty of the issue was heightened. By that time the project had begun to
establish itself in the minds of many as unbiased and thorough, and
EPA leaned heavily on the NOAA research in making its determina-
tions about the dump site. The tremendous increase in public involve-
ment required bringing aboard Paul Eisen, data manager, and Stanley
Chanesman, who works primarily in intergovernmental relations and is
Secretary of the New York Bight MESA Advisory Committee. On July
10 of that year the EPA Deputy Regional Administrator told a meeting,
called by area Congressmen, that while pockets of natural muds con-
taining sludge could be found in random spots off Long Island shores,
there was no evidence that huge quantities of the stuff were moving
shoreward. The beaches were safe. Two days later NOAA and EPA of-
ficials held a joint public meeting on the problem, and again pointed to
the safety of the beaches and the lack of evidence that the sludge was
moving shoreward.

At EPA’s request, the project had begun to study the possibility of
moving the dump site farther out to sea, but by midsummer there was
insufficient evidence about this to make any judgments. In mid-
September, however, a NOAA letter went to the EPA Regional Admin-
istrator for Region II (which includes the New York-New Jersey area)
that summed up NOAA'’s position, based on the work of the project.
Essentially, NOAA said:

1. While we do not believe that an immediate change in the ex-
isting sewage dumpsite is required on the scientific evidence at hand,
the probability of increasing amounts of sewage in future years means
that plans should be initiated toward changing the location in the
future;

2. Any dumpsite on the continental shelf is bound to cause some
damage to the area, so it is strongly urged that any new site be interim
only—every effort should be made to avoid long term use of the Bight
for sewage sludge disposal;

3. Intensive ecological investigations of any proposed new site
should be conducted.

To mount its scientific work, the project had, in the meantime, as-

Phi! McGillivary, AOML chemist, works
up in van on deck of Kelez.

Dr. Robert A. Young, AOML, and Barbara Mantel, NMFS
Sandy Hook,

obtain water samples from rosette sampler bottles.

in water laboratory set



Jean O’Reilly and Dr. James Thomas of NMFS Sandy Hook
work with water samples in laboratory aboard Kelez.
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On bridge of NOAA ship George B. Kelez during 1976 summer
operations in New York Bight is skipper (at left) Lt. Cdr. John
Stachelhaus, while his relief, Lt. Cdr. John Decoste, observes
activity.

sembled a small collection of facilities, housed chiefly in trailers, at the
Floyd Bennett Field operations base. Cdr Ned Austin initially estab-
lished the base. Close to the wharf where a NOAA-assigned ship ties
up—most recently, the George B. Kelez—were an office trailer, a ship
headquarters trailer, and dormitory space. A large warehouse was
utilized, and later there were trailers for an electronics workshop and
scientific laboratories. From the Ferrel, first NOAA ship assigned to
the project, came Lt. Cdr. Clarence W. Tignor, a NOAA Corps officer
who now serves as MESA Operations Officer and is in charge of logis-
tics support for the project. The only nod to esthetics in the otherwise
spartan complex is a collection of potted plants lent to the project by
Mrs. Tignor, and faithfully watered by her husband during moments of
break from his daily tasks.

““We provide everything from scientific instruments and buoys to
office supplies,”’ said Tignor not long ago.

Assisting at the base are Claude Robinson, Senior Electronics
Technician, and J.Z. Bell, in charge of instrument calibration, along
with a crew of specialists who repair and maintain the critically impor-
tant electronics equipment at their electronics workshop trailer. ‘‘Their
work keeps us in business,’”” said Tignor. ‘‘Having instruments that
work when they’re needed, and that make measurements that are com-
patible, is the life-blood of a scientific project in the field. That’s what
Robinson’s group makes certain happens, and they are why we are able
to operate as effectively as we do.”’

The project has not lacked for ship support to undertake both reg-
ular runs to monitor emplaced instruments, and special cruises for a
variety of scientific purposes. The National Ocean Survey has sched-
uled the Peirce, Researcher, Albatross IV, Delaware 11, Oregon 11, and
Rorqual at various times to participate in the project, and much of the
success can be attributed to their work.

Though the MESA New York Bight Project began in 1974 to bend
its efforts primarily toward the sewage sludge dumping problem, it did
not forget the earlier concept of broad-based studies designed to give a
complete picture of this heavily stressed area of coastal ocean. Many
scientists had conducted studies of many problems in the Bight, but
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nowhere was all this information readily available to scientists, govern-
ment officials, interested citizens, and managers who might need it.
MESA therefore arranged with the New York Sea Grant Institute to
publish a series of monographs and an Atlas, designed to bring together
the state of knowledge about the Bight in various scientific and engi-
neering fields. Of the planned 32 monographs, 10 had been published
by the summer of 1976, including such titles as Tides, Waste Disposal,
Port Facilities and Commerce, and Artificial Fishing Reefs. Attractive
and well illustrated, the monographs are proving to be highly successful
components of the project’s information dissemination program. Proj-
ect Manager at Sea Grant is Jay Ginter and Senior Editor is Jean
McAlpine. An editorial board coordinated by MESA and headquatered
at Stony Brook oversees the work on the manuscripts.

The Sea Grant Institute is also pursuing health-related projects on
the effects of persistent chemical pollutants in plankton and the ques-
tion of whether the surf transfers viruses to the atmosphere, with joint
funding by MESA, Sea Grant, the Rockefeller Foundation, and SUNY
Stony Brook.

Spearheading the project’s investigations of the living marine re-
sources of the Bight, and of the possible effects of ocean dumping on
them, has been the NMFS Middle Atlantic Coastal Fisheries Center,
under the direction of Dr. Carl J. Sindermann with headquarters at
Sandy Hook and laboratories there, at Milford, Delaware, and Oxford,
Maryland. Certain benthic (bottom dwelling) organisms in particular
have been intensively studied because they generally stay in one place
and have continuous direct contact with sediments, so any deleterious
effects should be relatively direct and easy to ascertain.

Studies have shown that the number of species has remained about
the same— Dr. John B. Pearce of Sandy Hook found little change from
a study in the late 1960’s to studies in 1973 and 1974. The number of
species, and numbers of individuals, was severely depressed in the rel-
atively polluted and poorly flushed Raritan Bay, but much less effect
was noted in the Apex outside the bay. Apparent small declines in the
numbers of individuals there, the NMFS scientists believe, can proba-
bly be attributed to natural variability rather than increased environ-
mental stress.

NMES biologists have also reported the occurrence of fish with
erosion of fins (‘‘fin rot’’) inside the Apex to be greater than outside,
and further research on this phenomenon is under way. Shellfish in
much of the Apex contain unacceptably high concentrations of col-
iform bacteria, and a circular area with radius of about six nautical
miles around the sewage sludge dump site was closed to shellfishing by
the Food and Drug Administration (FDA) in 1970. Four years later
FDA expanded the closed area considerably because of bacterial con-
tamination from ocean outfalls and outflow from the Hudson-Raritan
estuarine complex.

As a result of the multilaboratory study of environmental contam-
inants and their effect on the marine ecosystem, thirty-nine staff mem-
bers of the Middle Atlantic Coastal Fisheries Center were awarded a
NOAA Unit Citation for their outstanding contributions to the project.

The Atlantic Oceanographic and Meteorological Laboratories in
Miami have sent up a number of scientists with a wide variety of exper-
iments to further the work of the project. For example Dr. Donald V.
Hanson’s physical oceanographic program obtained data from drifter
and current meter studies showing a circular clockwise motion (*‘gyre’’)
of the waters during much of the year in the inner Bight. Dr. J. William
Lavelle and Dr. Donald J. P. Swift both have traced a small amount of
sand transport throughout the year at a depth of about 60 feet, with a
large amount during severe storms. This work led to a complete rede-
sign of a multimillion dollar outfall on the south shore of Long Island.
These kinds of information, related to much of the other data obtained
by the project, shed light on how contaminants may be carried through
the waters—one kind of motion for lighter particles that stay in the
water column, and another for the heavier material that sinks to the
bottom.

Grantees, too, have made major contributions to the work. Dr.
James A. Mueller of Manhattan College conducted an extensive study
of the relative amounts of contaminants brought in by four major pol-
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A cross New York state, at SUNY Albany, the Sea Grant Institute
ez{ztonal team works on monographs and atlas of New York
Bight project. From left, Cynthia Williams, associate editor;

Jean McAlpine, senior editor; and Jay J. C. Ginter, project
manager.

Keeping things humming at MESA New York Bight head-

quarters at the State University of New York, St
i , Stony Brook, are
Bette Maligno (at left) and Diane Del uca.

lution sources in the Bight. He found that the greatest amount comes
from runoff—untreated sewage and animal wastes that are washed di-
rectly from streets and sewers into the ocean waters, reaching particu-
larly hngh peaks during periods of heavy rainfall. The other sources of
\cNontammants are ocean dumping, municipal and industrial waste-
ater, and atmospheric fallout. Dr. Mueller also confirmed that the
largest amount of contamination comes from the New Y ork Metropoli-
tan area, pr.imarily from the Hudson River outflow.
In addition to the regular participants and contractors and grant-
ies, nume'rous other groups within NOAA have rallied round to help.
The .Natlonal Environmental Satellite Service has worked with us in
using its remote sensing capabilities,”” said Swanson, ‘‘and it has been
pa_rtllcula.lrly cooperative in developing new sensor applications for ob-
taining information that we are interested in having. The National



Weather Service not only provides us with real-time weather informa-
tion when and where we need it, but is making important contributions
to our Atlas series. And when the data are collected, we use guidelines
provided by the Environmental Data Service for organizing it and get-
ting it into channels where it can be retrieved and used as necessary.”’

Close cooperation among various research groups has character-
ized the project, and careful planning frequently makes possible inte-
gration of several research efforts toward a common goal. For exam-
ple, in July 1976 a week-long experiment to track sewage sludge par-
ticles in the dump site used the collaborative efforts of many people in-
cluding Dr. Robert A. Young, Dr. John R. Proni and Patrick Hatcher
of AOML, Dr. James P. Thomas of NMFS Sandy Hook, Charles
Parker of the project staff, and Dr. Iver L. Duedall of SUNY, Stony
Brook. Several vessels, including the Kelez and SUNY’s Onrust, took
part.

Immediately after a sewage sludge vessel dumped its load in the
designated site, two acoustic echo sounders were lowered over the side
of Kelez. Each emitted sound waves, one at 200 kiloHertz (200,000
cycles per second) and the other at 20 kHz, which were reflected off
particles in the sludge. The resultant echoes were picked up and re-
corded both on magnetic tape and on a shipboard visual display. Use of
two widely different frequencies permitted detection of different sizes
of particles.

While the lower frequency echoes directly traceable to the sludge
disappeared after about an hour, indicating that the larger particles had
probably fallen to the bottom, the recordings continued to show large
point scattering in the area. The scientists surmised that these were
probably echoes from fish feeding on the sludge. The higher frequency
echoes continued to be detectable for several hours, indicating that the
smaller particles sank at a much slower rate and as a result were more
widely dispersed by current and tides.

Use of the AOML-developed acoustic technique made possible ac-
curate estimates of how far and how fast the sludge spreads horizontal-
ly and vertically in the first few hours after dumping. By showing where
the sludge was concentrated, it enabled the chemists and NMFS scien-
tists to take their samples with far more accuracy than would otherwise
have been possible. Utilizing an on-board chemistry laboratory, Hatch-
er identified important chemical constituents found immediately within
the sludge, as well as chemical transformations taking place during
those first few hours.

Finally, in work space provided in a hold of the Kelez, NMFS
biologists worked to find out how quickly oxygen in the water is taken
up after the sludge is dumped, a measure of increased metabolic activi-
ty on the part of small organisms in the water and thus of how rapidly
the sludge is decomposed.

““If the sludge is rapidly decomposed—what we call labile—it is
more likely to have an effect on the living creatures,’’ said Thomas.
““Tiny marine life such as bacteria and other plankton feed on the
sludge. If it is toxic and kills them, there will be little evidence of in-
creased metabolic activity. But if it is non-toxic, the animals will burn
up oxygen taking the material in. Anything in the sludge—heavy
metals, for example—may be ingested and may subsequently be passed
along up the food chain.”’

While the acoustic experiment was planned and executed as ap-
plied research devoted to solving certain specific problems of sewage
sludge dumping, it had many broader implications—a characteristic it
shares with many experiments in the Bight project. As Hal Stanford of
the project staff explained:

‘““Had we not become so heavily involved in the sludge question,
we might nothave carried out this specific work—but, we still would
have had to do something very like it. This experiment tells us not only
about sludge, but also about distribution of suspended solids, about
currents, and about organic activity in the water column. All of these
are significant in painting a broad picture of the Bight as well as in
determining what is happening to the sludge itself.”’

In the first three years of its existence, the MESA New York Bight
Project has accomplished several highly important tasks. Through its
scientific work, a far more comprehensive understanding of the com-
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plex dumping problems in the Bight has been achieved—the sources of
dumping, the dynamics of the natural Bight processes and interactions
of the dumped material with these processes, and consequences of the
dumping. The project provided the bulk of the scientific contribution
to a landmark Environmental Impact Statement on moving the existing
sewage dump site, opposed plans to move it unless the situation deteri-
orated, and encouraged the Environmental Protection Agency to select
a firm date for phasing out ocean dumping of the sewage sludge. In
each case these recommendations were followed. EPA has targeted
1981 as the year sludge dumping in the Bight shall stop.

To ensure that its information is scientifically trustworthy, the
project provides the scientific community with opportunities to review
its assessment of the situation, and keeps in close touch with its ad-
visory committee.

To ensure that its information is readily available, the project has
carefully developed rapport with the public in the area. Claire Stern,
Executive Director of the Long Island Environmental Council, com-
mented:

‘“Most scientists are hesitant about becoming involved in public
discussion. I have therefore been most pleased at how Cdr. Swanson
and his staff have tried to help the public understand their work. At
times of great stress they kept their cool, they didn’t stray outside their
field of expertise, but they did tell us what they knew—they tried very
hard to provide the factual basis so that responsible decisions could be
made. We are very grateful to them.”’

During the mid-summer crisis period, the project staff worked
long hours to try to find out the causes of the wash-up on the beaches,
and to try to answer questions from the public about them. The NMFS
Sandy Hook Laboratory staff carried out the same activity with respect
to the fish kill. A lengthy statement issued by the Middle Atlantic
Coastal Fisheries Center on July 15 summarized for the public the
history, characteristics, and probable explanation of the phenomenon.
In sum, said MACFC, a massive phytoplankton bloom utilized much
of the available dissolved oxygen in the water, and fish and inverte-
brates that could not escape the low-oxygen areas were killed.

The beach problem, Swanson’s group concluded, was caused by a
combination of circumstances including the massive regular outpour-
ings of raw and semi-treated sewage from the Hudson-Raritan estua-
rine complex, a temporary increase in raw sewage diverted into the
Hudson owing to the upgrading of certain New York sewage treatment
plants, and New Jersey pier fires and other accidents that occurred dur-
ing the same period of time. A 12-day period of persistently strong
southwesterly winds was responsible for pushing the mass up onto the
beaches, they reported, noting that while the wind direction is not
unusual at that time of year, the strength and persistence were. The
beaches that had been closed in late June were all reopened by July 1,
after the winds changed and the wash-ups ceased.

