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A Message
From the
Administrator

This issue features a special section outlining some of the cooperative efforts of
NOAA and the United States Coast Guard. Our focus on our work with the Coast
Guard is symbolic of our wide interactions with other agencies of the Federal
Government. We could, for example, have featured our cooperative efforts with
many other agencies, such as the Federal Aviation Administration, the National
Aeronautics and Space Administration, the U.S. Geological Survey, the Bureau
of Land Management, the Environmental Protection Agency, the Energy Re-
search and Development Administration, various arms of the Department of
Defense, to name a few.

Many of NOAA's missions could not be effectively carried out without the
close support and participation of the Coast Guard. Now with the Fisheries Con-
servation and Management Act of 1976 a matter of law, the relationship between
our two organizations will be even closer and more vital. Extended fisheries juris-
diction will tremendously enlarge and complicate responsibilities of both organi-
zations. The Nation is fortunate to have the Coast Guard acting as the principal
enforcement and surveillance force in the months and years to come as NOAA
takes on the broad fisheries management responsibilities.

Whether it be the broadcast and observation of weather conditions along our
coasts and at sea, participation in our marine science efforts, the enforcement
and surveillance of the fisheries regulations and international agreements, or
close participation with us in some of our ocean engineering efforts, we have
always received cooperative and generous support from the Coast Guard. For
this we are deeply appreciative.

Today the accomplishment of almost all of our national goals requires the
close and harmonious working relationship with many different Federal agen-
cies. Our work with the Coast Guard explains why NOAA works hard to initiate
and nurture these kinds of relationships. Our citizens rightfully expect that juris-
dictional impulses will not get in the way of the provision of the kind of services
which they deserve. The statutory charters of Federal agencies today are so ex-
tensive as to be almost forbidding on the one hand while fiscal constraints, on the
other, suggest that one effective way to get our job done is to try to enlist the tal-
ents, expertise, facilities and interest of other agencies in a cooperative mode.

Such efforts are not always easy to bring about. There are indeed institutional
rivalries and jealousies that must be overcome. There are concerns about
“turf’’. Some of these differences of view among agencies stem from similar sta-
tutory requirements placed upon agencies by the Congress. In these cases, how-
ever, rivalries are petty and these need to be excised to the extent that it is hu-
manly possible. The fact that we can achieve widespread cooperative efforts
among agencies is proof that it can be done and is proof that the results clearly

exceed the sum of its parts.
Rl Wil



Qur space, agriculture, and weather agen-
‘cies will test advanced satellite techniques
for surveying and forecasting important
food crops . . . This is a promising and
potentially vital contribution to rational
planning of global production.

Dr. Henry F. Kissinger
U.S. Secretary of State
Rome, Italy, November 4, 1974

To the uninitiated it seems incredible.

For us, a crop forecast was always
Walter Brennan or some other crusty actor
crumbling a clod of dirt in his hand as he
squinted out over his parched land. The
forecast was always for a poor crop.

Needless to say, that's not (and probably
never was) the way it's done. Out in Texas,
the National Weather Service measures the
ground water available to crops with a neu-
tron counter. In Alabama they've developed
a computer model for certain crops which
describes (in mathematical terms) how a
plant grows and can compress a whole
scason into a few minutes. The Environ-
mental Data Service models large-scale cli-
matic fluctuations and assesses the effect
they will have on grain yields in major crop
regions of the world.

These are examples of space-age appli-
cations of meteorology to agriculture. And
here, “space-age” is a particularly apt term
as the U.S. has literally gone into space to
demonstrate the practical benefits of remote
sensing to worldwide agricultural interests.
Relying heavily on satellite data, NOAA,
NASA, and the Department of Agriculture
are jointly involved in LACIE (for Large
Area Crop Inventory Experiment), The ex-
periment is designed to see if data on areal
coverage, gathered by NASA's LANDSAT
earth resources satellites, and the crop yield
meteorological models, developed and oper-
ated by NOAA's Environmental Data Serv-
ice, can improve the speed and accuracy of
crop production estimates in foreign areas.

The basic LACIE equation then is: Area
(LANDSAT) X Yields per unit area
(NOAA models) = Total Crop Production.

The importance of programs such as

LACIE can hardly be overstated.
It's a hungry world. Each week, the num- BY CHARLES G. THOMAS
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ber of additional people to be fed grows at
the rate of over 1.4 mllhon, or 75 million
‘a year. And we are all, to a certain extent,
at the mercy of a fluctuating atmospheric
environment. For 40 years the U.S. and
Canada enjoyed an ever-increasing, boun-
‘teous series of harvests. With our vast re-
setves we could act as ascushion against
world food shortages. was always
food available to be purchased by or given
away to coun&;qm needf S

Harsh winters, &'oughts” 3
cut output in the Soviet Umd‘!i,
Australia, the Philippines, and’
1972. A change in ocean currents
fishing off the coast of Peru deci
anchovy catch, a major source of protein
for animal feed. This important food out-
put dropped 33 million tons from the pre-
vious year’s 1,200 million. To meet the
added demand of increased population and
higher. living standards, it should have in-
creased by at least six million tons. And it’s
not always the other fellow’s problem. Ac-
cording to one prominent world food ex-
pert, “In 1970 not one in 100 economists
anticipated that by 1974 the U.S. would
plant all its farmland aﬁm done so,
we would still be hanging on by our finger-
nails.”” The nation’s winter wheat crop was

damaged by drought, wind, and crosion this
- spring and in some areas of the Great Plains

was b%ﬁ salvage in spite -of moisture
S | and May. In the U.S.S.R.
‘wheat crop suffered a se-
“due to a fall drought and winter

kill.

Programs such as LACIE, of course, can-
not prevent drought and winter kill or affect
crop yields directly, but they can benefit
both producers and consumers by helping
reduce the uncertainties which affect the
management and marketing of major crops.
Faster, earlier, and more accurate produc-
tion estimates would assist in rational plan-
ning for the most effective use of limited
stockpiles for emergency food distribution.

So, in 1974, the LACIE program got
underway. It is being conducted in three
phases—extending over three global winter
and spring wheat crop seasons. The first
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phase began in November 1974 and con-
centrated on the most important wheat
growing region of the United States—the
hard red wheat region of the Great Plains.
The early work was devoted to an evalua-
tion of the ability to locate, identify, and
estimate the area in wheat in the Plains,
and also to test when yield models developed
by NOAA scientists.

In the second phase of LACIE—now be-
ing conducted—the major area of coverage
remains the Great Plains; however, others
are being analyzed. Phase II began in Octo-

i, extends through April 1977 and
;\nfmxegrawéw of the crop iden-

In Phase Hf
should be able to support the estimation of
wheat area, yield, and production in several
countries.

To understand LACIE, one must know a
little about LANDSAT and what it can tell
its earthbound controllers.

- LANDSAT, a 891-kilogram (nearly a

ton), butterfly shaped observatory flying in
a 920-kilometer (570-mile) circular, near
polar orbit, views each area of the earth at
least once every 18 days. One of the elec-
tronic sensors on board the satellite meas-
ures reflected enmergy. Just as the eye sees
reflected sunlight in visible wavelengths
(such as blue, green, and red) the satellite's
sensor measures the reflection. The elec-
tronic sensor, however, is sensitive to more
than the visible wavelength. It also can “see”
the ultraviolet and infrared wavelengths, as
well.

Light energy from the sun arriving at the
earth is absorbed by plants for growth or
is reflected from the plants and its wave-
length altered depending on the composition
of the vegetation. As different plans reflect
energy different ways, it is possible to classi-
fy plants by their reflective pattern, or
“spectral signature.”

Assisted by computers, scientists can rec-
ognize the characteristics of a plant viewed
by the sensor aboard the satellite. LAND-
SAT, then is capable of making a large area

me LACIE capab;my"
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crop mventory—and the initials L.ACIE
begin to make sense.

Because of its importance to the U.s.
economy and the accessibility of a large
crop against which to check their data,
LACIE’s managers chose wheat as the test
crop for the demonstration.

The satellite’s capability to assist scien-
tists in the identification and measurement
of wheat areas, however, provides only one
component for the estimation of wheat pro-
duction. For Department of Agriculture
crop-reporting purposes, production (area
in wheat multiplied by yield for that area)
is the quantity of primary importance. An
approach to yield estimates—using mete-

orological data from ground stations and
satellites—was already being developed at

NOAA and was considered the most prom-
ising for support of initial LACIE large-
scale demonstrations.

This was the job assigned to NOAA's
Environmental Data Service and its Center
for Climatic and Environmental Assessment
(CCEA).

Wavelength measurements of the wheat
crops under study are received from
LANDSAT and processed into computer-
compatible tapes. At NASA's Johnson Space
Center in Houston, Texas, the data are
analyzed to identify wheat crops and the
sample areas are integrated into an overall
acreage estimate.

The sample areas are also combined with
historical patterns for a large (county-size)
area to obtain the total area currently
planted with the crop. Historical patterns
of crop location, cropping practices, and
planting trends are generally well estab-
lished for agricultural regions.

Crop yields is directly associated with
weather, soils, agricultural technology, dis-
eases, and insects. The main weather fac-
tors are rainfall both before and during the

growing season, and temperature.

Part of NOAA’s role in LACIE is to
provide accurate data on precipitation types,
accumulative precipitation amounts, surface
temperatures, and such phenomena as the oc-
currence of droughts, floods, and freezes—
essentially over the entire globe. This in-
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Discussing LACIE computer operations are Dr. James D. McQuigg (right), Director of the
Center for Climatic and Environmental Assessment, and Malcolm Reid, head of CCEA's

Climatic Assessment Division.

Development of winter wheat in Midwest, where maximum
green ground cover occurs in April and early May
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Satellite data acquisition for the measurement of wheat acreage is planned to coincide with
stages of wheat growth that describe the area of cultivation and/or are more distinct from

other crops.

formation, provided by the CCEA’s Assess-
ment Division, is derived from an ongoing
examination of four basic sources: NOAA'’s
worldwide data base in the World Weather
Building near Washington, D.C.; the ana-
lyzed surface weather charts prepared by
the National Weather Service's National
Meteorological Center; the NOAA-4 hemi-
spheric and GOES satellite photos from the
National Environmental Satellite Service;
and the global climate data provided by
the Environmental Data Service’s National
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Climatic Center in Asheville, N.C.

At the CCEA’s Model Division at Colum-
bia, Mo., large data sets containing his-
torical yield, weather, and agronomic in-
formation were developed for several of the
wheat areas under consideration. A substan-
tial part of the work involves assembling de-
tailed yield and weather data covering
sufficiently long periods. This is followed
by quality control checks and the testing
of various statistical regression models to
arrive at one that is deemed to perform

Photo: Leon LaPorte, NOAA

best. Models were developed which per-
mitted input of daily meteorological data
aggregated biweekly or monthly.

These models are simply a set of mathe-
matical equations which are used to esti-
mate wheat yields from meteorological ob-
servations. They relate yield to the weather
elements which influence the wheat crop
throughout its development. The accuracy
of these yield models depends upon knowl-
edge of plant response to the many possible
combinations of weather stress, application
of modern technology, insect and disease
outbreaks. Accuracy also depends on the
availability of weather observational data.
Because rainfall, temperature, and other
factors are measured only at certain widely
separated points, while crops are continuous
over large areas, the weather parameters
must be estimated using the materials from
synoptic reporting stations. The NOAA en-
vironmental satellites are used daily to pro-
vide coverage of weather between the
sampling points.

An early season estimate is that of poten-
tial wheat yield based on the actual weather,
up to that point of the growing season.
A sudden storm, however, may flatten, flood,
or otherwise destroy a crop and prevent
harvesting, thus affecting the accuracy of
the yield estimates. It has been demon-
strated, nevertheless, that weather data aver-
aged over large areas on weekly or monthly
time scales can generate useful crop yield
estimates.

The yield estimates developed by NOAA
are sent to the Johnson Space Center where
it is integrated with the acreage informa-
tion gained by the LANDSAT and a crop
production estimate is determined. These
estimates can be made a number of times
during the growing season with fresh data
cranked into the computation making it
possible to check the information repeatedly
and correct errors.