In addition to the direct public and media contacts maintained by
staffs of the Bight project and the MACFC, Swanson made a full re-
port on both the beach litter problem and the fish kill to the Congres-
sional committee hearing July 24 at Hempstead.

Where does the project go from here?

‘““Now that we have reached this stage, I think our responsibilities
are even greater than before,”’ say Swanson. ‘‘Because of the work of
the project, NOAA has made some very forthright statements about
sources and effects of contamination in the Bight. It is now our respon-
sibility to check, double-check, and assure the public that our assess-
ment of the situation was correct. If upon further investigation we find
that we have made a mistake anywhere along the line, or if the danger
to the public increases in the future, we must provide the information
to the public and to the appropriate authorities so that remedial action
can quickly be taken.”’

Research on contaminant cycling is continuing, a program of mon-
itoring the sewage sludge is being undertaken, and new avenues of
research into the other, more significant, contaminant sources—dredge
spoil. Hudson River effluent, and urban runoff—are being planned.

If other crises occur, such as those of the summer of 1976, the
project intends to be ready. a
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States, and perhaps the world. It may never be excelled. To

many eyes, it was the standout ceremony of the Nation’s
Bicentennial.

The event was, of course, the parade of ships in New York Har-
bor on the 4th of July—popularly known as Operation Sail 1976.
Actually, three events were involved.

In part it was the climax of the International Sail Training Races
of 1976, in which about 100 ocean-going sailing vessels of all sizes
competed in one or more races of a 7,300-mile circuit between
Europe, the Canary Islands, Bermuda, the United States, and thence
back to Europe. The races began in May and ended in late July.

The second major element was the International Naval Review,
in which 53 warships from 22 nations assembled in New York Harbor
to honor the United States on its 200th birthday.

And third was Operation Sail itself, in which a grand parade of
more than 200 sailing vessels, led by 16 tall ships and attended by
5,000 spectator craft, moved in stately procession up the Harbor and
into the Hudson River, where they turned around and returned to
berth at piers along the New York and New Jersey shores. The sixteen
tall-masted sailing ships—defined as generally 200 feet or longer—
comprised four fifths of the remaining fleet of such vessels. There are
only 20 in all the world.

WHE
THE TALL

MIPY
GAME

BY EDWIN P. WEIGEL

It was the greatest nautical spectacle in the history of the United
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Dr. John Apel (top, wearing cap), Dr. John Rankin and Dr. Athelstan
Spilhaus were aboard the Westward during the tall ships race. Tom
Holmes, bottom left, made weather observations on the Morganthau.
Ross LaPorte gave Gulf Stream data.

NOAA was there throughout—providing weather forecasts to
the ships when far at sea and near the shore; twice daily updates on
the position of the Gulf Stream and its meanders and eddies, and
specially prepared tide and current charts for ship captains and spec-
tator sailors as they cruised along U.S. shores and into U.S. harbors.

NOAA also had representatives in the Sail Training Races.
Aboard the staysail schooner Westward, in the 632-mile Bermuda to
Newport, R. L., race, were Special Consultant to NOAA Dr. Athelstan
Spilhaus, Pacific Marine Laboratory Director Dr. John Apel, and
Gerald Hood, a NOAAite from the Atlantic Oceanographic and
Meteorological Laboratory in Miami.

To appreciate fully the complexity of this coordinated effort,
one must backtrack. Advance descriptions and forebodings about
the series of events had been more than a little chilling to weather
forecasters and decidedly so to the U.S. Coast Guard, charged with
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maintaining safety and order among the population afloat. There were
predictions of wall-to-wall ships, motorboats, dinghies and rubber
rafts in New York Harbor, milling about in confusion certain to pro-
duce accidents and numerous drownings. There was apprehension
about what a sudden squall might do to landlubbers manning spectator
craft. New Jersey officials worried that pressing crowds might send
some viewers tumbling down the 100-foot Palisades to injury or death.
On both sides of the Hudson, officials wondered what might happen to
building roofs and ancient piers under the weight of unprecedented
crowds, as an estimated five million people assembled to see the spec-
tacle of a lifetime. Would these platforms give way?

Partly by good fortune and partly by good planning, none of
these calamities occurred. There was one reported maritime casual-
ty during the July 3-4 weekend in the New York area. A small boat
capsized in Long Island Sound. One person drowned and three were
saved. Late-afternoon thunderstorms on both days were not serious
enough to overturn numerous vessels or dampen spectator
enthusiasm.

All in all it was a glorious success as about 25,000 crew members
of sailing ships and warships paid tribute to the United States—on its
Bicentennial. The birthday gift—and what a gift it was!—brought a
lump in the throat and tears to the eyes of many American men and
women who had almost forgotten how it felt to be intensely
patriotic.

Something special was rekindled in American hearts and minds
that day.

Perhaps the most important role in this remarkable event was
played by one man, Frank Braynard, general manager of Operation
Sail 1976.

Braynard works for New York City’s South Street Seaport
Museum, which fronts on the East River in Manhattan. He is a
maritime author, historian, artist, and co-founder of the Museum. At
one time he was a ship news reporter for the New York Herald-
Tribune. Later he was a Commerce Department employee (Maritime
Administration, 1970-71). 3

Twelve years ago Braynard was secretary of Operation Sail
1964, which brought 24 ships from 12 countries to New York in a
spectacle that some said then would never be duplicated. Among
those ship were 11 of the tall ships that participated in the Bicenten-
nial parade.

It was 1971 when Braynard began making plans for an event to
surpass the 1964 parade. He recognized early that the U.S. Bicenten-
nial ““would provide a delicious excuse,”” and traveled around the
world promoting his vision. In so doing he lined up some 200 sailing
vessels from 35 nations to participate. Among testimonials to his suc-
cess was the willingness of foreign governments to pay nearly all the
bl?ls.. Operation Sail 1976 is estimated to have cost more than 70
million dollars, of which the private group managed by Braynard put
up‘about 1.5 million dollars. Japan alone spent 3 million dollars to
refit the four-masted bark Nippon Maru for its voyage halfway
around the world and back.

When the dimensions of Braynard’s success began to come clear
to him, he sought long in advance to let his countrymen know the
value of the birthday gift being bestowed on the United States by
other lands. He told newsmen that Operation Sail 1976 would be
“‘the largest gathering of sailing ships since 1827, when 26 British,
French and Russian ships, frigates, brigs and schooners took on more
Fhan 80 Turkish and Egyptian craft in the eastern Mediterranean dur-
ing the Greek War of Independence.”’

. He was conservative. As it turned out, even that comparison
didn’t match the event as it ultimately took place.

A senior U.S. Navy officer on the scene said: ‘‘There is nothing
comparable to this, with so many vessels from so many countries on
l}and. It is ugdoubtedly the largest assemblage of vessels from dif-
tercql countries participating in a single display that we will see in
our lifetime.”’

To produce the centerpiece of this display—the 16 tall ships and
other large sailing vessels—Braynard drew on a tradition that is not



familiar to most Americans because the United States has had little
part in it. This is the series of biennial International Sail Training
Races sponsored by the British Sail Training Association and other
groups, and participated in by ocean-going sailing vessels from many
maritime nations around the world since 1956. A key requirement for
entry is that half the crew of a ship be between the ages 18 and 25.

In this program, ‘‘Tall Ship Races’’ have been taking place every
other summer in the waters of the North Sea, the Baltic, and the
British Isles. Fifty to 60 sailing vessels from some 20 nations usually
take part, and afterward gather in a terminal port for a regatta in-
volving crew exchanges and a ‘‘Parade of Tall Ships.”” In 1972, for the
first time in the history of these races, two U.S. vessels
participated—the U.S. Coast Guard bark Eagle and the privately
operated hermaphrodite-brig Black Pearl.

Thus it is not surprising that to many Americans it seemed
almost like a resurrection of the past when Braynard and his fellow
American sailing enthusiasts conjured up a canvas armada of a
bygone era, to awe and delight their countrymen on the nation’s
birthday. The ‘‘magic’’ was in persuading the 1976 Sail Training Race
participants to make Newport their terminal port and regatta city,
and to conduct the parade of tall ships in New York Harbor.
Braynard added to the flotilla by inviting a host of smaller ships, and
thus produced the grand total of some 200 full-rigged ships, barks,
barkentines, brigs, brigantines, yawls, ketches, and sloops on parade.

The 1976 Training Races consisted of a 1,425-mile first race from
Plymouth, England, to Tenerife in the Canary Islands, which began
May 2; a 2,517-mile second race from Tenerife to Bermuda; a 632-
mile race from Bermuda to Newport, in which the greatest number of
vessels (almost 100) took part, followed by a three-day regatta in
Newport that ended July 1. (A few vessels participated in a fourth
race back to Europe later in July; others conducted secondary
Operation Sail stopovers in such cities as Philadelphia, Baltimore,
Washington, D.C., Norfolk, and Miami, and in the Great Lakes.)

It was only after the Bermuda-to-Newport race that Operation
Sail 1976 actually began, culminating in the 12-mile-long parade of
ships on the 4th of July, from the Verrazano Narrows up New York
Harbor to Spuyten Duyvil on the Hudson, and thence back to nearby
berths for public viewing.

Against this two-month backdrop, NOAA’s participation began
with the passage of the sailing ships from the Canary Islands to Ber-
muda. The Miami Weather Service Office and the Satellite Service
kept a watchful eye for weather conditions they believed might en-
danger the tall ships. Aside from a little rough weather, all went well.

At Bermuda, NOAA'’s participation broadened. Oceanographer
Dr. John Apel briefed race participants on characteristics of the Gulf
Stream and how to use them to advantage. Ross LaPorte, from the
Satellite Field Services Stations, World Weather Building, handed
out up-to-date photographs from the GOES 1 satellite showing latest
positions of the Gulf Stream sinuosities and eddies. William McKee,
from National Weather Service Eastern Region headquarters, ex-
plained how weather forecasts from Washington, D.C., New York,
Boston and other East Coast cities would be made available to the
fleet.

The formal weather briefing for race participants was given
by the U.S. Navy, as is customary for races between Newport and
Bermuda.

On June 20, the armada gathered at the starting line under clear
skies, breasting sparkling seas. Unfortunately, soon after the starting
gun, two accidents occurred. Spain’s 2,478-ton Juan Sebastian de
Elcano collided with Argentina’s 2,587-ton frigate Libertad, leaving
one Elcano crewman injured and causing the Spanish topsail
schooner to return to Bermuda, with bowsprit broken, foretopmast
hanging, race prospects ended (the vessel rejoined the fleet in
Newport). Libertad stayed in the race, in spite of two torn sails, three
liferafts lost, and some broken rigging. Repairs were made underway.

The second collision occurred between a U.S. entry, the 155-
foot barkentine Gazela Primeiro, and Romania’s 269-foot bark
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Harold Gibson, at top, head of the New York Weather Service Forecast
Office, was responsible for critical weather predictions when thousands of
vessels jammed New York Harbor. Marine meteorlogist James Travers
manned NOAA Weather Radio.

Mircea. This time it was the U.S. vessel which was dismasted and
limped back to port for repairs, while the Romanian bark continued.

Both Dr. Spilhaus and Dr. Apel, watching from the schooner
Westward, said later that the collisions left an erroneous impression
of poor seamanship. They believe it important that the record be
set straight. Said Dr. Spilhaus:

““I believe the primary problem was the onlooker boats, which
were not kept out of the way. Also, the three classes of ships—tall
ships, minor tall ships (such as Westward) and racing ships—should
have been separated by about 45 minutes as they approached the
very short, 1.8-mile starting line. Tall ships need maneuvering room,
and they didn’t have enough. It was a terrible hodge podge. We came
close to colliding ourselves, with Russia’s 3,000-ton Kruzenshtern.”’

Westward’s helmsman ‘‘had to spin the wheel rapidly to avoid
it,”” said Dr. Apel.
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NOAA's Jerry Hood (wearing hat) got an uncomfortably close view
when Russia’s Kruzenshtern passed near the Westward off Bermuda.
Colombia’s Gloria, right, provided vintage grace and dignity to a New
York pier after the tall-ships parade.

The collisions had an interesting aftermath. Dr. Spilhaus said
one of the most memorable incidents in the entre voyage, in his
opinion, was when, ‘‘immediately after they got to Newport, the cap-
tain of one of the ships that was dismasted went aboard the ship that
had collided with him and said to the other captain, ‘Look, it was all
my fault,” to which the other replied, ‘No, it was my fault,” And they
began arguing about whose fault it was. And then they had a drink
together.

““This contrasted so marvelously with some of the dreadful
things that happened at the Olympics. I was just tremendously struck
by the friendship at sea, with 26 nations participating and not an inci-
dent, really, except for some of the little things when they were in
port . . . the protests and so on, which did not involve the seamen
themselves.”’

As the international sailing fleet proceeded northward, the ships
began receiving other NOAA services. From the Weather Service
Forecast Office at Washington, D.C., via the Coast Guard radio sta-
tion there, came routine marine weather weather forecasts every six
hours. These arrived as radioteletypewriter messages, and wer
relayed to the fleet by voice radio from the Coast Guard Cutter
Morganthau, which was escorting the vessels to Newport, and by a
Massachusetts vessel, the Bay State, also acting as a communica-
tions ship.

Every three hours, the fleet received from the Satellite Field Serv-
ices Station at Washington a specially tailored update in the ‘“‘spot-
light” area where most of the sailing ships were congregated. As de-
scribed by Ross LaPorte:

“The area we tried to cover with these ‘nowcasts’ of weather
conditions was usually 100 to 150 miles in radius, and moved north as
the fleet moved north. We included information on severe storms,
squalls, anything important we saw approaching.

‘‘Each day, on two of these ‘nowcasts—the ones at noon and
midnight, Greenwich time—we included a Gulf Stream analysis. We
gave the latitude and longitude of various points on the west wall of
the Stream. They were only interested in one wall, and we gave them
a series of 15 to 20 spots, depending on how many meanders there
were, to be plotted on a chart. Then all they had to do was what you
used to do when you were a kid—connect the dots and make a
picture—to produce the west wall. By this means they could see
where the meanders (curves) and eddies (detached whirlpools) were
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located. Those are the really
depending on where he wants to go

“We also gave them a projection of what we thought the Gulf

important elements for a sailor,

Stream might look like 24 hours later, if we expected something
drastically different to occur, such as a meander being cut off to
become an eddy. Then we would indicate where we thought the eddy
would be, whether it would be cold or warm, and so on. Some eddies
are 100 miles or more in diameter.’’

One indication that the Gulf Stream reports were used by ship-
master§ came from Washington Post reporter Ken Ringle, aboard
Argentina’s Libertad. Ringle wrote that when the fleet became
be{cglmed three days out of Bermuda, the Gulf Stream was the
critical factor. He described how the Libertad’s captain plotted his
course to enter the Stream about 240 miles due east of Fenwick
Island, Del., where the stream was narrow, to avoid being swept off
course to the east. He said another ship seemed to have mis-
calculated and was fighting a back-flowing eddy of the Gulf Stream.
(Later, another testimonial to the value of the Gulf Stream reports
came from skippers participating in the Boston-to-Plymouth
England, race, who asked the Boston Weather Service Forecast Of:
fice to provide them with such data.)

The fleet was becalmed by a somewhat unusual expansion of



the Bermuda high to the west—correctly forecast by the Weather
Service, incidentally. The result was a predictable letdown in spirits,
temporarily. Operation Sail became ‘‘Operation Drift’’ or ‘‘Opera-
tion Snail”’ to the youthful crews. With a wind of less than 5 knots,
sails flopped lazily above a glassy sea. The tall ships crept northward
at two knots or less.

Washington Star reporter John Sherwood, aboard the U.S. Coast
Guard training bark Eagle, wrote that a winning suggestion on how to
keep up morale was to wait for the British schooner Sir Winston
Churchill to show up with its all-girl crew, board the vessel, throw a
party, and forget the race. Instead, Eagle exchanged 10 cadets for
three hours with Russia’s Kruzenshtern.

Tradition prevailed again.

Aboard the Libertad, the Post’s Ken Ringle found Latin nautical
tradition much easier to take, calm or no calm. Ringle wrote that the
ship was a sea-going advertisement for the Argentine good life, with
her freezers crammed with Argentine beef, holds stacked with cases
of Argentine beer, Argentine wine, Argentine sherry, Argentine bran-
dy, and Argentine champagne. Breakfast one day consisted of
freshbaked sweet rolls and rich, Brazilian coffee; lunch was steak
with both white and red wine; dinner, a two-course main dish of
pasta and beef (with wine), fruit, more Brazilian coffee, and smooth
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America’s response to her majestic birthday visitors was overwhelmingly
enthusiastic. Above, a New York fireboat spouts a welcome to Spain’s
Juan Sebastian de Elcano. Crowd at left in Bermuda typified throngs
who Vvisited the tall ships in port.

Argentine cognac ‘‘that will set you free.”” Before both lunch and din-
ner there were cocktails and hors d’oeuvres. Ringle wrote, obviously
after considerable skepticism:

“From all I can discover, Libertad officers really do live like this
all the time. The captain eats a little better, the crew a little worse . . .
(Yet) nobody ever seems to get fat or drunk.”’

Meantime, aboard the Westward, it was education as usual, with
visiting scientists Spilhaus and Apel lecturing 18 student/apprentices
en route. Half of the students were male, the other half female.

Westward—a 200-ton 100-foot staysail schooner—is an ocean-
going classroom and oceanographic-research vessel. She is owned and
operated by Sea Education Association (S.E.A.), which is a private
firm that, in cooperation with Boston University, offers a full-
semester college course on the ocean environment. The ‘‘Sea
Semester’’ consists of six weeks of shore study and six to seven weeks
at sea. Apprentices—that is, students—stand watches in good weather
and bad, chip rust, sew sails, paint, clean, and assist in handling
oceanographic equipment such as plankton nets, bathythermographs,
hydrophones, and photographic gear. They record and sort scientific
data, preserve specimens, make observations, and perform some
analyses on samples.

While the Sail Training Race to Newport gave the students a
once-in-a-lifetime view of most of the world’s largest remaining wind-
jammers, the students still had to perform the myriad tasks of main-
taining a working ship and to pursue their studies.

““They didn’t have time to be bored’” said Dr. Apel.

Dr. Spilhaus lectured about ‘‘environment and economy.’” He
said: ““This is a topic I’ve talked about for a long time. I call it ‘eco-
librium’—that is, the balance between economy and ecology.

“Then 1 talked to them about creativity in general—how you
maintain a childlike curiosity about the world around you so that you
continue to be creative. I related that to creativity in the oceans—
trying to tell them that oceanography is not really a discipline, but a
huge area in which anybody—painter, writer, scientist,
mathematician—can focus attention and do worthwhile things in
NOAA'’s area of activity.”’

Dr. Apel said, ‘I lectured on the Gulf Stream and then on waves,
which happen to be my specialties.”” He added:

““‘In the Westward tradition, we tried to key our lectures to things
that were happening—in my case, a spell of rough weather for the
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U.S. Coast Guard’s Eagle was host ship for Operation Sail and led the parade of 16 tall ships up the Hudson River.

wave lecture—while Dr. John Rankin, the Westward’s chief scientist
and a biologist, used a large school of porpoises for a lecture on sea
mammals of all kinds.”’

Other NOAA'ites on the scene during the Bermuda to Newport
race were Thomas Holmes and Herbert Chadwick of the Weather
Service’s Eastern Region headquarters, aboard the Coast Guard cut-
ter Morganthau. Holmes and Chadwick took regular three hourly
weather observations—consisting of wind direction and speed,
temperature, dew point, cloud-type and height, atmospheric pressure
and pressure tendency, sea-water temperature, waves and swell. These
were dispatched by radio to a Coast Guard shore station and thence
to the National Meteorological Center, to be melded with other data
used in forecasting for the fleet.

‘““We were prepared to take upper-air observations (using
balloon-borne radiosondes) if the occasion called for it.”’ said Chad-
wick. ‘““We had all the gear and were ready to go. But the weather was
so clear and calm for the most part that we didn’t need to.”’

The tour aboard the Morganthau covered more than the tall ships
race. The Coast Guard cutter first acted as escort and rescue ship for
a race going the other way, from Newport to Bermuda, involving
smaller sailing craft.

““We picked up the tall ships when they were about 100 miles out
of Bermuda,’’ said Chadwick. Shortly afterward, the calm set in, and
the two weather observers were given a close-up view of almost all the
classic windjammers drifting on an oily sea as the Morganthau cruised
past one after the other.

At 6 p.m. Thursday, June 24, the race was cut short and declared
officially over, even though there still was considerable distance to go
to Newport. There was too little time to finish it and be on
hand for other events on schedule. America was waiting.

Winner of the truncated race was West Germany’s Gorch
Fock. Poland’s Dar Pomorza was second, and Norway’s Chris-
tian Radich, third.

After this, the ships lowered sail and cranked up auxiliary engines
to complete the voyage—except for a breezy spell on Friday when sails
again were briefly raised—and arrived in Newport Sunday the 27th, to
begin the three-day regatta the following day.

The social activities at Newport were described as among the
swankiest ever held at this coastal city, a playground famed for ex-
travagant affairs. Tanned and bearded captains in immaculate whites
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were wined and dined at Belcourt Castle at a sitdown dinner for 850
under a two-acre tent. A Tall Ships Ball was held the next night at a
40-room French chateau called Rosecliff, where Paramount had
filmed scenes for the recent remake of ““The Great Gatsby,”” by F.
chtt Fitzgerald. On hand were European royalty such as Crown
Prince Harald and Prncess Sonja of Norway; Margaux Hemingway,
Ernest Hemingway’s 6-foot granddaughter who is now a New York
actress and model; Norwegian explorer Thor Heyerdahl, famed for
kps voyages by raft and other primitive craft, and others, with names
like Auchincloss, Biddle, Grosvenor, Pierpont, Remington and
Vanderbilt.

. NOAA’s part in all this hospitality came in a working session
with the ships’ officers preparing them for the trip along the coast to
New York Harbor. Commander Donald Florwick of the Environmen-
tfal Monitoring and Predictions Office was on hand to distribute a Na-
tional .Ocean Survey ‘““marine safety aid prepared especially for
Oper.at?on Sail.”” This was a 46-page publication giving ‘‘selected tidal
predictions for the period July 1 through July 5 for Block Island
Sound and Long Island Sound, and tide and current information for
New Ygrk Harbor from July 3 through July 5.’ Tide and current in-
formation for New York Harbor July 3, 4, and 5 also was published
as a one-sheet flyer for distibution to thousands of recreational
boaters. !t gave predicted times of high and low tides, slack waters
anq maximum currents for seven locations: Hell Gate, Brooklyn
Bridge, The Battery, George Washington Bridge, The Narrows, Am-
brose Channel Entrance and Atlantic Highlands (Sandy Hook Bay).

Present at this session for the National Weather Service were
Eastern Region Executive Officer William McKee, who was the all-
NOAA focal point for aid rendered to Operation Sail, and Robert
Lynde, marine meteorologist from the Boston Weather Service
Fore-cast foice. McKee and Lynde loaned out to a number of the
forex-gn ships portable NOAA Weather Radio receivers so they could
obtain up-to-the-minute forecasts and warnings at any time of night
or day while cruising in U.S. coastal waters or berthed in U.S.
harbors.

Rear Admiral Harley Nygren, Director of the NOAA Corps, said
that by fortuitous chance the NOAA vessel Delaware II was in
drydock at Newport during this period and made available to the U.S.
Coas't Guard her radio transmitter as a near-in means of directing
traffic in Newport Harbor. Admiral Nygren later acted as a special



observer of Operation Sail aboard the U.S. Merchant Marine
Academy’s ““Kings Pointer.”

On June 29, Robert Junghans, of NOAA’s Environmental Moni-
toring and Predictions Office, served on a panel of a symposium to
explore ways in which tall ships and other vessels of British and
American Sail Training Associations could—among their activ-
ities—participate in oceanographic studies aimed at solving global
ocean programs. Panel moderator was former Massachusetts Gover-
nor Francis Sargent.

On July 1, a fog predicted the night before by the Weather Serv-
ice delayed the scheduled 8 a.m. departure of ships from Newport by
several hours. The ships were bound for selected berths and an-
chorages nearer to New York Harbor and began to slip out of
Newport Harbor about non.

At this time the National Weather Service Forecast Office at 30
Rockefeller Plaza in New York City began adding to its services to
the fleet. A ‘‘Special Operation Sail Weather Roundup’’ was begun
on July 1 and continued through July § at one to three-hour inter-
vals, from dawn to until dark each day. On July 2, tide and current
information for New York Harbor was added to the weather round-
up, and broadcast on NOAA Weather Radio Station KWO-35 for
spectators and visitors alike.

Special U.S. Coast Guard Notices to Mariners were also broad-
cast over NOAA Weather Radio. Among these were a notice that
vessel traffic in the vicinity of Hell Gate on the East River would be
restricted to one way southbound to avoid interference with incom-
ing visitors from Long Island Sound, notification of a 50-yard security
zone around the U.S.S. Nashville when it was expected to receive a
distinguished visitor from Washington, and a request to recreational
boaters and other vessels to leave Coast Guard Channel 16 free for
urgent communications. So effective was this last request that the
Commander of the Third Coast Guard District later wrote Eastern
Region Weather Service headquarters thanking them for this
assistance. He said that Channel 16 was cleared within a half hour
after the Weather Radio broadcast. Weather Service officials said
this was a welcome testimonial to the size and responsiveness of the
NOAA Weather Radio listening audience afloat.

On the morning of July 3, formations of warships of the Interna-
tional Naval Review entered New York Harbor and proceeded to
designated anchorages. That afternoon, about 100 Class B or smaller
vessels of Operation Sail rendezvoused at Throgs Neck bridge and
departed for New York Harbor via the East River. Throngs of spec-
tators observed their passage, single file, against the Manhattan
skyline. Only vessels with masts less than 125 feet tall were able to
take this route because of the height limitation imposed by the 127-
foot Brooklyn Bridge. Among these was the Sir Winston Churchill,
personed by an all-woman crew and pursued by its own armada of
camera-clicking spectator mariners. The true tall ships with masts
towering 150 or more made their approach along the southern shore
of Long Island, to anchorages in lower New York Harbor near some
of the larger warships.

As the last of the Class B sailing ships made their way down the
East River a thundershower made its appearance. Harold Gibson,
Meteorologist in Charge of the New York office, described it:

“For several days before the ships got within range of our
Forecast Office we had had a tremendous amount of rainfall
associated with an upper-level trough moving toward us very slowly
from the north. On Saturday, when the ships were coming into New
York Harbor, that 500-millibar trough was directly overhead.
Although the main shower activity occurred well to the south of us
that day, the cold high-level temperatures made the air unstable
enough so that we had air-mass thunderstorms developing very
rapidly after 1 o’clock in the afternoon, in critical places. Later in the
afternoon we issued two special marine warnings. One was based on
a report from a pilot approaching Kennedy Airport who said he had
observed a waterspout with one of the thunderstorms off Jones
Beach, Long Island. The other was based on a radar indication of a
severe thunderstorm 25 miles southeast of New York City, heading
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toward the south shore of Long Island. We estimated it had winds of
40 knots or more.”’

Marine meteorologist James Travers, on loan to the New York
office from Eastern Region headquarters during Operation Sail, was
working the afternoon and evening shift. He said: “‘There was a lot of
hail reported with those thunderstorms, so it was a bit tense for a
while.””

Fortunately, the thunderstorms had no real effect on the
festivities. Travers commented afterward that he thought the
remarkable absence of mishaps was the result of vigilance and warn-
ings of the various Federal agencies involved, such as the Coast
Guard, Federal Aviation Administration and NOAA, along with those
of local public-safety organizations, and that their effectiveness was
the result of widespread dissemination to the public by newspapers,
radio and television of the precautions to take.

‘‘Everybody seemed to cooperate beautifully.”’

On the next day, July 4, the activities and the vigilance reached
a peak.

The National Broadcasting Company dispatched NBC TV Sci-
ence Editor Dr. Frank Field from his usual post in New York City,
where he gives the local weather forecasts, to the Weather Service’s
National Severe Storms Forecast Center in Kansas, City, Mo. There
he sat side by side during theday with the Center’s Director, Allen
Pearson, and the satellite service’s Edwin Ferguson, so that the net-
work could provide live coverage of storms that might be affecting
celebrants all around the nation.

As it turned out, skies were clear over most of the United States
that day, except for isolated thunderstorms and a band of rainfall ex-
tending from Texas to Georgia. As thunderstorms approached New
York City in the late afternoon, when Operation Sail was nearing its
finale, Pearson consulted with Gibson several times by telephone,
discussing the degree and duration of the storm that might be ex-
pected. At 3:30 p.m. the New York office issued a ‘‘special marine
warning bulletin . . . for thunderstorms, with hail and wind gusts to
more than 40 knots, over the lower Hudson River, New York Harbor,
and western Long Island Sound,”’ saying that radar indicated that
several heavy thunderstorms were moving toward the area from the
southwest.

Again, Nature was kind. The line of thunderstorms was only
about 10 miles wide, and soon dissipated.

The result was that, almost from start to finish, Operation Sail
was a tremendous success. Right on schedule at 11 a.m. the Coast
Guard host ship Eagle led the parade under the Verrazano Bridge,
trailing behind her in single file 15 other tall ships. Altogether, the
column totaled more than 200 sailing vessels under 30 flags. On
some of the square riggers, cadets in immaculate whites stood at at-
tention on the yardarms, making a strikingly beautiful sight. The
Statue of Liberty, with her torch held high, welcomed them all.

The fleet of 53 warships from 22 countries provided another
kind of greeting, saying, ‘‘Happy birthday, America,’”’ with a 21-gun
salute promptly at noon. Vice President Rockefeller, aboard the U.S.
missile cruiser Wainwright, sailed downriver preceded by fireboats,
in the official review of the warships, and simultaneously received
cheer after cheer from cadets aboard the tall ships, as they glided
upriver, one by one. President Ford, after speaking at Independence
Hall in Philadelphia and at Valley Forge, Pa., arrived by helicopter
on the deck of the carrier Forrestal, at anchor in the outer harbor. At
exactly 2 p.m. he rang a Bicentennial brass bell 13 times, symbolizing
that the 13 colonies had declared their independence from England
200 years before that moment. This was the signal for bells of
celebration to be rung out all over the nation.

Somehow, it seemed that the tall ships, with their graceful hulls,
towering masts and billowing canvas, struck precisely the right note
for a nation celebrating 200 years of history. Like gallant ladies out
of the past, they captured the hearts of Americans as few visitors
could. Although their day of glory is gone, they bespeak a yearning
among people everywhere for beauty for its own sake.