The periodic estimates from LACIE are
provided to the Department of Agriculture.
USDA is evaluating the LACIE system
results against current operational data in
order to determine the cost/benefit ratio
of the system. The Agriculture Department
is also studying the possible use of the
LACIE production estimates in its crop re-
ports, which are made public as a routine
service to the domestic and international
agricultural community.

The yield estimation system works. In
1975 and 1976 CCEA provided the winter
and spring wheat yield estimates for LACIE
and these estimates were very close to the
official U.S. estimates released by the
USDA’s Statistical Reporting Service.

The future of LACIE will depend on its
cost and the budgetary priorities of the fed-
eral agencies involved. To date, however,
LACIE has done what it set out to do—it
has proven the feasibility of a system in
which the use of spacecraft data and flow
of weather information for input to com-
puter models can improve the timeliness
and accuracy of major crop estimates.

Such technology may be a big step in
the right direction for a hungry world.
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For many years NOAA (and its
predecessors)and the U.S. Coast
Guard have had arather special rela-
tionship. A little over two years ago, it
was formalized through agreement,
and since then the two agencies have
found steadily-increasing oppor-
tunities to serve the Nation together.
The Fishery Conservation and
Management Act of 1976, which
creates aresponsibility for fishery

““surveillance and enforcement over

more than two million square miles of
ocean, will greatly enlarge the scope

of that cooperation, and the special
section that follows will address
some of the responsibilities of ex-
tended jurisdiction.

But to perceive the NOAA-Coast
Guard relationship as simply a polic-
ing partnership is to miss much of
the point of the collaboration. We
work together in a wide variety of
ways, with science in the picture,
perhaps, as much as surveillance.

NOAA Magazine is pleased to pay
tribute, in the following pages, to its
association with a fine organization.




The fishes of the sea:

The Two-Million
Square Mile Challenge ..........

“They said the Soviets were out there fish-
ing with ‘ocean liners’, and that was the
first we knew about it. Those Boston fisher-
men were amazed—they had never seen
any fishing vessels that large.”

Charles L. Philbrook, Special Agent in
the Gloucester, Massachusetts, regional of-
fice of the National Marine Fisheries Serv-
ice, was reminiscing about the first appear-
ance of foreign fishing vessels off the
Atlantic coasts in the summer of 1961.

At first, he said, no one knew if they
would be much of a threat to U.S. fisher-
men, but in 1965 they caught about half
of the haddock on Georges Bank. With the
lesser amounts taken by the U.S. and Ca-
nadian fishermen, as much as 200,000 me-
tric tons total were fished. The fishery was
virtually ruined. Today the allowable had-
dock catch there is only 4,500 metric tons.

The U.S. fisherman’s share of the Atlan-
tic catch dwindled from 50 percent in 1964
to 25 percent in 1975.

Early this year, 15 years after the van-
guard of the huge foreign fleets appeared,
the Fishery Conservation and Management
Act of 1976 has become law. With enact-
ment of that law, NMFS and the U.S. Coast
Guard have responsibility for enforcing
Federal conservation and territorial fishing
laws and treaties over a 2.2 million square
mile area.

The law gives the United States contol of
about 10 percent of the world’s fisheries
resources, with exclusive fisheries manage-
ment over all fish within the fisheries con-
servation zone, except tuna, as well as all
anadromous species of the U.S. throughout
their range beyond the zone, unless they are
within a foreign nation’s territorial sea or
fishery conservation zone which is recog-
nized by the U.S. Included also is control
of all U.S. Continental Shelf fishery re-
sources beyond the fishery conservation
zone.

“The 200-mile bill presents a great chal-
lenge to all of us,” says Morris Pallozzi,
Chief of the NMFS Law Enforcement Di-
vision. “It gives us the opportunity to
protect the stocks and to increase the
amount of fish available to our fishermen.
Foreign fishing is not closed out, but is
limited to those resources available beyond
the capability of our own fleets.”

During the summer of 1961 the Soviets
used about 100 vessels in the northwest
Atlantic, with only about 25 to 30 vessels
actually on the grounds a* ny one time.

8

(Above) LCDR John Potts studies vessel
positions on the operations map. (Right top)
CG-130 passes over a Soviet stern trawler.
(Right) CG cutter Mellon keeps abreast of a
Soviet factory ship.

They stayed about five or six months and
then left.

“They came back in tremendous numbers
in 1962,” says Philbrook. “I think they sent
practically anything that would float—Ilittle
trawlers, medium-sized trawlers, stern
trawlers, and all kinds of what looked like
lend-lease transports.

“We sighted something like 900 to 1,000
vessels that year, but the total catch was
only about 200,000 metric tons. This was
due primarily to the gill net fishing they
were doing. They had so many vessels that
Georges Bank was almost covered with gill
nets. It was a big mess. Our vessels got
tangled up in their nets, and their own ves-
sels also had trouble with the nets. The
Soviets realized that this was a poor me-
thod and stopped using it. They really began

harvesting in 1965 when they caught a huge
amount of the haddock stock—80,000 to
100,000 metric tons, including a lot of little
fish.”

After 1965 other countries came to the
Bank to fish. The Poles, East and West
Germans, and some Japanese joined the So-
viets on the rich fishing grounds. In the
1970’s the Bulgarians, Romanians, and
Spanish joined in. As the take of fish de-
creased, the foreign vessels began moving
down into the middle Atlantic areas off
Long Island and New Jersey, and eventually
as far south as the North Carolina coast.

“They found large stocks of herring in
the lower middle Atlantic areas and they
fished heavily on them,” says Philbrook. “It
was nothing to fly 25 to 30 miles off Ore-
gon Inet, North Carolina, and find up to
200 ships within a 20-mile area. Every ship
was filled to the gunwales with herring. Like
other species they became scarce, and now
you find fewer ships in the area fishing for
herring.”

The species caught most recently in great

Photo: U.S. Coast Guard
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numbers by the foreigners is mackerel.
During the last three or four years it has
been fished very heavily by some of the
eastern European countries like Poland, So-
viet Union, Bulgaria, and Romania.

“We've learned a great deal about the
seasonal patterns of the fleets,” Philbrook
said. “We know when to expect the fish and
when the ships will be after them. Just like
the Japanese and the Spanish, they're after
squid and can sell all they catch. Sometimes
we have as many as 60 Spanish vessels fish-
ing at any one time.”

Philbrook says in the early 70’s the agents
would see about 1,000 individuals in a
given year. In more recent years the num-
bers have dropped to around 800-850.

Prior to the arrival of the foreign fleets
in the early 60’s, the agents spent their time
enforcing the laws governing the mesh size
of nets used by domestic fishermen. “It was
leisurely work,” Phiibrook says. “We would
engage a Coast Guard cutter on a random
basis, go out for four or five days, and
board U.S. vessels on the high seas. When
the foreign fleets appeared, it was decided
that we should be the ones to monitor their
activities. We were already using Coast
Guard cutters and had some sort of a sys-
tem established, so we were given this added
responsibility.”

He mentally compared the past and pres-
ent. “In those days,” he said, “we flew over
Georges Bank, not really knowing what to
look for, what they looked like, or how to
report them. We flew about twice a month.
Now the Coast Guard has 19 patrol vessels
in the area assigned to patrol work. The
patrols are normally two weeks, with a little
overrun sometimes to two and a half weeks.

“We try to have an agent on as many
of the vessels as we can,” he continued. “If
we don't have an agent on board, the Coast
Guard handles the patrol themselves. In
1975 we were on something like 50 patrols
and boarded around 600 vessels on the high
seas. In addition to the sea trips, we flew
over 180 surveillance flights, totaling more
than 900 hours. Our agents traveled more
than 125,000 air and over 91,000 sea miles
in 1975.”

The North Atlantic was not the only area
that saw the invasion of the foreign fleets.
“The foreign fishery expanded in the Gulf
of Alaska in 1963,” says James Branson,
senior agent in Kodiak. “That was the real
year of the explosion. The fleets began to
fish along the Aleutians, the Bering Sea, and
clear down to Oregon and Washington.”

Although the foreign fleets depleted the
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(Top) Soviet factory ship preparing to re-
ceive catch from a small catcher boat.
(Right) LCDR Potts keeps abreast of the
world-wide CG operations.

stocks of fish, there were no laws to prohibit
them from fishing along the coasts of the
United States and Alaska. In 1964, the
Territorial Waters Act was passed, pro-
hibiting fo-eign fishing within three miles of
the coast. In 1966 the Bartlett Act was
passed extending these prohibitions to 12
miles and prohibiting foreign fishermen
from taking creatures from the Continental
Shelf of the United States.

Both Coast Guard and the Service have
the responsibility to enforce these laws and
monitor the catches of some species that are
regulated under the various treaties and
agreements between the United States and
other nations.

Perhaps the most well known of our 23
agreements with other nations created the
International Commission for the Northwest
Atlantic Fisheries (ICNAF). Its purpose is
to investigate, protect, and conserve the fish-
ing stocks of the northwest Atlantic Ocean.

By agreement of all members, quotas are
placed on certain species found in the area
covered. One of the major duties of the
agents and the Coast Guard off the New

Photo: U.S. Coast Guard

England and mid-Atlantic coast is to inspect
all vessels, including American ships, fish-
ing under the ICNAF agreements.

In order to monitor domestic and foreign
fisheries, the Coast Guard supplies aerial
and vessel support to a small corps of 80
NMEFS agents. Daily surveillance is main-
tained over thousands of square miles, with
random trips over sparsely fished areas and
more thorough criss-crossing over well-
known fishing grounds. Almost all of these
patrols carry an agent to furnish fishing ex-
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pertise as well as their knowledge of the
many agreements.

The Coast Guard has many missions in-
cluding search and rescue, merchant vessel
safety, prevention of marine environment
pollution, port safety and security, boating
safety, and ice breaking. In recent years it
has devoted increasing amounts of effort to
fishery patrols. Vessel support to the fisher-
ies teams is provided by 378-foot, high en-
durance cutters and 210-foot, medium en-
durance cutters, with flights made in the big
four-engine C-130 aircraft, HU-16 amphi-
bians and H-3 and H-52 helicopters. In the
twelve month period from July 1974 to
June 1975 the Coast Guard flew more than
6,200 hours and accumulated over 2,600
cutter days in fishery patrol activities—a 30
percent increase over the previous year’s
effort.

With establishment of the 200-mile fish-
eries zone, says Capt. Paul A. Yost, Jr.—
operations officer for the 17th Coast Guard
District in Juneau—‘we are certainly go-
ing to have more action” in fishery patrols
law enforcement in the Alaskan region—
and we would never send one of our ships
on a fishery patrol without an agent if we
had a choice.

“I can remember when I went out on my
first fishery patrol as a skipper on one of
our cutters,” he continued. I had spent my
life learning how to skipper a ship and I
was good at it, but I didn't know anything
about fisheries. As I saw the agent come up
the gangway, I said to myself, there is the
guy who is going to teach me about fisheries
and keep me out of trouble.”

“Nationwide, our agents flew over 3,400
hours and spent almost 1,700 days at sea
in 1975,” says Pallozzi. “About half of the
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(Left) Japanese stern trawler bringing in her
netin the Bering Sea. (Right) Soviet stern
trawler fishing off the New England coast.

flight hours and almost 700 ship days were
logged by our agents in Alaska.” (Alaska
has one-third of the entire U.S. coastline.)

“Our agents will probably tell you they
spend 300 days each at sea,” says Branson,
with a smile. “Actually, most of them aver-
age 60 to 80 days at sea, with some going
over 90 to 100 days. The patrols normally
last 20 to 25 days and when they are not
out at sea, they are flying two to three times
a week."”

This work load is necessary in order to
put an agent aboard most ships and planes.
The agents provide the Coast Guard with
fishing expertise and are often the determin-
ing factor in deciding whether to seize a
vessel.