Auf Wiedersehen. o
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Storybook Ships and Sail Races

Although the 16 tall ships that visited the
United States in July look like they sprang to
life from illustrations in a historical novel, ac-
tually all but one of them were built in this
century. Five were constructed in the same
shipyard in Hamburg, Germany, within the
past 45 years.

These ‘‘five sisters,' as tall-ship captains
know them, are the U.S. Coast Guard's Eagle,
West Germany's Gorch Fock, Romania's Mir-
cea, Portugal's Sagres |l, and Russia's
Tovarishch. Four were taken from Germany as
World War |l reparations payments. The
Gorch Fock was built by West Germany in
1958. All are three-masted barks between 240
and 270 feet long.

Sailing enthusiasts find it lamentable that
the United States, the world's leading naval
power, has only one deep-water sail training
vessel operating full time, while other coun-
tries, particularly the Soviet Union, have
many. For the U.S., the only participant is the
Coast Guard bark Eagle, plus a handful of
smaller vessels engaged in intermittent or
perhipheral programs. (Among these is the
Westward, operated by the Woods Hole,
Mass., Sea Education Association, whose
primary purpose is oceanographi¢ education
rather than sail training, although the cur-
riculum includes both.)

Britain found herself in the same embarrass-
ing situation as the U.S. in 1964, when Opera-
tion Sail of that year took place in New York.
England then had to borrow a 72-foot yacht
and hastily recruit a crew of youngsters for the
voyage to Bermuda and thence to New York.
The aftermath was that this proud maritime
nation raised funds from all over Britain to
build the Sir Winston Churchill, a three-masted
schooner and ‘‘the first true training ship built
for the sole purpose of taking young people to
sea for character building.” Two more ships
have been added since then.

In America, to fill a similar vacuum, the
American Sail Training Association has been
brought into being at Newport, R. |. The ASTA
ran its first races in 1973, with Coast Guard's
Eagle and 10 schooners participating. A similar
contest was conducted in 1974, and a lesser
one in 1975. The Association's goal is a

membership of 100,000 persons. On its 20-
member board of directors are representatives
of the U.S. Navy, Coast Guard, state maritime
academies, and prominent schools, museums
and oceanographic institutions. The ASTA was
a co-host with the British Sail Training Associa-
tion for the 1976 Transatlantic Tall Ships Race

and was
Newport.

What follows are capsule descriptions of the
16 tall ships that visited the United States on
its 200th birthday, taken largely from a guide
published on behalf of the American Sail
Training Association by Cruising World Pub-
lications, Inc., of Newport, R.|.

Amerigo Vespucci—Built to resemble a
fighting ship of Admiral Nelson's era, the
Amerigo Vespucci is black with two white
horizontal stripes. Black squares in the stripes
are imitation gun ports. She is a 330-foot
three-masted bark and was built in 1931,
Named after the ltalian navigator who led a
Spanish expedition to South America in 1497
Amerigo Vespucci is used for training mid-
shipmen.

Christian Radich—A full-rigged ship built
of steel in Norway in 1937, she is 206 feet long
and displaces 773 tons. Seized by German
troops in 1940 and used as a submarine depot
ship until the end of World War I, she was
found submerged and without spars. There-
after she was raised, repaired and refitted. She
has taken place in many sail training regattas
and won in her class four times.

Danmark—A full-rigged ship launched
in 1932, Danmark was visiting the United
States for the 1939 World's Fair when World
War Il broke out. She stayed in the U.S. for the
duration. While she was on loan fo the U.S.
Coast Guard during the war, 5,000 cadets
were trained on her. After the war, Danmark
was returned to her mother country. She is 213
feet long and displaces 845 tons.

Dar Pomorza—Commissioned in 1910 as
the German sail training ship Prinzess Eitel
Friedrich, this vessel after World War | was
handed to the French as a war reparations pay-
ment and renamed Colbert. In 1929 she was
purchased by Poland with donations from the
population of the province of Pomorza, and

responsib'e for all activities at

renamed again. She was interned in Sweden
during World War Il. She is 267 feet long and
displaces 1,784 tons.

Eagle—The U.S. Coast Guard training bark
is a three-masted vessel 266 feet long and dis-
places almost 2,000 tons. Launched in Ham-
burg, Germany in 1936 she was then called the
Horst Wessel and used for training German na-
val cadets. She was brought to this country in
1946 as a war reparations payment. Eagle can
achieve 17 knots under sail.

Esmeralda—Launched in 1952 in Spain,
this Chilean naval training vessel is a 305-foot
four-masted barkentine purchased by Chile in
1954. She displaces 2,276 tons and is almost
identical—except for a slight variation in rig-
ging—to the Spanish schooner Juan Sebastian
de Elcano. Her figurehead is a South American
condor.

Gazela Primeiro—Smallest and oldest of
the tall ships, Gazelo Primeiro is the last of the
Portuguese Grand Banks schooners. Built in
1884, she plied her trade until 1970, when she
was bought by the Philadelphia Maritime Mu-
seum. During her years with the fishing fleet,
she was mother ship for 31 dories. She has a
copper-sheathed wooden hull. Her timbers are
from pines planted in Portugal centuries ago
by Prince Henry the Navigator. Now rigged as
a barkentine, she is 155 feet long and dis-
places 445 tons.

Gloria—Newest of the sail training ships,
Gloria was built in 1969. She is a three-masted
barkentine 250 feet long and displaces 1,300
tons. She is a training vessel for Colombian na-
val cadets.

Gorch Fock—Launched in 1958 in Ham-
burg, Gorch Fock is named after the German
poet Johann Kinau, who wrote under the pseu-
donym Gorch Fock. She is a 266-foot three-
masted bark displacing 1,727 tons, and is used
as a training vessel for West German naval ca-
dets. She won the 1976 Sail Training Race be-
tween Bermuda and Newport for Class A ves-
sels, and is capable of reaching speeds up to
16 knots.

Juan Sebastian De Elcano—Named after
the man who completed the first circum-
navigation of the globe by concluding the ex-
pedition started by Ferdinand Magellan in
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1522, Juan Sebastian de Elcano is a 304-foot
four-masted topsail schooner displacing 2,478
tons. She is a sail-training vessel for the
Spanish Navy and carries a crew of 407.
Kruzenshtern—Largest and heaviest of the
tall ships, Kruzenshtern was built in Hamburg

foresail.

than the foremast and
of the rudder post.

aft rigged.
Schooner — having

masts, the foremast is s
after mast.
Brig — two-masted

a square mainsail,

square-rigged and afi
and-aft rigged.

Ship — having three
cach with a complete
sails.

Barkentine

Reprinted with permission of Cruising World Publications, Inc.
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Sloop — fore-and-aft rigged with
one mast, carrying a mainsail and

Ketch — fore-and-aft rigged with
two masts, the after mast being shorter

Bark — having three, four, or
five masts with the after (jigger or
mizzen) mast fore-and-aft rigged and
the other masts square-rigged.

Barkentine — three- or four-
masted with the foremast square-
rigged and the other masts fore-and-

masts, fore-and-aft rigged. With two

rigged, with a fore-and-aft mainsail
(spanker) in addition to, or instead of,

Brigantine — (also called hermaph-
rodite brig) two-masted with foremast

in 1926 as the last four-masted bark ever con-
structed for cargo carrying. Originally chris-
tened Padua, she worked the nitrate trade and
grain runs from Australia, and then was laid up
in Germany from 1932 to 1939, sailing inter-
mittently, After World War |l she was handed

placed forward

tWo or more
horter than the

and  square-

ter mast fore-

Or more masts,
set of square-

over to the Soviet Union and recommissioned
under the name of Adam Johan Ritter von
Kruzenshtern, a 19th-century Russian explorer
of German extraction. She is 342 feet long and
displaces 3,185 tons.

Libertad—A full-rigged ship launched in
1963, Libertad broke the world speed record
for a crossing from Canada to Ireland under
sail in 1966, doing 1,741 miles in six days, 21
hours, averaging 18 knots. She is 298 feet
long, displaces 2,587 tons, and carries a crew
of 366. She is used as a training vessel for Ar-
gentine naval cadets. Among distinctive fea-
tures are her olive-drab sails, specially treated
to resist mildew.

Mircea—Named after a prince of Romania
who in the 14th century won back territory
taken by Turkey, this three-masted bark is one
of the five sisters. Built in Hamburg in 1938,
she was temporarily in Russian hands after
World War Il, and then given to Romania. She
is 269 feet long and displaces 1,065 tons. Her
figurehead is a bust of Prince Mircea.

Nippon Maru—This four masted bark is one
of the larger sail training ships. She is 318 feet
long and displaces 3,000 tons. She was built in
Japan before World War II. During the war her
rigging was removed and she became a coal
carrier. After the war she was restored and
returned to sail training.

Sagres ll—Another of the five sisters,
Sagres Il was launched in Hamburg in 1937.
She was damaged by mines during World War
Il. Afterwards she was given to the U.S. as a
war reparations payment and then handed to
Brazil, who used her as a sail training ship
until 1961, when she was sold to Portugal. She
is named after the Portuguese port which
launched many great explorers. She is 268 feet

long and displaces 1,784 tons. Distinctive
features are crosses on her sails.
Tovarishch—Built in 1933, this three-

masted bark was formerly the Gorch Fock |,
and is also a product of Hamburg. She was
sunk in 1945 and later salvaged in 1948 by the
Soviet Union, who refitted, recommissioned
and renamed her in 1951. Tovarishch means
comrade. She is 240 feet long and displaces
1,505 tons.
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It’s nearing a kind of autumn on the sun,
when the stormy season of sunspots and solar
flares has passed, the magnetic field weakens,
and few sunspots mar the solar disk. It is the
solar minimum, the low point in the sun’s 11-
year cycle of activity.

But, as in autumn on earth, the apparent
peace is deceptive. Profound and as yet un-
known changes take place within the sun, in a
kind of magnetic rebirth. Processes are set in
motion that culminate years later, as the sun’s
magnetic field reverses polarity, its south pole
becoming north.

Over the past few years, scientists have been
learning much about the sun’s magnetic field
and the nature of the changes that occur at
solar minimum. They have learned much that
is startling, and some things that seem down-
right impossible. This solar minimum should
provide a test of developing theories about the
sun.

Scientists at NOAA’s Space Environment
Laboratory, one of the Environmental Re-
search Laboratories in Boulder, Colorado,
keep a constant watch on solar activity, and
will be in an ideal position to monitor the
changes that will be taking place over the next
couple of years.

Like the earth, the sun has an enveloping
magnetic field. Superficially, says Patrick
Mclntosh of the NOAA laboratory, it resem-
bles a bar magnet, with a north and south
pole, and lines of force in ever-widening arcs
between them. The sun’s corona, the halo visi-
ble during eclipses, shows hair-like filaments
rising from polar regions. This seems to sup-
port the bar magnet analogy, says Mclntosh.
But he thinks all this is ‘‘one of the coin-
cidences of nature, leading us to think we
understand something when we don’t.”’

The sun’s magnetic field is infinitely more
complex than a bar magnet. The complexity
begins, but does not end, with sunspots.

Sunspots seem to be caused by a warp in the
sun’s magnetic field. The birth of a sunspot
group apparently begins when magnetic lines
of force rear up from the surface of the sun in
a huge loop spanning some 18,000 miles
(30,000 kilometers) at its base. This magnetic
arch is thought to have ‘‘roots” extending
downward into the sun that deflect the heat
boiling upward from the solar interior. Thus
cut off from their source of heat, the areas
around the bases of the arch become cooler
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than the rest of the sun and, in contrast to the
surrounding brilliance, they appear darker.
These ‘‘dark’’ areas are sunspots.

In white light images of the sun as many as
50 individual spots, usually grouped in two
clusters, may be visible in such an active re-
gion. But often there is just a pair of spots.
Just as the magnetic loop has a positive and
negative pole, one sunspot (or sunspot cluster)
is positive and the other negative. And there is
a faithful pattern to which is which. During
the present solar cycle, all the sunspot pairs in
the southern hemisphere of the sun are ori-
ented with the negatively charged spot to the
east and the positively charged spot to the
west. Sunspot pairs in the northern hemi-
sphere are the mirror image of the southern
hemisphere arrangement. In the next solar cy-
cle, these polarities will all be reversed.

Sunspots are evanescent features, lasting
only a few days, but some last long enough for
astronomers to watch their progress across the
face of the sun and reappear, two weeks later,
as the sun’s 27-day rotation brings them into
view again. They fade in a ritual as consistent
as the way they form. The easternmost spot is
the first to die, followed by the other; the
plage, a ring of increased brightness around
the spot, may persist for several months.

Over the months that follow, the remnant
magnetic field of the eastern spot spreads out
and drifts toward the nearest solar pole.
Gradually, as the magnetic skeletons of subse-
quent sunspots accumulate at the pole, they

form a weak but uniform magnetic field there
that is opposite to the original polarity of the
pole. There is a theory that the accumulation
at the poles of the magnetic residues of sun-
spots causes the observed reversal of the sun’s
magnetic field, says Gary Heckman, acting
director of the Space Environment Services
Center.

Superimposed on the overall magnetic field
of the sun is a swirling, slowly changing pat-
tern of positive and negative areas on the sun’s
surface, perhaps the solar equivalent of con-
tinents. These magnetic continents are invisi-
ble, though astronomers have gained a sketchy
impression of their general configuration
through earthbound instruments that measure
certain components of the sun’s magnetic
field. Mclntosh has gone further, and devel-
oped a technique for mapping them in great
detail using visible features on the sun.

Hydrogen-alpha images of the sun reveal a
wide variety of features. McIntosh has ana-
lyzed H-alpha photographs dating almost to
the beginning of this century, to define the
relationship between the various features and
the otherwise invisible magnetic convolutions.

Giant ribbons of darkness that worm their
way across the face of the sun were found to
mark the boundaries between positive and
negative areas. These dark strips, or ‘‘fila-
ments,’’ are striking features, tall fencelike
clouds of gas that may be up to 30,000 miles
(50,000 kilometers) high and as long as the
diameter of the sun. Hairlike linear structures
that give the impression of iron filings in a
laboratory demonstration of magnetism, trace
the lines of force lying parallel to the solar sur-
face. Together, such solar features form a co-
hesive, interconnecting system in which one
type of feature evolves into another with a
regularity that suggests predictability.

Using five basic solar features as tracers,
Mclntosh, working with colleagues at the Ap-
plied Physics Laboratory of Johns Hopkins
University, has mapped 145 rotations—solar
days—a period of 10 years on earth. The proc-
ess is tedious; a single map, showing the mag-
netic patterns for a solar day, may cost 60
hours of eyestrain. But the maps are worth the
effort; they reveal an ever-changing pattern, in
which enormous irregular areas of positive
and negative polarity flow across the surface,
their sinuous boundaries expanding, contract-
ing, changing shape. Areas, or ‘‘continents’’



Sunspots tend to form in pairs or pairs of
clusters (left). As magnetic lines of force
rise in an arch from the surface of the sun
(above) like a huge magnet, the roots of the
arch deep within the sun repel heat bubbles
rising from the solar interior. This pro-
duces relatively cooler areas at the base of
the arches, areas that show up visually as
dark— the sunspots. Like the bars of a
magnet, one cluster is positive, the other
negative.