With background in the legal implications
of treaties, they assess the possibility of car-
rying through a conviction based on avail-
able evidence. Dan Russ, Chief of Law En-
forcement for the Northeast Region, says,
“We now have no trouble getting the U.S.
attorneys to take the seizure cases. One rea-
son is that our agents and the Coast Guard
are so thorough in assembling evidence
against the violators that they can almost
be assured of a conviction if the case has
to go to court. Because of such strong and
well documented evidence, few countries
have asked to go to court—they prefer to
settle civil suits out of court to facilitate
rapid return of the vessels to the fishing
grounds.”

The sea patrols are well planned by the
Coast Guard and the Service agent who

Photo: Gerald P. Hill, ui., NOAA

will be on the patrol. Typical was a plan-
ning session held in early March in Kodiak
when the high endurance cutter Midgett
prepared to go on a fishery patrol. Capt.
Robert B. Bacon met with his executive of-
ficer, his operations officer, and NMFS
agent Virgil Crosby to discuss the route,
what they would look for, where they be-
lieved the foreign fleets would be, and what
actions they would take when foreign ves-
sels were sighted. Also attending the session
was one of the Coast Guard fishery patrol
officers from the air station, who briefed
the group on what they had seen the day
before.

“These sea patrols are sometimes boring,”
says Crosby, “but at other times they can
be quite exciting. I guess the most danger
occurs when we have to board one of the
vessels and the seas are rough. We wait un-
til the small Coast Guard boat rides to the
top of the wave, and then we reach and grab
the Jacob’s ladder hanging down the side of
the ship. If you grab it too soon, you are
likely to be crushed between the two ves-
sels as the small boat rises on the wave.”

Many hours on shipboard are spent by
the agent giving orientation briefings to
members of the crew to assist them in be-
coming more proficient in species and gear
identification and conditions of the agree-
ments monitored. On some patrols agents
are called to the bridge many times during
the night to identify fishing vessels.

Over 640 air patrols covering more than
500,000 miles were flown by the Alaskan
agents in 1975. Most are flown in the Coast
Guard’s C-130’s and sometimes extend from
the air station in Kodiak out to the inter-
national dateline and back-—approximately
2,500 miles. On these flights the agent
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photographs each vessel sighted, notes the
nationality, the name and the number, and
its activity.

“We do this while flying at about 280
knots 350 feet over the ocean,” says Bran-
son. “We normally make one pass and ob-
tain all the information at that time with
the help of the pilot and the lookouts on
the plane. We have to be accurate and get
it in one pass or we wouldn't be able to
cover all the area that we have to cover
on each one of the patrols.” In a year’s
time the agents in Alaska will make over
6,000 sightings, frequently spotting the same
ship several times. Altogether they see about
700 different vessels in a year’s time. This
compares with approximately 6,700 sight-
ings and 1,200 individual ships seen off
the Atlantic coast during the year.

National Marine Fisheries Service agents
perform a full range of law enforcement
activities, many of which require that they
be exposed to personal risk and the danger
inherent in the enforcement of criminal
laws, frequently in a hostile environment.
In 1975 special agents of the southeast re-
gion received commendations from the State
Department for their outstanding involve-
ment in the pacification of a number of
conflicts.

“We had shooting incidents between U.S.
and Bahamian lobster vessels,” says Charles
Fuss, special agent in charge of law en-
forcement in the southeast region, St. Pe-
tersburg, Florida. “It was necessary to send
out some of our agents with the Coast
Guard patrols on a regular basis up and
down the Bahama fishing banks for about
three years to settle the problem. They exer-
cised a high level of tact, discretion, and
good judgment in their dealings with the
people.”

Qualifying as a fishery agent takes train-
ing and a high degree of skill. Most agents
are required to attend the Federal Law En-
forcement Training Center in Glynco,
Georgia, for eight weeks' training. New
agents complete their training by spending
much of their first two years accompanying
senior colleagues.

The Coast Guard is also stepping up its
training for its increased efforts in fishery
patrols. In the past it has conducted one
week training sessions on the east and west
coasts. This year, they are being increased
to two weeks. In addition, the various Coast
Guard districts conduct three-day training
periods on fishery matters. Cdr. T. E. Dem-
ing, Chief, Maritime Laws and Treaties
Branch of Coast Guard Headquarters says
that among the best training they get is that
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(Top) Agent Charles Philbrook on patrol off
the New England coast. (Right) Agent Ken
Kramer checks the catch of a Japanese
trawler.

conducted by the NMFS agents on the ship
while out on patrol. Deming feels that the
on-the-scene, area-oriented instruction is
most important in their training.

The Coast Guard and the Service agents
conduct two types of boardings—enforce-
ment and courtesy. Enforcement boarding
occurs when authorized by treaty or agree-
ment when there has been an apparent vio-
lation of U.S. law, treaty, or convention.
The armed Coast Guard personnel and the
agent have a right to board the vessel with-
out the captain’s permission.

When it appears to the boarding party
that a vessel has violated the law, the cap-
tain of the Coast Guard cutter is notified
by radio. This information is then trans-
mitted by the cutter to the Coast Guard’s
headquarters operations room in Washing-
ton, which is manned around the clock, 365
days a year. Coast Guard operations then
notifies the Chief of Enforcement in the
Fisheries Service and the State Department
that there has been a violation of the law
and that they intend to seize the ship. If
neither has an objection, the captain of the
cutter is notified and he makes the decision
on seizing the ship.

More frequent are the courtesy board-
ings to visit a fleet commander, to visit a
vessel of a country that has no agreement
with the United States, or visit a ship that
is under an agreement but does not require
an enforcement boarding under the cir-
cumstances. In these cases the Coast Guard
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and the agents must have the permission
of the captain of the vessel to board. Cour-
tesy boardings give both parties the chance
to meet and discuss any questions either
side may have about the laws, treaties, and
agreements. It also gives the agent the op-
portunity to gain information about the
vessel and its intentions, and to establish
rapport while in a friendly atmosphere.
“Two years ago it was almost impossible
to board a Soviet vessel fishing off the
northwest coast,” says Wayne Lewis, Chief



of Law Enforcement for the Northwest Re-
gion in Seattle, Washington. “Last year
things began to change and we were able
to board 20 to 25 vessels. We find the face-
to-face contact has helped us immensely in
finding out what the Soviets are doing. I
normally meet with the expedition com-
mander and the fishery technologist and
discuss our bilateral agreements in detail
with them. We try to iron out any potential
problem areas before they develop.

“Two years ago we had a lot of trouble
with their ships running through other peo-
ple’s gear,” he continued. “Last year we
had very few instances of this type and like
to feel that our talks with the Soviets had
something to do with the reduction of in-
cidents. One of the expedition commanders
told me ‘If you see a violation, come get
me and we will inspect the vessel; they
won’t hide anything from me.” They are
good people to work with.”

“We get a great deal of information from
courtesy boardings,” adds Russ. “Each of
our agents who boards a foreign vessel
makes a detailed report on the amount of
fish, the kind of gear, and so on. These
reports are critically important in helping
us determine the amount of any particular
species that has been taken and the total
amount of fish any one country is taking.”

Bert Larkins, fishery research biologist at
the Service’s Northwest Fisheries Center in
Seattle, also finds the information gathered
by the agents to be very useful in interna-
tional negotiations. “We use the data gath-
ered by the agents to verify the information
given us by foreign countries,” Larkin says.
“I remember when the representatives of
one foreign country denied they were even
fishing for a particular species—there was
quite a difference between what our surveil-
lance reports said and what they said about
what they were catching. We showed them
page after page of our reports giving them
dates, times, locations, and ship names and
numbers that our agents had seen and pho-
tographed. Well, with that evidence and our
inability to reach agreement on a number of
the issues, these negotiations ended. Later
on, negotiations were resumed, and they
gave us additional statistics that verified
what our agents had reported, and agree-
ment was reached,” said Larkin. “The coun-
try was so impressed with our records and
reports they asked to be put on our mailing
list so they could have a better idea of
what their own ships were doing. I think
that says a lot for the validity and the value
of the information collected by our agents
and the Coast Guard.”

Foreign ships are seized when they are
caught fishing inside the 12-mile limit or
taking creatures of the Continental Shelf.
One such seizure occured in January of this
year. Ralph Levie, Special Agent in the
Gloucester office, was on a two-week patrol
on the Coast Guard cutter Chase out of
Boston. “We had been boarding vessels on
the high seas to assess their catches. Prior
to boarding the 260-foot Cuban vessel
Golfo de Tonkin, we noticed that the angle
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of the cables dragging the gear looked as
though the vessel was fishing on the bot-
tom or close to it. Because of this we
thought the vessel could be taking creatures
from the Shelf and would be in violation
of the law.

“We boarded the vessel about 10 a.m.,
and as they hauled in their nets we could
see they were using gear designed to fish
on or near the bottom. They opened the
net and dumped the catch on the deck. We
noticed lobsters among the fish. Under the
law, fishermen are required to return them
to the sea as soon as possible and with
as little damage as possible. We watched
the lobsters go along a conveyor belt to the
processing stations without any attempt to
return them to the sea. We had a man sta-
tioned in the processing area and he also
noted that they were keeping the lobsters.

“We watched the process for about four
hours, took pictures of the entire process,
and notified the Commander of the Chase
of our findings.”

After the ship had been detained for
about six hours, word came from the skip-
pet of the Chase that it should be seized.
“The Coast Guard put on a crew of about
20 men and we rode the ship for two days
into Boston,” says Philbrook. The ship was
fined $40,000 for the violation.

The number of ships seized and the
amounts of the fines imposed rose drasti-
cally during 1974 and 1975. In 1974, 13
foreign vessels were seized and fined a to-
tal of $1.2 million. In 1975 the number rose
to 21 with total fines of $3.7 million. As of
this writing, the largest fine ever imposed
on a vessel was against the Japanese Eikyu
Maru #35 for fishing within the contiguous
fishing zone off Alaska in November 1975
—3$600,000. Another Japanese vessel was
fined $580,000 for the same offense in
Alaskan waters in March of 1976. Since
1967, more than 80 vessels have been
seized and fines of more than $10.7 million
have been collected by the United States.

When a vessel is signaled to halt so that
it may be boarded, and does not stop but
starts to run, “hot pursuit” is begun by the
Coast Guard. In order to make a case stick,
the Coast Guard must keep the vessel under
visual observation from either aircraft or
ship during the pursuit. If the observation is
being made by an aircraft, it must stay on
station until relieved by another aircraft
and this continues until a cutter can catch
the fleeing ship, make it stop and put a
party aboard.

Some seizures have taken up to 20 hours
to effect; to end the chase, the assistance of
additional vessels is occasionally required.
With a number of ships already attempting
to outrun Coast Guard captors and sure
fines, and the chance of possible increases
in would-be escapers, boarding agents will
find their ingenuity increasingly tested.

Eugene Fidell, in the Coast Guard peri-
odical, Proceedings, tells of a case found in
Richard Hill's “Rules of Engagement” in
which the British Coast Guard used a psy-
chological approach to outmaneuver an op-

ponent in bringing about a seizure, the like
of which has yet to go into U.S. annals:

“The British, plagued with enforcement prob-
lems, developed a special operation in the
late 1960’s. ‘A particular Belgian trawler was
known always to be nibbling at the six-mile
exclusive limit in the Thames Estuary. One
day, after much frustration, a British coastal
minesweeper put into execution a carefully
laid plan of arrest. It involved several pieces
of psychological warfare, a fast approach
and a physical interposition by the warship;
but the clinching move, at the moment of
impact, was the firing of a round of Bofors
break-up shot in the direction away from the
trawler at the same moment as a well-
directed top-size King Edward potato went
through his bridge window. This ensured im-
mediate surrender, and the skipper, mutter-
ing the Flemish or Walloon for It's a Fair
Cop, was fined some princely sum like £ 50
in an English Court.’”

Even though most ships will indicate co-
operation, this does not necessarily mean a
prompt seizure, as discovered by the fish-
eries team trying to take the Ryusko Maru
#35. After the air patrol spotted the Japan-
ese vessel deploying her nets off Alaska in
1972 and gave a message to stand by for
boarding, she complied while the following
took place: "

The airship circled waiting for a Coast
Guard cutter for nearly two hours, until it
began to run out of gas. A second plane
came as replacement, permitting a return to
shore. When the relief plane developed en-
gine problems, the first plane refueled and
returned to replace his replacement. Finally,
hours later, a cutter arrived and successfully
negotiated the seizure which led to a sub-
sequent fine for fishing within the 12-mile
limit.