Superimposed on the overall magnetic field
of the sun is an ever-changing pattern of
positive and negative areas, the solar
magnetic ‘‘continents’’. Qutlines of
magnetic continents superimposed on an
X-ray image of the sun show how a coronal
hole (the long dark swath) opens up be-
tween continents that are pulling apart.

ORBIT OF EARTH

ORBIT OF JUPITER

As a coronal hole opens up (the large dark area in this X-ray image taken from Skylab), streams
of energetic particles escape through it. This great increase in the ‘‘solar wind’’ causes magnetic
storms on earth. The sun’s 27-day rotation brings the increased stream of particles back each time
until the coronal hole disappears. Scientists are investigating the links between coronal

holes, magnetic continents, and the magnetic lines of force associated with sunspots.




of the same polarity may meet and fuse, and
then divide again.

These changes take place slowly; an indi-
vidual continent may maintain its identity for
months or a year. McIntosh believes the mag-
netic continents are the result of convection on
a gigantic scale within the sun. Energy rises by
convection from the interior of the sun, like
bubbles rising in a pan of boiling water. These
energy bubbles reaching the surface are what
gives the sun the granular appearance we sce in
hydrogen-alpha light. The convection process
occurs on three scales. The smallest granules,
about 1,000 miles in diameter, have a lifetime
of about 10 minutes. In the early 1960’s, as-
tronomers discovered ‘‘supergranules,”” the
result of large convection cells. These, some
18,000 miles in diameter, have lifetimes of 24
hours. Extrapolating from the granules and
supergranules, scientists a few years later
postulated giant convection cells with lifetimes
of months or years. Mclntosh thinks the mag-
netic continents, some of which cover a quar-
ter of the visible disk of the sun, are the sur-
face traces of these giant cells.

Mclntosh’s magnetic maps cast some light,
too, on how the sun’s magnetic field reverses.

Working backward through a sequence of
his magnetic maps, he traced the history of a
large area of positive polarity that nearly sur-
rounded the south pole of the sun in the sum-
mer of 1973. He found that it had started a
year earlier as a much smaller area on the
equator, and that its original location was
near a major active region of sunspots and
flares.

The surprise was, says Mclntosh, that it
took only a year for that positive area to grow
and travel from the equator to near the pole.
According to the most popular theory, the
transport of magnetic fields into polar
regions— the process of reversal of the sun’s
magnetic field—should take an entire solar cy-
cle. It had been assumed that the process
moves in one direction, building up to a point
where the field flips, says Mclntosh.

‘““Maybe the reversal phenomenon occurs in
pulses. It might not be a case where the pole is
positive one day and negative the next. Maybe
the polarity oscillates and finaily settles down
on the opposite sign. Bubbles of polarity may
rise from within the sun, move off to the
poles, and this whole grand circulation is what
makes up the cycle. We’ve been limited up to
now in seeing this only in very fragmentary
form. Sunspots alone are poor tracers of what
is going on in the solar cycle. They are too
limited. They cover only a small part of the
sun’s surface and are tranitory.”’

One of the things that happens as the solar
minimum approaches is that recurrent mag-
netic storms on earth become more frequent.
During these storms, an increase in the flow of
energetic particles from the sun, the solar
wind, disiurbs the earth’s magnetic field,
sometimes stimulating the aurora, disrupting
radio and long-line telephone communica-
tions, and, perhaps, even affecting the
-weather.

Two different types of solar event can set
off a terrestrial magnetic storm. One is a very
large solar flare—not the common garden va-
riety, but a **great’’ flare of the type that oc-
curs only a few times a year. But there are less
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severe, recurrent storms that seem unrelated to

solar flares and repeated every 27 days with

the sun’s rotation. These weaker storms are

particularly prevalent during the declining

years of a solar cycle. In fact, cessation of

recurrent activity is a signal that solar min-
imum has arrived. The recurrent storms cause
less disruption on earth, but in their unspec-
tacular way they probably inject more total
energy into the earth’s environment than the
major flares.

Scientists on the National Aeronautics and

Space Administration's Skylab mission from
the end of May 1973 to February 1974 found

something that gave a clue as to how these
recurrent storms occur evidence of openings in
the sun’s corona. X-ray photos of the sun
taken from a rocket in 1970 had revealed a
large dark area that astronomers termed a
hole or cleft in the corona. Then, the astro-
nauts on Skylab obtained the first movies of

the life cycles of several coronal holes, show-

ing their birth, development, and death. Once
the coronal holes were discovered in X-ray
photos from space, says Mclntosh, astrono-
mers could then correlate their positions with
other types of solar images collected by in-
struments on earth. The ground-based meas-
urements, which have been collected for
decades, can now be used to study coronal
holes.

Out of these coronal holes, scientists have
found, comes most of the solar wind. During
the Skylab period, 34 high-speed streams of
solar wind were detected emanating from the
sun. The vast majority of these, about 90 per-
cent, seemed to be spurting from four coronal
holes. The solar wind streams from coronal
holes at rates of over a million and a half miles
an hour (700 to 800 kilometers a second).
Elsewhere on the sun, the solar wind flows at
the more moderate pace of 670,000 miles an
hour (300 kilometers a second).

These high-speed streams are apparently

CYCLE 20

Cycle 20, the present cycle of solar activity, is
nearing its end. But no one is sure just when
that end will come, and there is even some
question about how 1o define the end of a cy-
cle. Already, however, Cycle 20 is the longest
of this century, and has caused more magnetic
activity on earth than any cycle in recorded
history.

The turbulent sun goes through an 11-year
cycle ot activity thal is usually defined by the
changing choreography of sunspots dancing
across its face. The cycle is irregular, but per-
sistent. Astrornomers have been recording it for
over two centuries.

Galiteo was the first to discover that the
bright disk of the sun was not flawless, but oc-
casionally marked by dark spots. Unfortunate-
ly, shortly atter he made his discovery the sun
entered an extraordinarily long quiet period
and it was another hundred years before
astronomers realized that Galileo's sunspot
was not an oddity bul part of a regular pattern
of solar events.

Over'the 200 years that sunspots have been
recorded, they have increased and then de-
creased in a regular fashion. The time between
solar minima, when sunspots are at their low
point, averages out to 11 years. No two cycles
have been exactly alike, and, in fact, the 11
years is merely a statistical average; cycles
have lasted anywhere from 10to 14 years.

Estimates of when Cycle 20 will end vary
from sometime this year 1o a year from now.
The traditional way of plotting a solar cycle is
by sunspot number, an index of solar activity
that combines number and size of sunspots,
averaged over time. This method produces a
simple, dramatic curve that rises to a peak
where the sunspot number is about 10 times
that at solar minimum, and then falls again.
The trouble with this method, says Gary
Heckman, is that you don't know when you've
reached the solar minimum until it's past andg
the sunspot curve starts upward again.

Statistical methods, based on previous
cycles, predict that Cycle 20 should have
ended in 1975 or early 1976. Patrick Mcintosh
has tried a slightly diiferent method. He
studied all the past solar cycles since 1749,
seeking the one that followed a pattern most
like the present. He had to go back a long way *
the best match was Cycle 4, from 1785 to
1800. If the present cycie continues to mimic
that one, it won't end until next year.

As the solar cycle progresses, not only the
numbers, but the locations of sunspots change
systematically, and this may give a key 1o pin-
pointing the end of the solar cycle. The first
few sunspots of a new cycle appear at solar
latitudes of between 20 and 30 degrees. As the
cycle develops, new spots form nearer and
nearer the equator. The magnetic polarities of
old and new cycle spots are different, as weli.
So a change in the position of sunspots should
herald a new cycte. But again, the change is
not clear cut. For a period of time around the
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linked to magnetic storms. In 1974 and part of
1975, Skylab workshop participants found, a
huge coronal hole was repeatedly facing earth
as the sun rotated, and throughout this period
there were strong recurrent magnetic storms.

The effect is something like a solar sprinkler
system. The sun rotates, spitting out a stream
of solar wind from a coronal hole. 1f the hole
is facing earth, we get ‘‘sprayed’’ every 27
days as the rotating sun brings the stream
around to point in our direction. This increase
in energetic particles sets of f magnetic storms
on earth.

Everything seems to come apart at the cor-
onal holes. The magnetic field apparently
opens up and the normally closed lines of
force diverge. Even the magnetic continents
seem to separate. If the total amounts of
materijal are to remain the same on the sun as a
whole, there must be convergence somewhere
else on the sphere. By looking at a series of im-
ages of the sun photographed in a type of red

light known as hydrogen alpha, McIntosh can
infer regions where features seem to converge.
A scientist at a conference on coronal holes
compared the divergence-convergence on the
sun to continental drift on earth. And, just as
convergence on earth—places where conti-
nents collide—pushes up mountains and gives
rise to volcanoes, they are the seats of activity
on the sun. ‘‘We find that 75 percent of solar
activity occurs in areas of convergence.”’

Skylab movies and images from the Orbit-
ing Solar Observatory #7 reveal the comings
and goings of coronal holes over a three-year
period. Comparing them with his magnetic
maps, MclIntosh thinks he has found where
coronal holes fit into the pattern of magnetic
continents. He finds a consistent sequence of
events that leads up to their formation and
believes it may be possible to predict them.

The sun rotates faster at its equator than at
high latitudes, he explains, and since the sun is
not a solid body but a plasma of hot gases, it

solar minimum, ‘‘new cycle' sunspots at high
latitudes may be followed by ."‘old cycle' spots
near the equator. The first clear harbinger of
Cycle 21, an active region of sunspots and
flares at about 28 degrees north solar latitude,
appeared last August. (Actually, a "'new cycle"’
aclive region was first reported two years
earlier, but it was shortlived and may have
been an anomaly.) Seven months later, in
March, there was some “old cycle” activity, a
sunspot group near the equator. ““The cycles
actually overlap,” says Heckman. “There is
a period of jumping back and forth between
the old and new."

Another way to attempt to predict the mini-
mum, says Mcintosh, is to measure the span
of time between the first conspicuous ‘‘new
cycle' activity and the official sunspot-number
minimum for the previous cycles. For the last
cycle, this time lag was 14 months. The first
clear activity of Cycle 21, says Mcintosh, was
in August 1975. If the pattern of the previous
minima persists, he says, the solar sunspot
minimum shouid come in October of this year.

Theoretically, if the number of “old cycle™
active regions steadily decreases, and the
number of ‘new cycle” regions steadily in-
creases, there should come a time when their
numbers are even.

Plots of the signs of activity for the old and
new cycles on a graph produce a line that
slopes upward for the increasing numbers of
spots in the new cycie and one that siopes
downward for decreasing old cycle spots.
Where the lines cross—where, in essence, the
average of new cycle activity equals the
average of old cycle activity—should be the
solar minimum.

All of these methods provide only a statisti-
cal, rather arbitrary way to mark the end of a
solar cycle. None of them may, in fact, hit
upon the time when the changes that really
distinguish one solar cycle from another oc-
cur—the changes in the sun's internal struc-
ture that are reflected in sunspot patterns and
reversal of the sun's magnetic field. At the last
solar minimum, Mcintosh says he saw symp-
toms of change several months in advance of
the sunspot-defined solar minimum.

Whenever it finally ends, Cycle 20, now in

its 12th year, is already ionger than average.
Mcintosh points out that the mean length of
solar cycles is 11 years, and so far all ot the
cycles in this century have fallen short of that.
“'So maybe it's time to catch up.” Cycle 4, he
adds, was exceptionally long—nearly 15
years.

Cycle 20 has distinguished itself in another
way. By the visible measures of sunspots and
flares, it has been an unusually quiet cycle. It
has had only half as many sunspots as the pre-
vious cycle, and only Y% as many flares.
Throughout the past 11 years, the sun has
burst out in only two active regions that pro-
duced major flares, in the summers of 1972
and 1974. Most cycles produce half a dozen or
more major flares. Cycle 20's flares, few in
number, distinguish it in another way ; the 1972
flare is thought 1o be one of the most violent
ever.

Cycle 20 has also been a record-breaker
magnetically. Increases in the flow of ener-
getic particles from the sun—the solar
wind—cause magnetic storms on earth. Solar
flares are responsible for only a small part of
this magnetic disruption; most comes from
recurrent surges in the solar wind that are
unrelated to solar flares. In this type of un-
spectacular magnetic activity, Cycle 20 has
exceeded all others. One year of the cycle,
1974, produced more-magnetic activity than
any in the past 200.

The resemblance between Cycle 20 and
Cycle 4 also raises some questions about what
to expect during this solar minimum. A rela-
tively long period of solar inactivity followed
Cycle 4. The minimum itself lasted for six
years, and the next couple of cycles were so
quiet that they amounted to little more than
minima. Will the minimum of Cycle 20 be
similarly protracted? Both cycles 4 and 20
are even-numbered cycles, with the same
magnetic polarity. There is a theory that even-
numbered cycles tend to be followed by
droughts on earth. McIntosh thinks it would be
a good idea to look at historicai records to see
what kind of drought, if any, followed Cycle 4.
Cycle 20 is not over yet, and it may still hold
some surprises.
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does not rotate as a whole. It’s as if the sun
were horizontally divided into rings that rotate
at different rates. ‘““You get areas of shear, or
slippage, where latitudinal zones with differ-
ent rotation rates move past each other.”’

Because of this differential rotation, a series
of magnetic continents in a rapidly rotating
zone may be carried past another continent in
a slower zone. When areas of the same polari-
ty meet, they fuse and flow together, and the
magnetic lines of force along their mutual
boundary must open up, with the broken ends
of one border joining hands to form one big
ring. Eventually, the differential rotation may
divide what it had joined, pulling the conti-
nents in two again.

McIntosh says the Skylab scientists may
have seen the magnetic effects of this rifting
process. Instruments on the spacecraft de-
tected numerous large magnetic loops rising
rapidly from the sun and expanding far out
into space. Finally, when they had stretched to
a distance of something more than 22 million
miles, they apparently broke open, their sev-
ered ends streaming outward from the sun.

Whatever the meaning of the mysterious
magnetic loops, they seem somehow to be
related to coronal holes. McIntosh has found
that the coronal openings tend to form in the
wake of rifts in magnetic continents. They
seem to be pushed shut again by convergence
on the surface of the sun. This suggests that,
by watching the changing patterns of magnetic
continents, it may be possible to predict where
and when a coronal hole will open, and, in
turn, when earth might expect the magnetic
storms that they cause.

The pattern of coronal hole formation and
destruction that McIntosh found broke down
toward the end of the Skylab period, however.
The last coronal hole that the instruments on
the space vehicle recorded in late 1973 ap-
parently persisted for two years. The average
life span of the few other coronal holes that
have been observed was about a year. ‘““The
movement of continents seemed to slow down
as if the large-scale evolution went into slow
motion and the sun’s heartbeat slowed,’’ says
Mclntosh. ‘‘Something may have changed in
the solar circulation, and that change may be
the key to understanding what brings on the
solar minimum.”’

The shear process caused by differential
rotation, adds Gary Heckman, is closely con-
nected to the occurrence of sunspots. There is
a weakening in the solar fabric, caused by the
shear, and sunspots form in the area of weak-
ness.

It begins to look as if the so-called solar
““minimum,*’ when the sun’s visible manifes-
tations of activity are quiescent, is a mis-
nomer. The ‘‘quiet’’ is illusory. Magnetically,
something fundamental seems to happen on
the sun, causing coronal holes to persist, the
solar circulation to alter somehow, and the
magnetic orientation of sunspots to flip.