What impact will the new 200-mile fish-
ery zone have on the enforcement activities
of the Service and the Coast Guard? NMFS
and the Coast Guard have studied various
enforcement and: surveillance systems to
determine the most efficient and least costly
means that can be used. Radar and sophisti-
cated navigational equipment are now used
for detection, and other sensitive equipment
such as satellites and remote sensing devices
are being considered. Recruiting additional
agents and an expanded training program
are being considered.

At the time of this writing, the Coast
Guard plans to reactivate four retired De-
fense Department planes and put its last
five spare short-range helicopters into serv-
ice on cutters equipped with a flight deck,
in order to extend patrol detection and sur-
veillance capability. Three Coast Guard
cutters will be reactivated, though they are
30 years old and not equipped to handle
helicopters; a fourth, an ocean-going buoy
tender, will be retired. With the possibility
of more foreign national contacts, attention
will increasingly focus on the agents and
their Coast Guard colleagues. The need for
diplomacy, language ability, superior and
exact fisheries expertise and thoroughness
will continually increase. The Coast Guard
and NMFS intend to be ready.
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NOAA and the Coast Guard keep

A Watchon
the Bering Sea

“I have a contact—straight ahead,” barks
out the radarman.

“About time,” says the pilot. “I was won-
dering when we would pick up the fleet

“There she is! A Japanese stern trawler.”
This from NMFS fisheries agent James
Branson.

“Time to drop down to take a closer
look,” says the pilot, Lt. Cdr. James
Wright, as he noses the big jet down to
about 350 feet above the choppy sea.

Branson—senior fisheries agent in Ko-
diak, Alaska—readies his camera as we
rapidly close on the vessel at 280 knots.
Radar reports another contact, to the right
of the ship we're looking at and about four
miles away.

“0.K.,” Wright says, “we will get this one
first and then slip on over and pick up the
other one.”

As we approach the Japanese ship, we
can see that she has her nets over and is
trawling through the choppy seas. The pilot
alerts the lookouts in the cargo section of
the plane.

Each ship that is located on the patrols
is photographed and the Fishery Service
agent records name, number and exact po-
sition of the ship as determined by the air-
plane’s navigation equipment.

During the pass on the ship, everyone
watches closely to pick up its name and
number, Branson shoots the picture with
his motor-driven camera and begins his log,
which will have more than 40 entries before
the flight is over. He also jots down the
activity of the ship at that time—fishing.

The process is repeated as we fly over the
other ship spotted by the radar. It, too, is a
Japanese stern trawler.

We were on one of the many fishery pa-
trols conducted jointly by the National Ma-
rine Fisheries Service and the Coast Guard
to locate and identify the foreign fishing
vessels that come singly or in great fleets to

Ed. note: Gerald Hill, NMFS Public Affairs
Officer, researched his article on Coast
Guard-NMFS enforcement activities by
talking to Coast Guardsmen and fisheries
agents at remote airfields, in crowded of-
fices, on a Coast Guard cutter and Coast
Guard aircraft—in locations from the ice-
choked Bering Sea to Gloucester, Massa-
chusetts. This is his story of one flight with
the enforcement agents.
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(Top) Senior agent James Branson (left) briefs agent Virgil Crosby on Bering Sea patrol.
(Below) Lt. Cdr. James Wright, Morris Pallozzi, Lt. Cdr. Jeff Hamilton and Branson study
route on chart. (Right) Soviet liner delivering new crew to trawler.



fish off the shores of Alaska year round.
Also on board today is Morris Pallozzi,
Chief of the Law Enforcement Division of
the National Marine Fisheries Service.

Our patrol today will take us down the
Alaskan peninsula to the southwest as far
as Unimak Pass and then to the northwest
along the 100 fathom curve which contain
some of the richest fishing grounds in the
Bering Sea—a nine-hour flight covering
more than 2000 miles.

Earlier in the day, in the operations room
of the Kodiak Air Station, we joined the two
Coast Guard aviators who are flying the
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mission. Lt. Cdr. Wright and Lt. Cdr. Jeff
Hamilton are veterans of many fishery pa-
trols in the Bering Sea and serve as the
Coast Guard fisheries patrol officers for the
Kodiak area. At the Air Station, Wright
briefed us on the weather and then he and
Branson poured over the chart as they dis-
cussed the route of the patrol.

“Weather is showing a front sitting right
in the middle of the route that we were
planning on taking,” Wright noted. “I think
we will go on out and see what the weather
is like when we get there—maybe the front
will have moved by then or we may be able

to go on through it. We'll see what happens
after we get in the area.”

The crew on the big four-engine C-130
consists of the pilot, co-pilot, flight engineer,
navigator (who is also radarman), and the

radio operator—all on the flight deck. In
addition, there are observers on each side of
the plane down in the cargo section. The
fishery agent normally sits just behind and
a little to the left of the pilot, where he has
an unobstructed view of the area.

On our way out to the fishing grounds,
Branson describes the fishing vessels used
by the Russian fleet. “The Russians use
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several types of ships up here. The smallest

unit they have is 125 feet long and built : VL, T RN S S
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with a factory ship. The next size is a me-
dium fishing trawler which has a freezer on
board. They run about 178 feet and can
work up to 130 days by themselves. They
can freeze and box their catch and store
it in the hold. They process different species
in different ways. Some of them they head
and gut; others they freeze in the round.
Usually these ships work with a factory ship
if there is a large number of fish in the
area.”

As we move off to the northwest, we pass
easily through the weather front as Branson
continues his description of the Soviet fish-
ing vessels found in the area.

“Then you jump up to the whopping big
factory stern trawlers—up to 500 feet.
These are fishing and freezer trawlers that
can work for 90 days without support. How-
ever, they do need to unload their catch
because they don’t have enough hold space
to store their catch. They will fish for a
while and then unload onto a refrigerated
transport that takes the fish back to the
Soviet Far East.”

Below us now is a Japanese crab factory
ship moving off to the northeast. “That’s
the Koyo Maru,” says Branson. “She is just
moving into the area and will start her op-
erations in 40-50 fathoms of water about
250 miles northeast of here. I suspect the
Kako Maru is somewhere close by. They
were both seen north of Amchitka five days
ago.”

“Many targets ahead,” says radar. We
are now above a large concentration of Rus-
sian and Japanese boats of all sizes. For
the next 45 minutes we make pass after
pass over the ships, taking pictures, getting
names and numbers, and noting their ac-
tivity,

"You usually see several types of support
vessels with the Russian fleet,” continues
Branson. “Normally they have a tug and a
patrol vessel with any large concentrations
of fishing vessels. The patrol vessels are
relatively new. We didn’t see anything like
them for a number of years until we started
catching those guys and running them
through court.

“After the fines got fairly heavy, every

concentration of Soviet ships had a patrol (Top) Pollock and tanner crab on Japanese
vessel with them to keep them out of trou- factory ship. (Above) Frozen salmon in the
ble. Funny thing though, we have never hold of a Korean vessel. (Right) Branson

been able to board one of those patrol ves- checks the cargo of a Soviet factory ship.
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sels and talk to the people. They are the
Russian version of NMFS agents. You'd
think they would be as anxious to talk to us
as we are to them.”

“I think we should take a look at the ice
cap,” Wright says as he banks the plane
off to the northeast. As we near the ice cap,
we notice the water beginning to calm as
the ice begins to appear, first in long streaks,
then in clumps, and finally as we near the
cap, in large sheets. The edge of the ice cap
is like a shoreline, very distinct and clear
cut.

With the ice comes a hazard that is well
known and respected by all who fly in the
north—*white-out.” A white-out is an at-
mospheric-optical phenomenon of the polar
regions where neither shadow nor horizon
nor clouds can be seen. As we fly over the
cap, everything turns white, our sense of
depth is lost, and it is very difficult to de-
termine where ground stops and sky begins.

“You watch the instruments and Il
watch the ground,” Wright tells his co-pilot.

Although we are only 400 feet or so off
the ice cap, it's hard to see the ground as
we fly through the white haze. We do spot
two ships, side-by-side about 1,000 meters
from the edge of the ice cap.

“These ships come up into the ice to
transfer their cargos,” says Branson, ‘“be-
cause the seas are calm in here and it is
easier to make the transfer.

“l think we had better get out of this
area,” Wright says. “I don’t see anything
else up here and I don’t like to be in this
white-out condition for any length of time.”

Flying southwest towards St. George
Island in the Pribilof Islands, we ask Bran-
son about the number of ships that are seen
in the area now as compared to earlier
years.

“The number of ships has decreased but
the efficiency of those that are here has in-
creased. The Soviets have gone from a lot
of small units to some that are only a little
larger but much more efficient. The Japan-
ese have done the same thing.

“The main species taken by the foreign
fleet up here is pollock and I estimate the
fleet takes a little over four billion pounds
each year. Then they take almost another
billion pounds of other species. Pacific
perch was a real big fishery up until 1965
when they literally destroyed the resource
both in the Gulf of Alaska and the Bering
Sea. They are still taking on the order of
120,000 tons incidentally to fishing for
other species. Black cod and turbot are
other target species. The Russians started
fishing for Atka mackerel about three years
ago. We hadn’t realized there were that
many of them around until they started a
fishery for them. They aren't a particularly
good fish but it apparently is a resource of
Some size.”

As we cruise along at 1,000 feet several
miles off St. George Island, we see the bar-
ren, snow-covered, wind-swept island that is
famous for its seal population. No seals to-
day, however, because they don’t appear on
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the rookeries until spring. We do see the
tiny village of snow-covered houses without
any sign of life.

The weather becomes worse as we move
westward from St. George. Winds have
picked up to 50 knots and the seas are run-
ning close to 20 feet. Even in the high seas
and strong winds, we find another group of
Japanese and Soviet vessels fishing. We see
one Japanese stern trawler dragging down-
wind with water slopping clear up on the
main deck to the wheelhouse.

“I'm surprised to see the Russians still
fishing in this kind of weather,” says Bran-
son. “They don’t normally fish when it gets
this rough. The Japanese are different—
there’s just no quit to those people. They
bring their big fleets out here where there
is one factory ship and perhaps 25 trawlers.
They catch and process up to 1,200 tons of
fish a day. They have two 11-hour shifts
with the fishing boats working from dawn
to dusk and beyond, seven days a week, re-
gardless of the sea state.” He paused, and
reflected on some of the events of that wild
and wintry part of the world. “The Japanese
are really fishermen and sailors,” he contin-
uved. “A few years back, the Japanese lost
five of their catcher boats. They were fish-
ing in such heavy seas with waves so high
that the ships would go to the top of a

wave and straight down, either by the bow
or the stern. The next year some of their
trawlers picked up some of the bodies in the
same area—they had hardly moved at all.”

The airplane is buffeted as we bank and
turn to get the pictures of the group of
ships. Wright and Hamilton make it look
easy, but we recognize the high degree of
skill required to maneuver the big airplane
among the ships in such high winds at an
altitude of 400 feet.

“Time to start home,” says Wright as he
gets a status report on the fuel supply from
the flight engineer. Although the patrol was
scheduled to go almost to the international
dateline, we won’t make it today because the
weather is getting worse and we have used
much of our fuel making passes over the
many ships that we have seen during the
day.

We climb to about 20,000 feet and start
the long trip back to Kodiak. As we drone
towards home, we go back with Branson
and Pallozzi into the cargo area. Branson
begins filling out the reports required after
every patrol.

Nine hours and over 2,000 miles later,
we touch down at Kodiak, ending another
of the hundreds of joint National Marine
Fisheries Service/Coast Guard fishery pa-
trols.

Mariners of every description, from the
humblest weekend sailors to skippers of
giant oil tankers, benefit in many ways from
the traditional close cooperation of the U.S.
Coast Guard and the National Ocean Sur-
vey. Every knowledgeable boater carries his
nautical chart with him on his craft, and
much of the information on these charts is
provided by the U.S. Coast Guard Auxil-
iary and the U.S. Power Squadrons. Under
a 1962 agreement, the members of these
organizations maintain a close surveillance
of charted waters, for changes that might
have occurred since the chart surveys were
made or the charts printed. Their comments
and suggestions are forwarded to the Survey
for use in updating later editions of the
charts.

In return for this invaluable assistance,
NOS provides copies of the latest editions
of the charts, related publications, reporting
forms, and instructions. For their helpful
cooperation, NOS also annually presents
awards to individuals, flotillas, and district
leaders.

Supplementing the nautical charts with
much more detailed information are the
NOS Coast Pilots, which also reflect a great
deal of information provided by the Coast

Chartmaking--
A Two-Way Street

Guard and its auxiliary. For big-ship cap-
tains, the Coast Guard prints Notices to
Mariners, which use information obtained
from NOS on hazards to navigation includ-
ing overhead cables and bridges, wrecks,
obstructions, depths, and controlling depths
in channels.

Hydrographic and topographic survey
units of the National Ocean Survey furnish
the Coast Guard the positions of fixed aids
to navigation, during survey operations, and
also notify the Coast Guard of defects they
may detect in the floating aids to navigation
maintained by the Coast Guard.

Close coordination is maintained by the
two organizations in the automated plotting
of LORAN A and C lines of position on
nautical charts, as well as in the display of
other electronic aids to navigation. The Sur-
vey also provides the positions of landmarks
and reference stations for use by USCG
buoy tenders, which service and position the
floating markers. For Coast Guard use in
pre-determining angles for marker position-
ing, NOS furnishes charted positions of aids
to navigation by digital plotter.

And for the fishermen, NOS provides
chart overlays showing “fish havens” in rela-
tion to published Coast Guard Fish Haven
buoys.
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Teamwork by Coast Guard and NWS helps

Bring the Ships
Home Safely . ...

On any day of the year, at any time of the
year, several thousand ships are at sea in
the oceans of the world. Every one of them
needs good, up-to-date weather forecasts to
assure a safe voyage home. With the in-
creased accuracy of weather instruments—
the coming of age of weather science—and
more rapid communications, they are get-
ting weather forecasts more quickly and
reliably than ever before.

The National Weather Service and the
United States Coast Guard have joined
hands to make this possible. The two serv-
ices share a common goal—the protection
of life and, where possible, property.

To achieve this goal, Weather Service
constantly monitors the weather, issues fore-
casts and emergency warnings, and untir-
ingly secks ways to improve its services. The
Coast Guard patrols the navigable waters
of the nation—its ocean shores, its bays
and inlets, its Great Lakes and inland water-
ways.

With ships and planes, the Coast Guard
patrols far more than the Atlantic coast-
line it was originally directed to protect
when Congress mandated it in 1790. To-
day’s Coast Guard has responsibility for
the offshore areas of the Atlantic coast, the
Gulf of Mexico, the Pacific, Alaska and
Hawaii. Coast Guard cutters ply the Great
Lakes and patrol America’s mighty rivers.
While they are doing this, Coast Guard
personnel perform an astonishing variety
of related duties.

On the high seas, Coast Guard observers
send back weather summaries, check ocean-
positioned data buoys, and collect oceano-
graphic information for scientists and re-
searchers. From shore stations, they broad-
cast the National Weather Service marine
forecasts, display daytime or night (light)
warning signals for recreational boatmen,
fishermen, and ships, and take weather ob-
servations to relay to the Weather Service's
National Meteorological Center. In dire
emergencices, the Coast Guard itself may is-
sue emergency  warnings, in accordance
with its Weather Service agreement.

Dramatic rescues in pounding seas, lonely
lighthouse vigils, and solitary foot patrols
along deserted beaches are the stuff of the
Coast Guard's well-deserved hero  image.
The other side of the coin is the quiet serv-
ice it performs with weather instruments.

For more than a decade, the Coast Guard
has operated the highly successful  Auto-
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mated Merchant Vessel Report (AMVER)

system. AMVER is a computer-operated
program for mutual assistance at sea. All
vessels of all nationalities are encouraged to
participate. By filing an AMVER message
with the Coast Guard, the oceanbound ship
records its time of departure, sailing route
and method (rhumb line or great circle),
speed destination and estimated time of ar-
rival. It also gives other useful information,
such as whether it is carrying radio tele-
phones or  facsimile, search radar or other
SAR (scarch and rescue) capabilities, and
whether there is a doctor on board.

The AMVER computer, located at the
Coast Guard Station, Governor's Island,
N.Y., can pinpoint the location of each ship
at any time. The AMVER system makes
almost every ship afloat a potential rescue
ship.

In late 1975, an explosion and fire rocked
the South Korean fishing vessel Kwang My-

(Above) Ocean Station HOTEL must
maintain position no matter how the sea
rages. (Right) Offshore Coast Guard towers
collect weather and oceanographic
information as they also serve as naviga-
tional warning stations.

ung as it sailed about 300 miles off the Ore-
gon coast. Within two hours, Coast Guard
C-130 long-range aircraft from San Fran-
cisco had located the burning ship. Two of
the 36 crew members had been killed in the
blast and two more were seriously injured.
The crew was huddled at the forward end
of the ship away from the fire.

There were heavy seas and strong winds,
and the aircraft could offer little assistance.
A storm was brewing—the weather would
worsen as the day progressed. Because of
the storm and the disturbance of the dis-
abled ship from land, Air Force in-flight
refuelable helicopters could not be used.
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The nearest Coast Guard cutter was at
least 30 hours away.

A query to AMVER revealed four ships
close enough to reach the burning ship be-
fore it sank. Nearest was the 556-foot Brit-
ish tanker, Anco Templer, on course from
the United States to Japan. She was notified
and immediately turned to the rescue. Five
hours after the original distress call from
the Kwang Myung, the Anco Templer had
the stricken vessel in sight.

Anco Templer was fully loaded with pe-
trochemicals. To approach the burning ship
too closely was to risk catching the tanker
afire. By now the seas were cresting with
waves 15 feet high. The wind had reached
30 knots. The desperate fishermen launched
life rafts and the rescue ship fired lines to
them. As the Koreans were pulled aboard,
the seas were breaking over the Anco Tem-
pler’s other side. Within 30 minutes, winds
had increased to hurricane speed.

“Had we waited, we would not have been
able to get them aboard,” the Anco Tem-
pler’s captain said.

The Liverpool Underwriters’ Association
reports nearly a hundred weather-related
casualties at sea each year, due to heavy
weather, fog, tropical cyc'ones (hurricanes,
typhoons, and tropical storms), heavy seas
and wind. About 40 percent of the total
number of ships involved break up or sink.

The Association estimates that 164 of the
886 major weather-related ship casualties
from 1964 to 1973 accounted for nearly
2,500 persons missing or dead. Most of the
marine accidents were in the Northern
Hemisphere or in the Tropics. The most
dangerous months were November through
April. Two thirds of the casualties occurred
near coastlines or harbors, with the other
third occurring on the high seas.

In the case of a 557-foot oil-laden tanker,
Spartan Lady, snow, sleet, high winds and
20-foot waves hampered rescue efforts when
she broke apart about 165 miles southeast
of New York.

Coast Guard cutters, C-130 aircraft and
amphibious helicopters responded, as did a
merchant ship in the vicinity that stood by
to help. By the time 28 crew members were
plucked from the stern section by helicopter
and the remaining eight crewmen hoisted
from the bow section, the two sections of
the ship were five miles apart. Only one
crew member died—of a heart attack. Coast
Guard cutters remained in the area for two
days to monitor the wreck. After the stern
section sank, the bow section was sunk with
gunfire.
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NOAA Satellites Help
Coast Guard Search-and-Rescue

Environmental information, observed from
outer space by NOAA satellites, increasingly
is becoming a vital tool in search and res-
cue missions conducted off the nation’s
shores by the U.S. Coast Guard.

In a number of instances, data provided
by the GOES and polar-orbiting satellites
have helped the Coast Guard find lost or
disabled ships and aircraft quicker and with
reduced search costs.

On some occasions, it is believed, the
satellite-provided information may have
meant the difference between life and death
for occupants of the lost craft.

NOAA’'s involvement in the dramatic
business of search and rescue at sea began
about a year ago when it became apparent
the satellites could provide information pre-
viously denied the Coast Guard in such de-
tail; information that gave searchers a more
precise idea of where to concentrate their
search activities.

Many rescue missions begin when a ves-
sel radios that it is in distress and needs
assistance. Usually operations of this sort
are relatively cut and dried. The Coast
Guard knows where the disabled vessel is
and can respond with ships, planes, or heli-
copters.

But frequently, the first indication a craft
is missing comes when the vessel fails to
arrive in port when expected. The ship, as
far as those on land are concerned, has
vanished. Where should search activities be
concentrated? Where, in an area perhaps as
large as several thousand square miles,
might the lost ship be found?

A number of factors need to be consid-
ered. What have been the general weather
and sea conditions since the vessel's last
known position? In what direction and how

far may the ship—if disabled—have drifted
because of winds and ocean currents? How
urgent is the situation? If the craft sank, are
sea surface temperatures conducive to sur-
vival in the water, and if so, for how long a
time?

Satellite imagery is invaluable in helping
determine the answers to these questions.
Not only can the pictures from space dis-
close conditions at sea when the lost ship
was last heard from, they can update that
information every half hour thereafter.

When a vessel or plane is lost at sea, the
Coast Guard Rescue Coordination Center
charged with conducting search and rescue
operations can turn to the field stations of
NOAA's National Environmental Satellite
Service for assistance; stations in Washing-
ton, Miami, San Francisco, Honolulu, and
Anchorage.

There, oceanographers and meteorolo-
gists, specially trained in satellite imagery
interpretation and analysis, pull together
past and current information on appropriate
ocean and atmosphere phenomena for the
general search area. Carefully they evaluate
wind velocities and directions, activities of
major ocean currents such as the Gulf
Stream, low level cloud cover and fog data,
sea surface temperatures, and other infor-
mation.

From analysis of this mass of material,
NESS personnel are able to suggest to the
Coast Guard where search efforts might be
concentrated with the greatest potential for
successful completion of the mission.

How many lives have been saved by this
added input? No one really knows. But the
growing number of Coast Guard requests
to NESS for assistance offers strong indica-
tion that NOAA's eyes in space are helping
save lives at sea.




Since the mariners’ most formidable foe
Is the weather, ships of all nations are en-

couraged to transmit weather conditions
back to shore. Most oceangoing vessels do
not carry a weather officer so weather ob-
servations are made by the captain and the
deck officers at regular time intervals—
usually every six hours. Many of these re-
ports are transmitted by the radio officer to
the National Meteorological Center.

The Weather Service’s National Mete-
orological Center, at Camp Springs, Md.,
receives 2,500 synoptic reports daily from
ships at sea. Included in shipboard obser-
Vations are reports from the 53 Coast
Guard cutters (high endurance cutters, ice-
breakers, fishery patrol vessels, reserve
training vessels, oceanographic vessels, and
Some buoy tenders), whose radio operators
report weather observations every six hours
When underway.

At the National Meteorological Center,
these observations are combined with 14,-
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The CGC Taney (above) warns of winter
storms approaching the East Coast from the
Atlantic Ocean. (Left) Bow section of the
Spartan Lady is five miles from her stern
section. (Right) Anxious crew members
await helicopter rescue from the stern
section of the Spartan Lady.

000 daily synoptic reports from land-based
stations, 2,500 daily atmospheric soundings
from radiosondes, 1,500 daily aircraft ob-
servations, 1,200 satellite temperature
soundings, 500 radar reports, and 100 satel-
lite photographs. Out of this mass of raw
data comes new forecasts, and updates or
modifications of forecasts already made.
This flood of information into the NMC
computers is almost completely automated.
Information can be printed out at a rate
of thousands of words a minute.

After analysis of the processed data is
made by meteorologists and computers, the
forecasting begins. NMC issues 72-hour

forecasts twice daily, five-day forecasts once
daily, and generalized 30-day outlooks twice
a month. NOAA’s largest computers solve
in about an hour the thousands of equations
needed to reach a 48-hour forecast for the
Northern Hemisphere from the surface to
50,000 feet.