Scientists will be watching this solar mini-
mum, whenever it comes, with special interest.
Magnetographs at Thule, Greenland, and at
Vostok, the Soviet station in Antarctica, will
be recording magnetic events. Whatever they
find, the approaching solar minimum may
add much to our understanding of the sun and
of the fundamental property of magnetism
itself. o
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Of wind and wave and thermals:

WEATHER

and the
- GREAT
’ RACES

BY NANCY PRIDGEON




q mericans are a racing people. They find
ways to race almost anything that
moves, from supersonic jets to cars to

boats to horses to jumping frogs. Many of our

more spectacular events command global at-
tention and some have been known to muscle
wars off Page One.

Winners are idolized, at least temporarily,
and consistent winners become folk heroes.
Even the supporting cast knows the taste of
glory. Thus far, however, the gates of the Hall
of Fame have not opened to one of the most
important players: the weather forecaster.
Weather is a major, sometimes even a govern-
ing, element in most big races, as much a part
of the planning as spinnakers or crankshafts.
And one of the most challenging jobs under-
taken by the National Weather Service is fore-
casting for these events.

Sailing, for example:

National Weather Service Offices along the
Nation’s coastlines keep the boater’s safety in
mind at all times. Marine advisories are a part
of the coastal zone forecasts. Forearmed with
this information, skippers and their crews can
take the necessary precautions.

As long as he has the special radio equip-
ment aboard, a skipper can receive the NOAA
Weather Radio broadcasts on 162.40, 162.475
or 162.55 megahertz. The broadcasts include
marine advisories in their 24-hour-a-day, 7
days a week forecasts.

The Coast Guard also regularly broadcasts
up-to-date NWS forecasts, and the National
Bureau of Standards’ WWYV and WWVH time
signals carry superimposed storm warning in-
formation for high seas mariners.

When special racing competitions are
scheduled, the Weather Service forecasts in-
clude special wind and wave information
tailored to that particular race.

One of the oldest yacht races in the world is
the America’s Cup. The America’s Cup races
are run whenever the current cupholder is
challenged. Now an international trophy, it
was first won in England in 1851 by the
schooner, America.

The early America’s Cup races featured
large 120-foot yachts, but 12-meter (about 40
feet) yachts are now used. The United States
has a new aluminum 12-meter competition
yacht, the Independence, launched in
August, 1976, at Long Island, N.Y., and an-
other, the Enterprise, soon to be ready.

The America’s Cup competitors race a fixed
course about eight miles off Newport, R.I.
This brings them within the sea-breeze zone—
where ocean air meets and mingles with air
from the land. Forecasts for race days include
wind direction and—with the aid of satellite
photos—the duration and extent of such ad-
verse conditions as fog banks.

The forecasts are also given daily to the New
York-based North American Yacht Racing
Union, the association that prescribes the rules
for all official races, and to foreign com-
petitors, as well.

Robert Lynde, marine focal point for the
Boston, Mass., Weather Service Forecast Of-
fice, has done the forecasting for many
sailboat races, including the America’s Cup.
Some of the races have large numbers of
yachts participating.

The Newport-to-Bermuda race this year had
about 165 yachts entered, ranging in size from
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30 to 80 feet. To brief the more than 300 peo-
ple who came in to get the weather outlook,
Lynde set up an overhead projector, with the
latest information from the National Meteoro-
logical Center.

““On the slides, I showed the current weath-
er, the next day’s prog, and the five-day
series,”” said Lynde. ‘‘This got them the
weather to within a day of Bermuda.”’

The Gulf Stream, its position and condi-
tion, is important to the Newport-to-Bermuda
skippers. So part of the pre-race weather brief-
ing concerned the Gulf Stream, with the Na-
tional Environmental Satellite Service, the
Woods Hole Oceanographic Institution of
Woods Hole, Mass., the Coast Guard, and the
Weather Service cooperating to pinpoint the
area where the yachts would cross the Gulf
Stream and where it lay on either side of their
rhumb (straight) line courses.

The warm Gulf current as it meanders
northward through the Atlantic has warmer
air above its surface. Where the warmer air
approaches the cooler air over the surrounding
ocean, squalls and rough seas can result.
Yachts have been dismasted or have been cap-
sized or sunk in heavy weather around the
Gulf Stream borders.

If a tropical storm were brewing out in the
Atlantic, it could menace the deep water
sailors, too. The Washington, D.C., Weather
Service Forecast Office and the Miami, Fla.,
National Hurricane Center cooperated while
the racers were underway to send out forecasts
as the racers got within range. The yachts were
radio-equipped to receive the broadcasts.

There are other major sailing competitions
each year in addition to the Bermuda race.
One is from Marblehead, Mass., to Halifax,
Nova Scotia. Another is held on the Great
Lakes as experienced yachtsmen enthusiastic-
ally set sail from Chicago, Ill., and race to
Mackinac Island at the northern tip of Lake
Huron. The race takes three or four days if the
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yachts have ‘“a fair wind north.”’

The Chicago forecast office sends a fore-
caster to the gala dinner held the night before
the race. The forecaster is prepared with an ex-
tensive briefing, followed by a question-and-
answer session.

The yachts move out on the appointed day.
From there on the Chicago forecasters watch
very carefully. The yachts carry the proper
radio equipment, so they can tune in KWO-39,
the NOAA Weather Radio station broadcast-
ing from the Chicago Weather Service Fore-
cast Office, and get marine advisories as they
race.

Meanwhile, on the Pacific coast, the Trans-
pacific Races have begun. Three races this
year were the forecast responsibility of the San
Francisco (Redwood City), Calif., Weather
Service Forecast Office until they were handed
on to the Honolulu, Hawaii, WSFO.

The Los Angeles, Calif., to Fapeete, Tabhiti,
course had four entrants and was by far the
longest race, Tahiti lying about as far south of
the Equator (20°) as Hawaii is north. The
Equatorial seas, particularly in the Intertropi-
cal Convergence Zone (ITCZ), can be filled
with stormy weather, so the skipper must
know where the storms are most likely to oc-
cur and where a corridor between them might
be.

Satellite photos help, and this year’s skip-
pers were armed with copies. They had weath-
er information from WWYV and WWVH as
long as they were within range. But for several
days, they were out of radio contact, depend-
ent on their skill in navigating the weather
conditions, winds and sea states as they found
them.

The two other long-distance sailing com-
petitions across blue Pacific waters were from
Los Angeles to Honolulu and from Victoria,
B.C., to Maui, one of the Hawaiian Islands.
The British Columbia to Maui race included
more than 40 sailboats, many of them small

27



by oceangoing standards. But the pace was
swift and they crossed in only a few days.
Here again, the San Francisco and Honolulu
forecast offices cooperated to give the sailors
the greatest measure of safety possible.

Weather forecasts for ocean travel always
have been conscientiously prepared. But fine
data—precise measurements of wind and sea
conditions—have not always been available.
With the advent of satellites, beaming down
photographs from high above the Earth’s sur-
face, the forecast picture improved. But winds
won’t show on a single satellite photo—it
takes elapsed time to pinpoint wind direction
and speed from successive photographs. Nor
will a single photo show the sea state—wave
height and swells.

‘““The limitations of forecasting are such
that we can only give the prevailing winds,”’
said Robert Cole, Deputy Director of NWS’s
National Hurricane Center, Miami, Fla., who
briefs for SORC—the Southern Ocean Racing
Circuit—where sailboats each year race
around the Florida peninsula and out to sea as
far as Nassau and Jamaica.

““The SORC forecasts are for wind and
sea,”” said Cole. ‘*But the sea is very complex
and we are only forecasting averages. We
don’t concentrate on the extremes.”’

In one briefing for a SORC race this past
year, Cole did predict gale force winds (30 to
35 knots) and waves as high as a one-story
building (15 to 20 feet).

In spite of the forecast, 40 sailboats started
the race—the largest a 60-footer and the
smallest just 22 feet long. More than half the
boats turned back, or dropped out as the peril
increased, but a dozen or so finished the race,
among them the 22-foot sailboat.

‘‘Boat racers do like all the wind they can
get,”” said Cole. ‘“The races are held each year
way ahead of the hurricane season and stop
about the time it starts, so we don’t have to
worry about that.

‘‘But the racers take chances and sometimes
end up losing masts or sinking. We’ve been
fortunate so far in keeping boat deaths and in-
juries to a minimum.”’

While the sailboats are beating into the wind
around the Florida coastline, the Spring auto
races are starting up on the Florida shores.
Two of these are the Daytona Beach and the
Sebring Grand Prix endurance races— grueling
12-hour runs that test the stamina of driver
and machine.

““For many years, it was a practice that
someone from the Weather Service would be
an official observer at special events,”” said
Carl Reber, Executive Officer of the NWS
Southern Region Headquarters. ‘‘That was
because most contests have rain insurance.
This was ruled inappropriate so meteorolo-
gists no longer act as official observers.”’

But they do still make special forecasts for
some events. These exceptions to the rule
usually are when amateur organizations re-
quest Weather Service support for competi-
tions that are highly weather-dependent, or
when large numbers of people will congregate
temporarily in a certain area.

Large crowds of auto racing fans turn out in
every state to see demolition derbies, stock car
races, and racing car competitions. There’s
even a race to the top of a Colorado moun-
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Start of the 1976 Indianapolis 500 race. Rainy weather has plagued the race the past three out of
Jour years. Odds are the next race day will be fair.

tain—the Pikes Peak Hill Climb—held every
4th of July.

Atlanta, Ga., hosts two major auto races
each year—the Atlanta 500 and Road Atlanta.

Road Atlanta is not the usual oval racing
track. It has a lot of curves and takes great
skill to drive the course. Different classes of
stock cars are raced. The total miles to the
checkered flag vary with the race. It’s one of
the racing events sometimes driven by Holly-
wood stars—guaranteed crowd-pleasers.

Two or three days before the Road Atlanta
or Atlanta 500 races, the Atlanta Weather
Service Forecast Office puts an outlook for
the race days on the Weather Wire, to be
picked up by sportswriters and relayed to the
racers, managers, and the people coming in
from surrounding areas.

Rheinhart W. (‘‘Bill’’) Harms, Meteorolo-
gist-in-Charge at Atlanta, feels that real
pressure is put on the forecaster in any sport-
ing event to call just what the weather will be
for a three- or four-hour period.

““We cannot call it that close,”” said Harms.
““Part of the difficulty is not being able to
forecast with pinpoint accuracy.”’

He points to a forecast that may call for a
front to pass a given point within the next 12
hours, say between 6 a.m. and 6 p.m. If the
front were to move through early, with early

NOAA Magazine October 1976

morning showers, the chances are good that
the sun will shine by noon, and the afternoon
will be ideal for racers and spectators alike.

“The forecaster tries not to be too pessi-
mistic,”” said Harms. ‘‘But we don’t make the
weather, we just try like heck to forecast it.”’

By mid-April of each year, the Indianapolis,
Ind., Weather Service Forecast Office is be-
seiged by sportswriters and the media for a
forecast for what has been called the world’s
largest sporting event—the Indianapolis 500
auto race held on Memorial Day weekend.

The office does its best to comply, but Glen
V. Sachse, Meteorologist-in-Charge of the In-
dianapolis WSFO, says that climatological
probabilities based on past weather records
are all that he can offer that far in advance.

““The records say that the chances for rain
on that weekend are one in eight,”” Sachse
said. ‘““That is, in the past, there have been
seven clear years to every rainy one. But three
of the past four years were rainy. Odds are
that the next race day will be fair.”’

The forecast office also forecasts the weath-
er for the time trials, held two weeks prior to
the big race. The weather is just as important
to the racers during time trials. The Indian-
apolis 500 race has averaged about one death a
year, many of them during the time trials.

“This type of auto racing is more sensitive

to rain than almost any other type of land
sport,’”” said Sachse. ‘‘Any moisture on the
track can stop the race. They are racing right
on the ragged edge and their lives are in the
balance.”’

Despite the risk involved, the top race-car
drivers of the Nation feverishly compete for
the honor of driving the race. And close to
half a million spectators converge on Indian-
apolis each year for the thrill of watching.

Three days before the race, the meteorolo-
gists try to point a forecast toward the big day.
Every morning a special forecast is updated
and issued. Since people are arriving from all
directions, by air as well as by overland trans-
portation, the forecasts widen out to the sur-
rounding areas.

More than 1,000 planes will land at Indian-
apolis’s Weir-Cook Municipal Airport the day
before the race. Most of them are private
planes, executive jets and charter planes to be
parked at the airport until the race is over. No
plane may fly within a mile and a half of the
track while the race is in progress.

On the morning of race day, the Weather
Service Forecast Office is deluged with phone
calls from radio stations all over the country.

“They ask for forecasts and record the
forecaster giving it so they can say, ‘We called
the weatherman at Indianapolis and here’s
what he said . . .’,”” said Sachse. ““We have to
have a special staff standing by just to handle
this.”’

At the race track, track officials have a
‘““drop’’—a tie-in—on the Weather Wire. The
decision to stop a race in case of rain must be
based on the latest weather information.

For the 1976 race, the forecaster had called
for a 30 percent chance of rain, but by race
time, the chance of rain had been upped to 60
percent. The race officials stopped the race
temporarily when it rained and then waited
two hours to allow the track to dry out.

But the rain began again, and, based on the
forecaster’s assessment that the rain would
continue, the race was stopped for good. This
year, there were no deaths at the *“Indy 500.”

Rain, as critical as it is to the Indianapolis
500, isn’t the only kind of weather that worries
Sachse. The possibility of a tornado striking in
the midst of thousands of spectators worries
him more. Indiana is in a high-risk area for
spring and summer tornadoes.

One solution has been used by the Indiana
State Police. If a tornado watch is in effect for
the area, they post a lookout at the top of the
racetrack tower. The lookout scans the sky in
all directions. If a tornado approaches, the
troopers have a prearranged plan to evacuate
the area.

A tornado could be in the area and still not
pose a threat to the people in the grandstands.
In that case, the lookout would do everything
in his power to avoid a panic among the spec-
tators and to quiet the alarm of any who might
be aware that a tornado was close by.

““This happened one year during time
trials,”” said Sachse. ‘“‘There were thousands
of people watching the trials when a tornado
dipped down east of the track. The tornado
moved away so the lookout didn’t raise an
alarm.”’

As though answering broadcasters’ re-
quests, counseling track officials on weather
conditions, and keeping a sharp eye out for
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The first three planes to arrive at the Wilming-
ton terminus of the 1976 Powder Puff Derby
were just ahead of sunset on the evening of the
second day. Enroute, the pilots used their RON
time to plot courses and check weather forecasts.

possible tornadoes weren’t enough, the Indi-
anapolis forecasters have yet another impor-
tant project on race day.

During the morning of the race, the fore-
casters make up a forecast of averages for a
radius of about 300 miles from the area, com-
plete with a drawing of the 10 a.m. surface
map. The forecast is completed by noon.

Then a police escort, with lights flashing
and sirens wailing, takes one of the forecasters
and the map to the airport manager’s office.
There, enough copies are made for one to go
into each flight kit intended for the parked air-
craft.

Airport employees then hang a kit—con-
taining the weather map and complete flight
instructions for takeoff—on the door handle
of each parked plane. Pilots have been en-
couraged to file outbound flight plans upon
arrival, so no further briefing is necessary.
The planes leave in a hurry when the race is
over.