Completed NMC forecasts are speeded
to weather service field units by teletype-
writer and facsimile for guidance in prepar-
ing local forecasts. Local forecasts are tele-
typed to newspapers, radio, and TV, and in
many places also put on the air on NOAA
Weather Radio, which broadcasts continu-
ously all day every day.

NOAA Weather Radio broadcasts in-
clude marine advisories from its forecast
offices along the Atlantic, the Pacific, the
Gulf of Mexico, Alaska, Hawaii, and the
Great Lakes. Broadcasting continuously 24
hours a day, seven days a week, NOAA
Weather Radio transmitters have a range of
about 40 miles from each transmitter site.
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Many storms originate or greatly inten-
sify just off the coasts or near land masses,
so these broadcasts benefit not only mer-
chant ships and commercial vessels, but or-
dinary citizens on a holiday—swimmers,
weekend fishermen, and casual sailors.

As a supplement to the NOAA Weather
Radio, the Coast Guard broadcasts National
Weather Service forecasts four times a day,
from stations strategically positioned on the
nation’s coastlines.

For instance, one Coast Guard station,
Radio Washington / NMH, transmitting
from a location near the nation’s capital,
reaches marine listeners in and offshore of
the New England states, in the West Cen-
tral and Southwest North Atlantic, and in
the Caribbean/Gulf of Mexico offshore wa-
ters. It is a two-way radio system; mariners
can both receive and send weather infor-
mation. The broadcasts are also used to
alert ships in the AMVER program to the
location of a ship in distress.

Some ships are equipped with radio fac-
simile receivers to receive weather maps
transmitted direct from the National Me-
teorological Center. These are broadcast in
the same manner as other shore-to-ship ra-
dio transmissions, but in time, the signals
will be beamed down from satellites, as is
presently the case with many overseas tele-
phone calls.

The Coast Guard presently has 54 broad-
casting stations with short-range VHF-FM
radio transmitters. Added to the National
Weather Service's 60 or so coastally located
NOAA Weather Radio transmitters, the sta-
tions almost blanket the coastlines. The
Coast Guard performs a dual function of
receiving synoptic reports and broadcasting
the four-times-daily forecasts, while NOAA
Weather Radio operates continuously, usu-
ally updating tapes every two to three hours.

Other weather infomation broadcasts
available to the mariner include storm in-
formation for deep water vessels, added to
National Bureau of Standards time signals
that are broadcast worldwide over their sta-
tions WWV (Fort Collins, Colo.) and
WWVH (Kauai, Hawaii). WWYV covers the
weather for the western North Atlantic and
eastern Pacific; WWVH covers the North
and South Pacific. The broadcasts from each
station can be heard through completely in
three minutes and alert mariners to storm
threats. Regular marine broadcasts must
then be tuned in for more details.

Through the efforts of the World Mete-
orological Organization (WMO), marine
weather broadcasts are now available world-
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Data Buoys:
Thriving Offspring of
The Coast Guard

When NOAA came into being a half dozen
years ago, one of the organizations brought
into the new agency was the National Data
Buoy Center, now the NOAA Data Buoy
Office, at the Mississippi Test Facility in St.
Louis, Mississippi. The data buoy group
came into NOAA from the Coast Guard,
and the Coast Guard has continued to main-
tain especially close ties with NDBO, in-
cluding assigning to it 15 officers full time
(one of whom is the Deputy Director).

In addition, the Coast Guard provides
extensive ship support including a dedicated
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ship—the USCGC Acushnet and crew—at
Gulfport, Mississippi. Maintenance support
for buoys is provided by the Coast Guard
at its bases on the east and west coasts, as
well as data communications support at
Miami, Florida, and San Francisco, Cali-
fornia.

By agreement with NOAA, the Coast
Guard furnishes a wide range of ships and
services to help in the work, including:

e Suitable vessels to deploy, service and
retrieve buoys built for both test and opera-
tional purposes;

e Routine servicing and maintenance of
buoys at sea;

e Aircraft services, when available, for
test purposes, aerial inspections, and search
operations inolving buoys; and

e Communications between buoys and
NOAA-designated shore terminals.

wide. Radiotelegraph, radiotelephone, radio-
facsimile, radio teletypwriter and voice
broadcasts span the world’s navigable wa-
ters. The goal of the WMO and its mem-
ber countries is that no ship with proper
working equipment need ever be out of
touch with land, nor sail blindly into danger.

A major watch-and-warning cooperative
venture of the Weather Service and Coast
Guard is Ocean Station HOTEL, located
200 miles east of Maryland’s Atlantic coast
from August to mid-April. Ocean Station
HOTEL warns the Atlantic seaboard of the
approach of winter storms that might crip-

ple some of the nation’s largest cities and
industrial areas, were they caught unaware.
No matter how foul the weather or how
rough the seas, however, Ocean Station
HOTEL must stick to its post.

Ocean Station HOTEL is usually the
ship and crew of the Coast Guard cutter
Taney—one of the Coast Guard’s most his-
toric ships. The 327-foot Taney, built in
1936, was at Pearl Harbor, December 7,
1941, and is the only veteran of that battle
still in service.

Exceptionally stable ships, the Taney and
her sister craft served as convoy escort flag



ships, providing anti-submarine protection
for supply vessels, during wartime. The
Taney served during the Korean conflict
and as a part of a Coast Guard squadron
in Vietnam. When she is not serving as
Ocean Station HOTEL, Taney often partici-
pates in search and rescue operations, both
in the Atlantic and the Pacific. Even during
her duties as a weather outpost, Taney
sometimes is called upon for rescue at sea.

Ocean Station HOTEL occupies the full
time of two ships—one to patrol and one
bring supplies or fresh crews. The Coast
Guard estimates the cost of Ocean Station
HOTEL to be $4.5 million annually.

The high-endurance cutter Taney is the
only station left of several ocean weather
patrols of the past. With the advent of
satellite images and sounding and increas-
ingly sophisticated data buoys, manned
ocean observation ships were replaced by
large buoys capable of automatic sensing
and transmitting ocean data—sea tempera-
ture, winds, pressure and other information
needed for forecasting.

One of the NOAA data buoys, in place
in the Gulf of Mexico, alerted Weather
Service forecasters to the intensity and
storm surge potential of Hurricane Eloise
as it headed for the Florida mainland this
past year.

Also last year, a Large Navigational Buoy
(LNB)—dubbed ‘“mechanical monster” by
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NOAA Data Buoy transmits sea tempera-
tures, wind speed, atmospheric pressure
and other information to aid Weather
Service in its forecasts and warnings.

Coast Guard personnel—replaced the fa-
mous Boston lightship. These LNB's have
all the warning capabilities of lightships.
They are equipped with a fog signal and a
beacon, and emit a signal that can be picked
up for 100 miles, and a radio beacon with
a 50-mile range. Weather Service wind
speed remote sensing systems are installed
on some of the LNB’s, and are eventually
planned for all.

The very first Weather Service forecasts
however, were made not for ocean condi-
tions but for Great Lakes weather. Great
Lakes ice storms and frozen shipping chan-
nels had long been a concern of mariners
in the nation’s largest inland waterways.

Traditionally, ore boats and other Great
Lakes commercial vessels could expect the
shipping season to end during the cold win-
ter months. Few cared to venture out and
risk being icebound. The introduction of
icebreakers—ships built to plow a path
through frozen waters—kept the channels
open longer. But there was a real problem
in estimating the thickness or consistency of
the ice that lay ahead.

In the early 1970’s, efforts were stepped

up to extend the Great Lakes shipping sea-
son. “Project ICEWARN"” was initiated in
1974—a joint project involving the Coast
Guard, NOAA'’s National Weather Service,
Environmental Research Laboratories, and
National Environmental Satellite Service,
and the National Aeronautics and Space
Administration (NASA).

Using the NASA Side-Looking Airborne
Radar (SLAR)—a way of “seeing” a sur-
face obliquely which varies the perspective
—scientists are learning to use the new in-
formation to estimate the kind and depth
of the ice covering the lakes. Coupled with
satellite photos and surface weather obser-
vations, the data promise to add a new
dimension to Great Lakes shipping.

Scheduled to continue for at least another
year, the project has already reported
measurable success. For the first time in its
history, the Coast Guard reported the main-
tenance of open shipping lanes in the Great
Lakes for the entire year of 1975.

To assist in its icebreaking duties, the
Coast Guard reported the delivery in Jan-
uvary, 1976, of the first new icebreaker it
had acquired since 1954—the Polar Star.
The Polar Star, and her sister ship, the
Polar Sea, still under construction, are the
largest and most powerful icebreakers ever
to sail under the American flag. Each is
more than 400 feet long and displaces about
12,200 tons.

With its 250 ships, 160 aircraft, 2,000
small craft and 37,000 active duty person-
nel, the Coast Guard collects thousands of
observations that become a part of National
Weather Service publications. The monthly
“Mariners Weather Log,” prepared by
NOAA's Environmental Data Service, and
“gulfstream,” prepared by Weather Serv-
ice’s Ocean Services Division, are greatly
assisted by Coast Guard data. The Weather
Service’s “Weather Marine Services Charts,”
published and distributed in cooperation
with NOAA'’s National Ocean Survey, are
used by yachtsmen and merchantmen alike
to pinpoint the location of each Weather
Service or Coast Guard marine weather ad-
visory service available.

At a recent Marine Data Acquisition
Conference held at Weather Service Head-
quarters in Silver Spring, Md.—which in-
cluded participants from major line com-
ponents of NOAA, Department of Defense,
Department of the Navy, Department of the
Air Force, Canada’s Atmospheric Environ-
ment Service, the National Weather Service
and the Coast Guard—Cdr. Martin Moyni-
han, chief of Coast Guard's Marine Science
Branch, summed it all up.

“The Coast Guard’s cooperation with the
National Weather Service covers a broad
spectrum of weather collection and dissemi-
nation,” he said. “Our main concern is to
continue to maintain the high quality of
weather observations and the rapid com-
munications that are necessary for this pro-
gram. This is relevant because the Coast
Guard uses the National Weather Service
forecasts in conducting its missions in the
marine environment.”
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The World Ocean

Is Their Lab

oratory

The U.S. Coast Guard is protector and
patroller of the nation’s coastal waters and
consequently is vital to all marine activities.
But it helps out in many other ways that
are not so well known. For instance, it lends
ships and aircraft to NOAA's Environmen-
tal Research Laboratories, and sometimes
participates in NOAA research projects.

Oil spills are an important case in point.
ERL and USCG have cooperated on sev-
eral aspects of this problem.

When the supertanker Metula went
aground in the Straits of Magellan nearly
two years ago, a team of scientists from
NOAA'’s Marine Ecosystems Analysis pro-
gram office, the Environmental Protection
Agency, and Coast Guard began a detailed
study of the impact.

At the request of the government of
Chile the Coast Guard had helped pump
much of the Metula’s unspilled oil onto
smaller tankers. A Coast Guard consultant,
Dr. Roy Hann of Texas A&M (now Direc-
tor of the Texas A&M Sea Grant Program),
was the first scientist on the scene to make
a preliminary evaluation of the ecological
damage. Later, Hann, Charles Gunnerson,
head of the Marine Ecosystem Analysis pro-
gram, and two others went to the Straits of
Magellan to study the second biggest oil
spill ever.

The group surveyed the extent of the oil,
made bird counts, and collected soil, sedi-
ment, and tissue samples (from mussels),
to be tested later for petroleum hydrocar-
bons. The Coast Guard provided samples of
oil from the Metula for comparison with
hydrocarbons found in the tissue and soil
samples.

The Coast Guard plays an important role
in a major NOAA study of the ecological
effects of oil drilling in the Gulf of Alaska.
The Environmental Research Laboratories’
Outer Continental Shelf Environmental As-
sessment program office is conducting the
study for the Interior Department’s Bureau
of Land Management.

Coast Guard participation ranges from
providing radio communications to carrying
out research studies. The Coast Guard Ra-
dio Station Barrow provides communica-
tions links with NOAA ships in the Gulf.
The NOAA researchers needed a 24-hour
radio watch in this hazardous area through-
out their operating season, March 1 through
November 30. The station normally oper-
ates for a shorter period, but the Coast
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Guard has extended its coverage for the
NOAA project.

With drilling on the Continental Shelf
will come increased danger of oil spills. It
is important to know, therefore, the current
patterns in the waters, to help predict the
path of any spills.

This summer, a Coast Guard ocean-
ographer is making a study of the surface
water motions in the northern Alaskan shelf
region as part of the NOAA project. He
studies currents in the top meter of water
and the way the water moves along the
edge of the pack ice, to develop a model
for predicting surface water movements in
the Beaufort Sea continental shelf.

Though the study will be conducted in
late August, pack ice can encroach any time
on that part of the Beaufort Sea, so the
Coast Guard icebreaker Glacier will be
used. From the ship, a team led by Gary
Hufford of the Coast Guard's Research and
Development Center in Connecticut will
deploy expendable current probes between
Barrow Point and Demarcation Point along
Alaska’s North Slope. The probes will be
launched from the ship's helicopter as it
hovers less than 50 feet above the water.

Looking into oil's impact on the environ-
ment is acommon concern of NOAA and
the Coast Guard, from Alaska’s North Slope
(l.) to the Metula oil spill in the far-south
Straits of Magellan (rt.).

After dropping a probe, the oceanographers
will take the helicopter up to between 600
and 1,000 feet, and photograph the move-
ments of the dye patch released by the
probe. Pictures of how the dye spreads,
combined with records of the helicopter’s
altitude and position, will be used to calcu-
late the speed and direction of the currents.

The group will make 80 transects of the
300-by-40-mile study area, dropping ten dye
probes on each transact. The ship's crew
will also make continuous weather measure-
ments and set up portable weather stations
along the coast during the study.

Scientists with the Coast Guard and the
NOAA Outer Continental Shelf project are
presently working out a plan to study oil
spills in the Gulf of Alaska. The Coast
Guard, which is responsible for cleaning up
spills and would be among the first to hear
of one, would notify the NOAA scientists
when a spill occurs. A NOAA team would
then rush to the site to study the spill. The
aim of the investigation will be to test a
model that Dr. Jerry Galt of ths Pacific
Marine Environmental Laboratory is devel-
oping to predict the course of oil spills un-
der various environmental conditions.

On the opposite coast, in the New York
Bight, Marine Ecosystems Analysis program
researchers have high praise for the coop-
eration they have received from the Coast
Guard. There, NOAA scientists are study-
ing the marine environmental effects of the
dense population in the New York metro-
politan area.



“The spirit of cooperation has been out-
standing” says Charles Parker of the MESA
New York Bight program. “They have given
us ship and aircraft support at bargain
rates, and sometimes gratis.”

Coast Guard helicopters and amphibious
aircraft have been used to drop bottom
drifers for current studies in the Bight.
These simple devices float near the bottom
of the Bight, some eventually drifting
ashore. Each carries a postcard on which
the finder is asked to fill in the place and
time where it was found and mail it to
project headquarters. The Coast Guard’s
navigational system is very precise, so it is
possible for the researchers to know exactly
where each drifter was dropped.

The Coast Guard also lends the services
of helicopters for collecting water samples.
As the helicopter hovers over a selected site,
a sampling bottle is lowered into the water
on a line and then retrieved. Both helicop-
ters and Coast Guard ships were involved
recently in a major multi-platform test to
evaluate remote sensors. A wide variety of
sensors were flown over the Bight, while
helicopters and ships made actual measure-
ments at the surface of the water.

An essential part of the NOAA study is
to keep track of materials that are dumped
into the Bight, to see where they go and
what their effects are. Here, the Coast
Guard’s responsibility for enforcement of
dumping regulations comes in handy. Any-
one dumping materials into the Bight must
report their activities to the Coast Guard,
and the Coast Guard in turn provides these
data on request to the NOAA scientists.

The cooperation works both ways, of
course. The Coast Guard has a representa-
tive on the user panel of the formal advis-
ory committee that oversees the New York
Bight project. Through him and in other,
informal ways, much of what is being
learned about the Bight is passed on to the
Coast Guard. Current and water property
measurements, for example, provide valu-
able input to ocean models that the Coast
Guard uses to guide their search and rescue
program.

“These are just some of the highlights
that come to mind,” says Parker. It would
be difficult to recount every occasion when
the Coast Guard has helped out in the New
York Bight. The same can probably be said
for all the Environmental Research Labora-
tories’ marine programs.
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Waterfront
Service

With A
Smile

In Grays Harbor, Washington and Eureka,
California, in Texas and Maine and Florida,
an unusual partnership with a most import-
ant goal has been developing over the past
three years. The partners: the U.S. Coast
Guard and NOAA’s Marine Adyvisory
Service. The goal: making the coastal areas
of the country better and safer places to
work and play.

The Coast Guard and the Marine Ad-
visory Service are oceans apart in history
and organization. For most of us, the Coast
Guard conjures up images of sleek, white
cutters and hard-working buoy tenders, of
rescues at sea, of captains and admirals and
boatswain’s mates—in short, of an organiza-
tion that is the oldest uniformed service in
the Nation and that oversees thousands of
miles of coastline and employs thousands of
men and women. NOAA’s Marine Advisory
Service could not be more different by con-
trast. University-based and consisting of
Boston Whalers, Mercury outboards, and
some 200-odd field agents “in hip boots,”
the Advisory Service is young, widely scat-
tered, and generally more concerned with
helping a Brownsville shrimper who’s hav-
ing trouble figuring out his income tax than
with seeing to it that a foreign trawler
doesn’t fish in forbidden waters.

Fortunately for many of America’s
coastal users, however, the disparity be-
tween the two organizations is not really so
great. The Coast Guard and the Advisory
Service are in their different ways vitally
concerned about the safety and convenience
of a wide variety of water users, from com-
mercial fishermen to weekend boaters. Act-
ing cooperatively, they bring a large number
of persons information, expertise, and guid-
ance. For example, starting last year in
small fishing villages in Northern California
and in Oregon, special joint workshops were
held to inform commercial fishermen of the

important changeover from LORAN-A to
LORAN-C.

LORAN (for LOng RAnge Navigation)
is a system of aids to navigation consisting
of radio transmitters—maintained by the

Coast Guard—all along the U.S. coast.
When equipped with a proper receiver and
the appropriate charts, a fishing vessel can
determine its location even when many
miles out at sea. LORAN-A came into gen-
eral use after World War 1I. The transmit-
ters, however, are limited in their range, ad-
versely affected by atmospheric conditions
like fog or rain, and can pinpoint a location
only to about one-half a mile.

LORAN-C, on the other hand, is far
more accurate than the old LORAN-A
transmitters. But fishermen had to be in-
formed about what the advantages of
LORAN-C are, when the new transmitters
are scheduled to go into operation, and what
new equipment will be needed on their
boats. The cooperative Coast Guard-Advis-
ory Service workshops proved the ideal

forum. Fishermen turned out in large num-

bers to ask questions and make suggestions
of their own, and advisory agents and repre-
sentatives of the Coast Guard were present
to provide the fishermen with vital infor-
mation on the changeover.

Other Coast Guard-Advisory Service co-
operation is sometimes less formal. In Flor-
ida, for example, the Advisory Service at
the University of Florida frequently has an
article in one of its newsletters on boating
safety, aids to navigation, or some other
subject of general marine interest. The
Coast Guard has been encouraged to reprint
these stories in its own publications. And
the Florida Advisory Service, in turn, regu-
larly reprints articles that originally appear-
ed in local Coast Guard publications. The
result is obvious: a much larger audience
is getting information on marine matters.
And with a minimal increase in cost and
effort.

“The great thing about all this collabora-
tion,” says Robert J. Shephard, Program
Manager for NOAA’s Marine Advisory
Service in Washington, “is that it developed
quite naturally. There wasn't any formal,
bureaucratic directive from on high saying
‘You shall cooperate.’” The local advisory
services and the Coast Guard both per-
ceived a need and on a very informal basis
got together to help each other and their
mutual constituents. It was as clear and as
simple as that.”
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Extended Jurisdiction—
WhatIs It?

Many persons are relatively unfamiliar with
the structure of the new extended jurisdic-
tion law. What will it mean to fishermen,
processors, and others involved in the Na-
tion’s fisheries?

Following are answers to some of the
most-asked questions about this law:

Management Authority

Q. What is the “fishery conservation zone”
established by the Act?

A. The U.S. fishery conservation zone ad-
joins the territorial sea (the 3-mile limit);
its outer boundary is 200 nautical miles
from the coast.

Q. What fisheries are affected?

A. The United States will exercise exclu-
sive fishery management authority over:

1. All fish found within the fishery con-
servation zone;

2. All anadromous species that spawn in
‘U.S. waters, throughout their migratory
range beyond the zone, except during the
time they are in another nation’s territorial
sea or fishery conservation zone that the
U.S. recognizes;

3. All US. continental shelf fishery re-
sources that extend beyond the zone, such as
coral, crab and lobster, clams and abalone,
and sponges.

Q. What fisheries are NOT affected?

A. Highly migratory species of fish, de-
fined in the Act as tuna.

Q. When does the exclusive authority take
effect?

A. March 1, 1977.
Q. Why so long?

A. To permit renegotiation of fisheries
agreements with other nations, and estab-
lishment of Regional Fishery Management
Councils.

Foreign Fishing
Q. Once the law takes effect, will foreign

fishing vessels be permitted in the 200-mile
zone?

A. Yes, but only under the following con-
ditions: :

1. If a treaty or international fishery
agreement already exists, foreign fishing will
be permitted until the treaty or agreement
expires or is renegotiated, and each foreign
vessel must have a registration permit issued
by the Secretary of State.
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2. If none exists, then the foreign fishing
vessel must have a permit.
Q. How does the Secretary of Commerce
issue permits to foreign fishing vessels?

A. The Act gives a detailed account of
this procedure. In brief, this is what must
happen:

A. A foreign nation must first enter into
what is called a Governing International
Fishery Agreement (GIFA) with the
United States;

2. Under such an agreement, the foreign
nation must apply each year for permits
for all of its fishing vessels that wish to fish
for species covered by the Act.

3. When the Secretary of State is satisfied
that the permit application complies with
the requirements of the Act, he will send it
to the Secretary of Commerce, the Secretary
of Transportation, the appropriate Regional
Fishery Management Council, and desig-
nated committees of Congress;

4. The applicable Regional Fishery Man-
agement Council has 45 days to comment
on the application;

5. After taking such views into consider-
ation, and after payment of fees, the Secre-
tary of Commerce may then approve the
application.

Q. Will there be a fee for foreign fishing
vessels?

A. A ‘“reasonable” fee may be charged;
such fees must apply without discrimination
to all foreign nations, and their costs may
take into account the cost of management,
research, administration, enforcement, and
other items.

Q. How much fish will foreign vessels be
permitted to take?

A. Only a portion of the optimum yield
of a fishery, if any, that will not be har-
vested by U.S. fishermen.

Q. What is “optimum yield”?

A. Optimum yield is defined as that part
of a fishery that will provide “the greatest
overall benefit to the Nation, with particu-
lar reference to food production and recrea-
tional opportunities . . .” In other words, a
variety of economic, social, and ecological
factors are taken into account as well as
biological factors.

Q. Who determines optimum yield?

A. The optimum yield for each species
will be specified in a fishery management
plan drawn up by the Regional Fishery

Management Council in whose area the
species is found.

Q. How will enforcement officers of the
National Marine Fisheries Service and the
Coast Guard know whether a particular
foreign vessel has a valid permit?

A. Every foreign fishing vessel must dis-
play the permit prominently in its wheel-
house; the permit will contain a statement
of all the conditions and restrictions at-
tached to it.

Q. What happens to violators?

A. Civil and criminal penalties are pro-
vided in the Act. In addition, if the fines
are not paid, the permit for the vessel, or
for all vessels of that pation, may be sus-
pended.

Regional Fishery Management Councils

Q. What are Regional Fishery Manage-
ment Councils?

A. Regional Fishery Management Coun-
cils are the basic tool for management and
conservation of America’s fisheries within
the 200-mile zone and otherwise as specified
by the Act.