By the time the spectator planes had roared
out of Weir-Cook this year, preparations were
nearly complete for another kind of race, the
All-Woman Transcontinental Air Race—the
Powder Puff Derby.

This—the 29th annual—was the last race of

the cross-country Derby that began in 1947
with just one plane entered. This year, 235 en-
tries were received, but since it was the final
race—it was being cancelled because the
women felt racing was too wasteful of fuel—
the official limit of 150 was raised to 200 and
the remaining 35 were assigned standby status.

The planes flown in the race were all stock
model small planes—Beechcraft, Piper, Cess-
na were the favorite models—with speeds
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averaging 200 miles an hour.

The route this year was 2,915.70 miles from
start to finish. Sacramento, Calif., was the
starting point. Scheduled stops were Fresno
and Riverside in California, Grand Canyon,
Ariz., Santa Fe, N.M., Lubbock, Tex., dkla-
homa City, Okla., Little Rock, Ark., Nash-
ville, Tenn., Parkersburg, W.Va., and Wil-
mington, Del.—the finish line.

The Derby rules specify that the race must
be flown in daylight hours only. All flying is
done under visual flight rules (VFR) so there
could be no reliance solely on instrument fly-
ing (IFR) during any part of the race. Poor
visibility at takeoff, landing or anywhere in
between would prevent a plane from getting
off the ground.
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To a pilot about to embark on such a race,
the weather is a critical factor. The best of
conditions would be clear skies and a tail
wind—to push the plane faster.

Unfortunately, ideal weather seldom ex-
tends from coast to coast for very long at a
time. Fronts move, thunderstorms form and
die, contrary winds blow. The pilot must
master the obstacles along the way.

Weather briefings were mandatory by the
Derby rules. And Weather Service Offices
along the route prepared extensive weather in-
formation for the pilots’ use. Many of the
Derby pilots, however, prided themselves on
being weather-wise. Some of the contestants
hired private meteorologists and called them
long distance each day before taking off.

Photo: AWTAR, Inc.



After the race is over

Race weather forecasting is a great once-a-
year challenge, as Marian Renfrew Meteor-
ologist-in-Charge of the National Weather
Service Office in  Wilmington, Del.,
who forecasts for the finish of the Powder
Puff Derby, can attest.

But the rest of the year is pretty busy, too.

“One of the toughest decisions a public
official may face could be the one that in-
volves a weather-related threat to the com-
munity. Prompt and effective response to
warnings could mean the difference be-
tween life and death, sometimes for large
numbers of people.”

So says Marian to mayors and city offi-
cials, State government agencies, schools
and community groups throughout the
State.

She sees her main job as liaison with
communities in their efforts to prepare for
natural disasters—hurricanes, tornadoes,
floods. She also works for the safety of the
boaters, swimmers, anglers, and fun-in-the-
sunners who flock to the Delaware shores
for summer outings.

As part of her preparation for this role,
Marian has taken the late Dr. Benjamin F.
McLuckie’'s storm-warning preparedness
course, “‘Warning—A Call to Action.”

(Dr. McLuckie, an Assistant Professor of
Sociology at the University of Delaware,
was posthumously awarded the Weather
Service's “Public Service Award' in 1975 for
his work on human response to disaster.
The course he developed helps to under-
stand crisis behavior and keep storm-
related deaths and injuries to a minimum.)

The course is just one of the steps Marian
has taken to be where she is now. Her goal
is to be able to do more, to spend more time
preparing people to take the proper action
in weather emergencies.

As Meteorologist-in-Charge, Marian su-
pervises the work of six meteorological
technicians—"met techs’’—whose routine
includes hourly and special observations of
current weather, visibility, temperature,
wind, pressure, humidity, and other mete-
orological parameters.

Each hour, observations are logged, tele-
typewriter messages are sent, and voice re-
cordings are made for the regular telephone
announcements. Marine recordings are up-
dated every two or three hours. Incoming
teletypewriter messages are frequently
scanned.

Information and warning messages are
torn off the machines and posted on the
special display boards, ready for use. Radar
observations are plotted, pilots are briefed,
and phones are answered.

With a weather emergency, the pace
quickens. Cooperating observers scattered
around the State call in special reports. A
severe weather statement from the Weather
Service Office may be released. Key person-
nel in the local warning network are phoned
to alert them to the threat. The situation is
now monitored carefully. If “certain values ”
are reached, a warning is issued by the per-
son on duty at the time.

“I'll be glad when we get AFOS,”” Marian
says. “I'm looking forward to it.”” She sees

The Other Days of the Year

AFOS—the Weather Service's automated
high-speed data handling and display sys-
tem that will eventually replace the present
more cumbersome communication meth-
ods—as a way to get the message to com-
munity officials and the public even more
quickly.

When the office is short-staffed —during
vacations, for instance —Marian takes one
of the three 8-hour shifts that are required
for round-the-clock staffing, seven days a
week. But even if she’s worked the night be-
fore, she’s ready to come back if a weather
emergency arises.

Before Wilmington, Marian was the Me-
teorologist-in-Charge at Trenton, N.J., a
two-person office in New Jersey’s capital
city. There she worked on a service program
that improved working relationships be-
tween her office, civil defense officials,
State agencies, news media and the public.

In helping people, Marian is doing what
she wants most to do. She’s known for a
long time that this is the life she wants to
lead.

“When | was 12,” she said, “Bell Tele-
phone had a science series with a cartoon
character named ‘Meteoria,’ the goddess of
weather. | was fascinated.

“When | got to high school, | knew exact-
ly what | wanted. | took all the science and
math courses required to become a mete-
orologist.”

She graduated from Penn State in 1967
with a Bachelor of Science degree in Mete-
orology. Her only disappointment: That
there will be no hurricane named ‘“Marian.”
(The name does not appear on the 10-year
list of hurricane names.)

Marian and her husband, Dr. Dwight Ren-
frew, live in a suburb of North Wilmington.
When Dwight was in medical school, they
lived in Philadelphia and Marian commuted.
Now it's his turn—he commutes each day
to the Philadelphia hospital where he's an
intern.

What advice would she give to young
women considering a career in meteorol-
ogy?

“She’'d have to be dedicated,” Marian
says. ‘‘Meteorology is a demanding career.
She'd have to know that it involves shift-
work and crisis situations—that when the
weather is bad that’s when you're there
working the hardest—and she'd have to
thrive on it.

“I'thrive onit!”
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“But I can’t find a weatherman that does
any better weather than I do,”” said Esther
Grupenhagen, who was the first one to land in
Wilmington, but, because of handicapping,
not the winner. Grupenhagen explained that
she studies the weather information and then
decides where she dares take a chance.

The Derby flyers ran into adverse weather
right away this year. By the time most had got-
ten into Riverside, fog had blanketed the area
and the planes were groundea.

Further along the route, bad flying weather
—for planes depending on VFR—halted prog-
ress. At each stop, forecasters briefed. And
the ham operators, who had volunteered their
services at each station along the route,
relayed weather information and touchdown
locations to other hams all along the race
course.

At the Wilmington terminus, only three
planes had managed to get through by the
evening of the second day. The majority were
bunched up along the midline of the route—38
at Lubbock and 66 at Oklahoma City. Twenty
had reached Little Rock, five were in Nash-
ville, and one lone plane remained overnight
(RON) at Parkersburg. Farther back on the
line, 33 were at Santa Fe, and 32 were still at
the Grand Canyon, where a temporary field
and facilities had been set up just for the
Derby.

The atmosphere at the Wilmington airport
was tense as heavy rains and thunderstorms
lashed the area. Radar reports showed large
thunderstorm cells with towering tops over the
Appalachian mountains. For the waiting Der-
by officials, the official timers, the ham
operators, and the well-wishers who had come
to see the planes cross the finish line, the ac-
tion ebbed and flowed around the big map in
the lobby of the Terminal Building—where
Civil Air Patrol volunteers moved numbered
push pins as pilot locations were received over
the ham radio.

Earnest people studied the map or reviewed
the weather information—updated and posted
each hour on a clipboard fastened to the map.
Others visited the Weather Service Office,
wanting the prognosis. The Wilmington FAA
Chief worried about wind direction. And the
chairman of a scheduled party worried about a
circus tent he’d ordered set up the next day.

At last, there was a break in the cloud cover
and the rain slackened. The waiting planes,
held on the ground at various check points,
began to fly toward Wilmington. Smiles pro-
liferated as they began to arrive.

The joy of the occasion was marred when
one pilot, after radioing that she was running
out of gas, went down near Parkersburg. She
and her co-pilot were seriously injured in the
crash which demolished the plane. Since none
of the planes carried extra fuel, running out of
gas was always a hazard if the plane had to
fight head winds or was blown off course.

The Washington, D.C., WSFO and the
Wilmington, Del.,, WSO provided the weather
support for the last part of the Derby. Marian
Renfrew, Meteorologist-in-Charge of the
Wilmington WSO, and her staff barely had
time to breathe from the time the Derby began
until it was over. Renfrew attended the dinner
meeting the night before the pilots flew back
out and gave a briefing on the weather for the
return flights.
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Two sailplane competition pilots share the same thermal lift.
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Even so, her office gave 261 individual pilot
briefings—between 7 a.m. and noon—the next
day when most of the airplanes left. More
than 350 people visited the Wilmington
Weather Service Office that day.

Just as the power pilots of the Powder Puff
Derby challenge the weather to let them pass,
so the pilots of another type of plane depend
on their ability to scan the sky and hitch a ride
on the wind.

These are the sailplane pilots whose
specially-built planes weigh about 400 pounds
and have a wing-span of about 50 feet. Soar-
ing races and contests are popular all over the
country with different areas featuring dif-
ferent kinds of weather to take advantage of.

Once the sailplane is towed aloft and set
free, a soaring pilot must find a way to use the
air that flows over and around the Earth’s sur-
face features to remain skyborne.

According to ‘‘Aviation Weather,”’ a joint
publication of the Federal Aviation Adminis-
tration and the National Weather Service,
soaring pilots may depend on fronts, ther-
mals, sea-breezes, ridges and hills, and moun-
tain waves for soaring.

In areas close to water, sailplane enthusiasts
can sometimes ride the sea-breeze front that
forms near land’s end as cool onshore breezes
flow over the warmer seashore. This air flow
causes an upward motion of the warmer air,
and, where the two meet, may form cumulus
clouds. This type of soaring can be found not
only along the ocean shores but also in the
Great Lakes area when conditions are just
right.

Along the crest of ridges and across low
hills, strong currents are often found. With
upslope winds of 15 knots or more, enough lift
may be created to support a sailplane—often
allowing it to rise two or three times the height
of a hill.

Mountain wave soaring poses special prob-
lems for the sailplane pilot. Strong winds
blowing across high mountains, such as the
Rockies, can provide continuous lift to great
heights—flights of more than 35,000 feet are
not unusual. But where high altitude currents
spill over the steep slope of a front range,
downward rushing winds can be deadly.

The soaring pilot’s mainstays, however, are
fronts and thermals. Fronts are where two or
more air masses of different temperatures
meet, sometimes violently. Thermals are col-
umns of warm air rising from heated surfaces
such as city pavements on a hot day. The
wider the area warmed, the broader the ther-
mal that is rising. Thermals often form cumu-
lus clouds over the rising current of air and the
strongest thermals are found below developing
cumulus clouds.

“Think of a smoke stack,”” says Charles
Lindsay. ‘“The higher the stack, the stronger
the draft.”’

Charles V. Lindsay, Forecaster at the Wash-
ington, D.C., Weather Service Forecast Of-
fice, typifies the Weather Service meteorolo-
gist who volunteers to forecast for a special
event. The most interested meteorologist often
is involved in the sport as a hobby.

Lindsay, who is on the meteorology com-
mittee of ‘‘Soaring Magazine,’” and writes ex-
tensively on soaring and weather, is one of the
contributors to the World Meteorological
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Organization’s (WMO) ‘‘Forecaster’s Manual
for Soaring Pilots.”’

““It takes very accurate upper-winds fore-
casts for soaring pilots,”” Lindsay says. ‘‘They
need to know the amount of cumulus clouds
and their height, any information we have
about the thermal layer, and, of course,
visibility.”’

Lindsay has done on-site forecasting for
soaring meets for many years. In the past, he
took a teletype machine and a facsimile re-
ceiver with him to the site. NOAA has a fac-
simile receiver that ‘‘floats around the coun-
try,”’ on loan to any site where needed.

But with the increasing sophistication of
communications equipment, forecasters can
now make special soaring forecasts from the
Weather Service Offices. There, computer
products are available and the latest radio-
sonde data.

For best results, it’s a ‘‘last possible mo-
ment’’ forecast, and Lindsay says the fore-
caster is ‘‘busier than a four-armed paper-
hanger’’ in the last few minutes. When the
forecast is completed, it’s broadcast to the
pilots over a loudspeaker system at the site.

For the past five years, sailplane enthusiasts
have held the Smirnoff Derby—a cross-
country race designed to travel from Los
Angeles, Calif., to Washington, D.C., relying
on the plane’s ability to ascend the currents of
air and the pilot’s skill in finding the next one
to ride a little farther. This year, there were six
entrants.

The race was a leisurely one, across parts of
California, Arizona, New Mexico, Texas,
Oklahoma, Missouri, Indiana, Ohio, Penn-
sylvania, and Maryland, taking more than a
fortnight to complete. At each airport along
the route, the pilots stopped by the Weather
Service Office for a pilot’s briefing. The
forecaster, who had been notified in advance
of the pilots’ estimated time of arrival, briefed
on the upper winds forecast and the special
conditions the pilots needed to know.

This year’s race began where the Los
Angeles area has a sea-breeze front as Pacific
air blows toward the California coast, and two
strong convergence zones from mountains to
the north and south. From there, a lift across
the mountains to the east brought the sail-
planes into the range of thermals rising in the
American Southwest.

Across the Great American Desert, great
columns of warm air rise above the sun-
warmed sands. The warmth continues into
Texas where the flat terrain features strong
thermals and a prevailing southerly wind to
carry the planes northward.

Across the grasslands, and up and over the
Ozarks of Missouri, the soaring weather held
for this year’s race. But by the time the con-
testants had reached St. Louis, Mo., the
weather was decidedly uncooperative.

The sailplanes were trucked to Indianapolis,
Ind., and thence to Columbus, Ohio, before
the pilots were able to resume their wings.
They flew into Dulles International Airport,
on the outskirts of Washington, D.C., three
days after they were originally scheduled to
arrive.

If a brisk breeze is a joy to sailor and sail-
plane pilot alike, it’s something less than that
to the pilot of a hot air balloon. Any wind-
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speed higher than 10 miles an hour makes a
hazard of the sport.

Balloons have been a popular flight vehicle
for centuries. Some depend on lighter-than-air
gases—hydrogen or helium—to give them the
buoyancy needed to rise and float above the
Earth. But today’s sporting balloonists de-
pend on heated air for the lift they need to
become airborne.

Like an awakening giant, the filling balloon
struggles upright until it towers as high as a
five- or six-story building and tugs at its ropes
to be free. The gondola, like an open basket,
dangles below, carrying the generator and the
crew skyward when the mooring ropes are
thrown off. Firing the generator causes the
balloon to rise. Forcing cold air in to dissipate
the hot air causes the balloon to sink. Gaily
decked out, an inflated racing balloon can de-
light even the most jaundiced eye. But let any
wind except the very mildest begin and it can
quickly become as unmanageable as a bucking
bronco.

In October, Albuquerque, N.M., hosts the
Albuquerque International Balloon Fiesta and
the Annual World Hot Air Balloon Cham-
pionships. There, above desert sands and high
altitude short-grass plains, the balloonists par-
ticipate in events designed to demonstrate
their skill in maneuvering their buxom craft.

One event features a white flour ‘“bomb’’
dropped from the foremost balloon. The bal-
loons following then land as close to the spot
as possible. The ‘‘Roadrunner Race’ is a
follow-the-leader test where each must follow
in the tracks of the balloon leading the way.

Most balloon events in New Mexico take
place in the fall of the year when winds are
lightest and skies most likely to be sparkling
clear.

““Some cloud cover or even light snow
doesn’t discourage the balloonists,”” said
George Gregg, Meteorologist-in-Charge of the

Albuquerque Weather Service Forecast Of-
fice, who has furnished meteorological sup-
port for the balloonists for the past few years.
Gregg remembers one time when he could
hardly see the balloons as they floated through
snow squalls.

““The best time for racing is in the early
morning,”’ said Gregg. ‘‘The winds are almost
non-existent then, but they’ll usually pick up
in the afternoon.”’

On Fiesta days, the Forecast Office ar-
ranges for a special pre-dawn radiosonde
launch. The radiosonde is a free-rising weath-
er balloon about six feet in diameter with an
attached instrument package that transmits
temperature, pressure and humidity data as it
ascends through the successive layers of the at-
mosphere.

By the time the forecaster arrives at the site,
the Fiesta committee already has set up a tent
and a trailer is ready to be used for communi-
cations. The radiosonde report is telephoned
to the on-site forecaster and this information
is updated by a pibal—pilot balloon—released
at the site.

The pibal—a free-rising uninstrumented
balloon about three feet in diameter—is used
by the forecaster to measure wind speed and
direction. A briefing of the forecast—with em-
phasis on the upper air flow—is then given to
all the participants.

If the little balloons tell the big balloons that
the conditions are favorable, the big balloons
get set to go and the forecaster heads back to
the office.

““‘I’m back before 8,’’ said Gregg.

And as the meteorologist settles down to the
day’s work, the majestic red and white and
purple and orange balloons rise to greet the
morning sun as it climbs from behind the San-
dia Mountains and bathes the land in the pink
and gold of a desert sunrise. o
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U.S. observers monitor Japanese,
USSR fishing operations

LIFE WITH THE
FOREIGN FLEET

BY ROBERT R. FRENCH, MARK A. MILLER AND LARRY K. NELSON*

catch of foreign fishing vessels plying the waters of the North

Pacific Ocean and the Bering Sea. Their platforms: Japanese
and Soviet vessels which fish various stocks off the west coast from
California to the Aleutian Islands and throughout the eastern Bering
Sea from Dutch Harbor to Cape Navarin in Russian Siberia.

The United States observer program was created by a need to get
accurate information on the number of halibut and crab taken in-
cidental to other operations by foreign trawl vessels. Since its inception
in 1973, over 60 biologists working through NOAA’s Northwest
Fisheries Center in Seattle, Washington, have made the trips. Most of
the sampling has been done aboard Japanese groundfish motherships
and stern trawlers and crab motherships; additional observations have
been made aboard Soviet groundfish vessels.

Japan and the Soviet Union harvest most of the catch which, in
1971, totaled over 2 million metric tons. While dragging their nets on
the ocean bottom catching groundfish species (those living near the bot-
tom) such as walleye pollock, yellowfin sole, rockfish, and Atka
mackerel, many other species are taken incidentally or in addition to
the target species. Of the many varieties of fish incidentally landed,
Pacific halibut, king crab, and snow crab are the most important to the
United States and Canada.

During the period of massive expansion of foreign fisheries in the
Bering Sea in the 1960’s, halibut landings by U.S. and Canadian fisher-
men declined from about 5,000 metric tons taken by 104 vessels in 1963
to only 200 tons by 10 vessels in 1973. Because of this, the United States
negotiated for a program to place U.S. scientists and technicians
aboard foreign trawl vessels—that operated in the Bering Sea and-
northeastern Pacific Ocean—to determine the incidental catch of both
halibut and crab.

In early 1973, Japan became the first nation to accept observers
aboard their groundfish vessels operating in the Bering Sea to monitor
catches for incidence of halibut and crab and to collect biological data
on these and other species. The U.S. agreement with Japan permits us
to place observers on two motherships and four stern trawlers each
quarter of the year. Each sampling period lasts approximately 30 days,
and each observer spends two to three months on these trips, including
travels to Japan, and to and from the host ships via cargo vessels.

A second program involves monitoring the Japanese crab fishery
in the eastern Bering Sea to verify catch statistics and adherence to
bilateral agreements. Observers are onboard the crab factory ships for
the entire fishing season, which lasts up to four months.

The third effort was a limited observer program on USSR vessels,
from November 1974 to March 1975, and consisted of observation
periods lasting about 14 days. Five cruises were completed, compared
with nearly SO on Japanese vessels to date. Transportation to and from

From San Francisco to Siberia, U.S. fishery scientists sample the

* The authors are affiliated with NMFS’ Northwest Fisheries Center,
Seattle.
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the Soviet vessels was via U.S. Government and chartered vessels from
Alaskan ports.

Observers are selected primarily from employees of the National
Marine Fisheries Service, including two NOAA Corps officers assigned
to the Northwest Fisheries Center. Participants also include one scien-
tist each quarter from the Alaska Department of Fish and Game and
the International Pacific Halibut Commission. After selection, the ob-
server spends from three to five days at the Center, training and prepar-
ing for the cruise.

The observer destined for a Japanese vessel flies to Tokyo where
he enters into one of the world’s most populous cities, dominated by
crowds of people and screeching taxis. He is immediately confronted
with an unfamiliar language and strange currency.

During the one to five days the observer spends in Tokyo, several
meetings are arranged. As a representative of the United States Govern-
ment, he attends courtesy meetings arranged by the U.S. Fishery At-
tache, with members of the Fisheries Agency of Japan and with
representatives of the host fishing company. As a guest of the host
fishing company, the observer receives the benefit of traditional warm
Japanese hospitality prior to his departure. The trip to the fishing
grounds is normally via cargo vessel or, rarely, on the host fishing
vessel itself if the observer’s and vessel’s schedules happen to coincide.
It is usually a time of conditioning and preparation for life at sea. The
observer also becomes acquainted with the Japanese diet of fish, rice,
vegetables, and tea which will be his for the next two months.

Upon reaching the fishing grounds, the observer leaves the carrier
ship for his new home on the fishing vessel. Transfer is via a wicker
basket or a simple wooden frame encircled by netting lifted by a crane.
The initial impression of his home for the next month or so is one of
immaculate cleanliness and precise arrangement of each item. The desk
is laden with carbonated drinks, beer, a hot cup of tea and rice crackers
as signs of welcome. Even the sink is equipped with a new toothbrush
and a bathing pail.

Shortly after arrival the observer is invited to a meeting with he
ship’s officers to discuss sampling. Fortunately, one or more of the
Japanese staff has some command of English, but conversation is slow,
laborious and limited. The hosts eye the observer in an atmosphere
ranging from cordiality to indifference, sizing up the personality of the
American who will be their guest for the next month. The diplo-
matically-oriented observer understands the scrutiny and acts accord-
ingly, trying to assure the success of the sampling process and con-
fidence of his hosts. With toasts of sake and beer, the meeting ends in
agreement over sampling plans and methods.

Sampling begins the next day, after the observer has acquainted
himself with the work area, the fishing schedule, and the various dos
and don’ts of the particular vessel. The main objectives of the observer
on groundfish vessels is to determine the incidence of halibut and crab
in trawl landings, determine the species composition, and obtain
biological data from various species. The incidence of halibut and crab
is obtained in two ways: first, by monitoring a passing conveyor belt
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NOAA biologists sampling the catch on foreign fishing vessels may lift and handle up to two tons of fish daily. At left, Dick Major shovels random
samples into baskets to be weighed. Roger Habbestad (right) weighs and measures an individual sample.

full of fish, the observer counts the halibut and crab, and estimates the
total tonnage of fish during a given observation period. Second, basket
samples are taken from either the fish bins or conveyor belt, counting
the number of halibut and crab therein. From these collections the
observer determines the number of halibut and crab per metric ton of
catch, which is then extrapolated to the total days catch to estimate the
number of halibut and crab landed as incidental catch.

The species composition of the catch is estimated by weight. To
obtain this estimate, the observer collects several basket samples of fish
daily, obtaining the total weight of each basket and the weights of each
species group within the basket. An observer samples between one and
two tons of fish each day by this method. Results are extrapolated to
the vessel’s total landed catch per day to obtain special composition.

Biological data are collected from the target, or primary, species
and other fish species of interest, including length and weight
measurements and removal of otoliths (fish ear bones) and scales. Both
otoliths and scales are read, much like the rings of a tree, to determine
the age of fish. These data are analyzed at the Northwest Fisheries Cen-
ter to determine the biological attributes of the fish being removed by
the fishery and are used in studies on the conditions of the stock.

The objectives of observers on Japanese crab factoryships are to
verify the catch statistics and obtain biological data on the catches. To
verify catch statistics the observer records the weight of each bag of
crabs landed and obtains the total tonnage of crabs by area. Crab sam-
ples are measured and weighed daily.

Working conditions aboard the ships vary, with the observer
fashioning his sampling around vessel landing operations, weather con-
ditions, and social customs. Fishing may continue for most of a 24
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hour day. To obtain a reasonable sample of the entire catch, sampling
must be proportioned throughout the day. Once begun, the sampling
may be delayed frequently due to tea breaks and factory shut-downs.
The observer must also curtail operations to meet the meal schedules,
where promptness is a necessity.

Weather conditions often severely handicap the observers as they
work on the exposed deck. From autumn to spring, icy winds, snow, or
freezing rains can be expected in northern waters. Frequently the ob-
server must duck into sheltered areas to thaw his extremities. Here
Japanese workers prepare hot cups of tea or coffee and/or tasty sam-
ples of octopus, snails, or fish, over a small pot-bellied coal burner.
With the many delays and fishing operation schedules, the observer
works long, hard hours matching his schedule with vessel operation.

The dinner hour is a welcome break. Meals for the observer are
traditionally Japanese, with as many as seven or eight courses featuring
fish soups, fish, rice, pickled vegetables, ‘‘tempura’’ (fritters), and a
wide range of curry dishes. Smoked squid and octopus are considered
delicacies; but the most prized meal, served a maximum of once a
month, is the tender Kobe steak, the finest beef available in Japan.
Twice monthly, hot sake is given to each member of the table. It
doesn’t take long for the observer to learn to handle the ‘“hashi’’ or
chop sticks.

After dinner (if the observer is not at work), entertainment begins
with video-tape television programs. Most programs are the comedy-
variety show type, but ‘‘sumo’’ wrestling and variations of the
““‘Samurai’’ movie are popular. Even the Japanese version of Ted
Mack’s Amateur Hour has wide appeal. To the language-restricted ob-
server, the theme of each is quite clear, as the themes of love, romance,
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Shipboard scenes on foreign vessels include a special Christmas surprise
baked by Japanese cooks for observer, Larry Nelson (top left): a Japanese
bath setup (above left) featuring a large, salt water soaking tub; and (right)
the ice laden deck of a carrier vessel alongside a mothership provides
tricky footing for the crew.

and courage dominate Japanese television in the same manner as in his
native country. Unfortunately, commercial advertisements are even
more abundant on Japanese TV programs than in the U.S., but at least
they expose the Oriental culture to the non-Japanese-speaking
American observer.

Relaxation continues, after another brief sampling period to
monitor night catches, with an assigned bath time. Unlike American
custom, the Japanese bath is a unique, relaxing experience alone or in
numbers. At the appointed time, the kimono-clad observer enters the
bathing area, leaving his sandals as an ‘‘in service’’ message to passers-
by. A large tub full of hot salt water and a smaller container of fresh
water await him. By adjusting steam valves, the bather regulates the
water temperatures. Dipping into the fresh water with a plastic bathing
pail, the observer douses, soaps, and completely rinses while sitting on
a small stool before comfortably settling into the warm, saltwater bath.
To the usually active American, the first soak in the salt water seems a
small waste of time, but as the cruise progresses, the bath becomes the
relaxation focal point of the day. Not only does the hot water limber
the muscles, but the salt water makes the skin feel as soft as wet
chamois. After 20 minutes to an hour, the observer again rinses in fresh
water, dries, and dons his kimono coat before returning to his room.

Arriving at his room, the observer notices several pleasant
changes. An evening snack of strawberries in cream, fresh melon, or
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hot tea and rice cookies are on his desk. A fresh pitcher of ice water and
snacks stand guard over the prepared game of the evening—be it chess
or ‘‘go’’ (a traditional Japanese game). The American is usually pitted
against a team of Japanese who argue among themselves as to what
moves are best.

The evening hours are also used for education. Across the
language barrier, a bridge of broken English and Japanese phrases are
supplemented with dictionary recitals and hand-sign language.
Sometimes music enters the picture where the memorization of ballads
and Pat Boone melodies take on the same seriousness as the recital of
the national anthems of each country. At these times, exchanges or
gifts of cassette tapes are made gladly.

The end of the cruise is marked by an honorary ‘‘sukiyaki’’ din-
ner. Chard, onions, ‘‘tofu’’ (soy bean curd), bean sprouts, and beef are
cooked individually by each man in his own pot. Shrimp and sole tem-
pura abound, and aged brandy, the finest, flows freely.

In contrast to the lengthy Japanese observations were the ab-
breviated observer trips on Soviet groundfish vessels. The objectives
and sampling methods aboard the Soviet vessels were the same as on
the Japanese ships, although each observation trip was limited to two
weeks. Observers embarked and disembarked from Alaskan ports
aboard U.S. government or chartered fishing vessels and were spared
the long voyages aboard cargo vessels common with the Japanese trips.

The diet aboard Soviet vessels was simple, consisting mainly of
borscht, dark bread, and dark tea, four times daily in varying amounts.
The quarters were plain and adequate. In general, as on Japanese
vessels, the Soviet hosts tried to make the observer comfortable and
provided whatever was necessary for accomplishing the sampling.

One of the major contrasts with the Japanese vessels was the
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presence of women—nearly 10% of the crew’s complement on the
Soviet fishing vessels. They took part in nearly all shipboard duties
although their work was concentrated around the galley. Political
meetings were scheduled periodically, supplemented with a movie.
Evening entertainment consisted of the viewing of Soviet films or
playing a game similar to dominos.

Since 1973 the Northwest Fisheries Center has completed ap-
proximately 70 vessel trips aboard foreign fishing vessels for a total of
about 2,800 man days of sampling. The large volume of data
emanating from this sampling program are carefully checked after each
trip and transferred to automatic data processing cards for computer
analysis. Basic data listings include the (1) incidence of halibut and crab
by area, season, and type of vessel; (2) species composition of the catch
for each vessel by day and cruise; (3) length frequency of target and
other species; and (4) age composition of target and other species. The
basic data pool becomes the source material for scientific documents
and publications to be used by Center scientists at bilateral and other
international meetings.
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