Q. What do they do?

A. Duties and responsibilities of each
Council are:

1. To develop fishery management plans
and amendments to them;

2. To submit periodic reports to the
Secretary of Commerce;

3. To review and revise assessments of
optimum yield and allowable foreign fish-
ing;

4. To conduct public hearings on devel-
opment of fishery management plans and
on the administration of the Act;

5. To establish scientific and statistical
committees and necessary advisory panels;

6. To undertake any other activities ne-
cessary to carry out the provisions of the
Act.

Q. What Councils are called for in the
Act?
A. There are eight, as follows:

1. New England Council, consisting of
the States of Maine, New Hampshire, Mas-
sachusetts, Rhode Island, and Connecticut;
with 17 voting members.

2. Mid-Atlantic Council, consisting of
the States of New York, New Jersey, Dela-
ware, Pennsylvania, Maryland, and Vir-
ginia; with 19 voting members.



3. South Atlantic Council, consisting of
the States of North Carolina, South Caro-
lina, Georgia, and Florida; with 13 voting
members.

4. Caribbean Council, consisting of the
Virgin Islands and Puerto Rico, with 7 vot-
ing members.

5. Gulf Council, consisting of the States
of Texas, Louisiana, Mississippi, Alabama,
and Florida; with 17 voting members.

6. Pacific Council, consisting of the
States of California, Oregon, Washington,
and Idaho; with 13 voting members.

7. North Pacific Council, consisting of
the States of Alaska, Washington, and Ore-
gon; with 11 voting members.

8. Western Pacific Council, consisting of
the State of Hawaii, American Samoa, and
Guam; with 11 voting members.

Three States—Florida, Washington, and
Oregon—have voting members on more
than one Regional Council.

Q. Who are voting members of the Coun-
cils?
A. Voting members are:

1. The principal State official with ma-
rine fishery management responsibility and
expertise, as designated by the State Gov-
€rnor;

2. The regional director of the National
Marine Fisheries Service for the area con-
cerned;

3. At least one ‘“qualified individual”
from each State, selected by the Secretary
of Commerce from nominations by the State
Governors;

4. Additional *“qualified individuals” who
will be appointed at large; the number of
these varies with the number of States in
the Regions. They too will be appointed by
the Secretary of Commerce from nomina-
tions by the State Governors.

Q. Who are non-voting members of the
Councils?

A. Non-voting members are:

1. The regional or area director of the
U.S. Fish and Wildlife Service;

2. The Commander of the Coast Guard
district;

3. The executive director, if any, of the
appropriate Marine Fisheries Commission;

4. One representative of the Department
of State.

In addition, the Pacific Council has one
nonvoting member appointed by the Gov-
ernor of Alaska.

Q. Where will the Councils be located?

A. Each Council will decide that for itself,
in accordance with uniform standards,

Q. How will the Councils operate?

A. Each Council will be free to operate
as it sees fit, in accordance with uniform
standards that may be prescribed by the
Secretary of Commerce.

Q. Then, once established, the Councils
are quite independent?

A. True. They are not arms of the Federal
or of any State Government.
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Fishery Management Plans

Q. I have heard about “preliminary fishery
management plans” and “fishery manage-
ment plans.” What’s the difference?

A. A “fishery management plan” is a plan
prepared by a Regional Council, designed
to provide conservation and management of

a particular species of fish found within the

geographical area of the Council.

A ‘“preliminary fishery management
plan” is a plan prepared by the Secretary
of Commerce. Such plans will be prepared
only in cases where a foreign nation has
applied for a fishing permit and the Re-
gional Council cannot prepare its plan by
the deadline (March 1, 1977).

Q. Will preliminary fishery management
plans apply to U.S. fishermen?

A. No. Only to foreign fishermen.

Q. How long will a preliminary plan be
in effect?

A. Only until a plan prepared by a Re-
gional Council is implemented.

Q. What, if any, guidance will there be
for the Councils in drawing up the plans?

A. The Act establishes seven “national
standards” that every plan must be consist-
ent with, as well as requirements for con-
tents of every plan. The Secretary of Com-
merce will also provide guidelines based on
the national standards.

Q. What are the national standards?

A. They are:

1. Conservation and management mea-
sures shall prevent overfishing but achieve
optimum yield from each fishery;

2. These measures shall be based on the
best scientific information available;

3. To the extent practicable, an individ-
ual stock of fish shall be managed as a unit
throughout its range;

4. Conservation and management mea-
sures shall not discriminate between resi-
dents of different states;

5. The measures shall, where practicable,
promote efficiency in the use of fishery re-
sourges;

6. They shall take into account and allow
for variations among fisheries, fishery re-
sources, and catches;

7. And, where practicable, they shall
minimize costs and avoid unnecessary du-
plication.

Q. What are fishery management plans
required to contain?

A. Each such plan must contain:

1. Conservation and management mea-
sures applicable both to foreign and U.S.
fishing;

2. A description of the fishery, including
such information as the number of vessels
involved, type and quantity of gear used,
revenues, recreational interests, and other
specified items;

3. An assessment of present and probable
future condition of the fishery, including

both maximum sustainable yield and opti-
mum vyield;

4. An assessment of the extent to which
U.S. fishermen will harvest the optimum
yield, and of the portion of the optimum
yield that can be made available to foreign
fishermen.

Q. Anything else?

A. In addition to the required items, there
are a great many optional items, such as:

1. Requirements for permits and fees
that the Secretary of Commerce should levy
on U.S. fishermen;

2. Designation of zones and periods of
time when fishing should be limited, or
banned;

3. Establishment of limits on the catch,
based on area, size, weight, or other factors;

4. Establishment of a system of limited
access.

Q. Do the Councils have any regulatory
authority with respect to the Fishery Man-
agement Plans?

A. The Councils may prepare and submit
to the Secretary of Commerce any proposed
regulations that they feel are necessary to
carry out any fishery management plan.

Q. How high can the domestic permit fee
be?

A. These fees are not to exceed the ad-
ministrative costs of issuing permits.

Q. What happens to a fishery manage-
ment plan once it has been prepared by a
Regional Council?

A. The plan is submitted to the Secretary
of Commerce. He has 60 days to review it
and notify the Council of his approval, dis-
approval, or partial disapproval. If he dis-
approves in whole or in part, he has to give
the reasons why, in detail, with suggestions
for improvement.

Q. If the Secretary approves, what hap-
pens?
A. He publishes it in the Federal Register.
After hearings, objections, and other ad-
ministrative actions, the plan is put into
effect.

Q. Suppose the Secretary disapproves and
tells the Council why?

A. The ball is back in the Council’s court,
to come up with changes to meet his ob-
jections.

Q. Suppose the Secretary and the Coun-
cil can’t come to agreement?

A. The Secretary can then put into effect
his own plan. However, he cannot establish
any kind of limited entry system unless it
is approved by a majority of voting mem-
bers of the pertinent Council.




For ERL’'s new instruments
it's time for the

SUMMER
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For scientists in NOAA's Wave Propaga-
tion Laboratory, summer means field work,
a time when the variety of instruments they
have been designing to probe the atmos-
phere can be tested and applied. It means
long, hot, tedious weeks at small prairie
towns. For some, “in the field” means liter-
ally that—being stationed in a trailer or
radar van in a wheat field far from every-
thing except sun, wind, blackbirds and
locusts.

This year, they are in the field in greater
numbers than usual. Several teams of scien-
tists from the laboratory, which is part of
the Environmental Research Laboratories in
Boulder, Colorado, have hauled their equip-
ment to the northeastern part of the state,
where Colorado meets the corners of Wyom-
ing and Nebraska.

Some of the NOAA scientists are par-
ticipating directly in the National Hail Re-
search Experiment, an annual project spon-
sored by the National Science Foundation.
Directed by the National Center for At-
mospheric Research, the experiment has the
ambitious long-term goal of understanding
the summer thunderstorms that bring deva-
stating barrages of hail. The knowledge they
gain may someday be applied to suppressing
damaging hail.

Dr. C. Gordon Little, Director of the
Wave Propagation Laboratory, conceived a
program that would allow other NOAA
scientists to take advantage of the concen-
tration of instruments and scientists in the
hail experiment to test new instruments or
obtain different types of measurements to
compare with and supplement their own.

Many of these scientists are preparing for
another major experiment, the Severe En-
vironmental Storms and Mesoscale Experi-
ment (SESAME), the first observational
stages of which are scheduled to begin in
1978. The project, which will probably be
jointly sponsored by NOAA and the Na-
tional Science Foundation, will try to define
the relationship between severe convective
storms and the larger environment, con-
struct models of storm development that
can be used for prediction, and refine obser-
vation techniques to provide the data for
these models.

As part of the hail experiment, a pair of
doppler radars operated by Dr. Earl Gos-
sard’s Meteorological Radar group has
joined forces with two similar radars oper-
ated by the National Center for Atmos-
pheric Research to focus on wind patterns
in the same storm from four sides. The
large, transportable radars are posted in a
huge rectangle 25 by 30 miles (40 by 40
kilometers), with one radar at Lindbergh,
Wyoming, one southeast of Kimball, Ne-
braska, another east of Grover, Colorado,
and the fourth in the Colorado prairie miles
from anywhere. L. Jay Miller in Gossard’s
group is directing the NOAA end of the
research.

From near Grover, the headquarters for
the National Hail Research Experiment, a
large long-range radar scans the vicinity for
storms. When it detects one that experiment
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managers decide would be a good subject
for study, they feed the coordinates of the
storm into a computer. The computer dis-
gorges directions which are radioed to each
of the four radars, telling them when to
begin scanning, how wide an arc to cover,
and how rapidly. “The radars have to be
perfectly synchronized,” explains Miller.
“They have to begin scanning at precisely
the same time, and scan the storm in ap-
proximately the same time interval. This
can be very complicated. For example, if
one of the radars is very close to the storm
it has a wider area to cover, which means
it has to be scanning more rapidly than the
radars that are farther away. For them, the
storm is a smaller target.”

Fortunately the radars can be controlled
completely automatically. Each radar is

Technician Jack Hanchett assembles chaff
dispensing apparatus (1). Wind-borne chaff
is tracer for doppler radar tracking air
motions, while another type (below) senses
movements of clear air. Technician Glen
Miller (above) uses plumb lines to align
mirrors in optical wind sensor.
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equipped with a mini-computer that guides
the radar’s movements in accordance with
the central computer’s directions. The oper-
ators of the widely scattered individual
radars communicate by radio, setting their
radars in motion at the same instant by
voice signal.

Two doppler radars, viewing it from dif-
ferent positions, can obtain a three-dimen-
sional wind field of a storm. But to do so,
explains Miller, a lot of assumptions must
be made, and to that extent the result has
an element of uncertainty. Four radars give
a much more complete—and certain—
pattern.

The doppler radars cannot perceive the
movements of clear air; there must be some
windborne tracer from which the winds can
be inferred. For full-blown storms, says
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Instrument array in Wyoming, Nebraska,
and Colorado detects air motions in three
dimensions.

Miller, water, ice, and dust will serve as
tracers. But the scientists also wanted to
trace the surrounding wind fields that con-
tribute to and attend on the storm. For
these, they need artificial tracers. Chaff,
fine, hairlike fibers coated with aluminum,
will be released at the ground to serve the
purpose.

A device developed by Alfred J. Bedard
of the Geoacoustics group will trigger the
chaff cutters. The gust front—the wall of
gusting winds that travels in advance of a
thunderstorm—causes a sharp increase in
atmospheric pressure at the ground. Pres-
sure sensors designed by Bedard can detect
the increase. Five of his compact sensors,
installed in protective cabinets and mounted
on poles, will be coupled to chaff dispensers
and spaced in a ring around the study area.
When a gust front passes over, Bedard's
sensors turn on the chaff cutters, which
chop off haif-inch-long sections from con-
tinuous strands on a large spool. The chaff
cutters are housed in whité cupboards on
stilts. The chaff falls through a hole in the
bottom of the cupboard onto a cone, which
scatters it to the winds.

At the same time that it triggers the chaff
cutters, the pressure sensors also send a
radio signal to the radars, notifying the
operators that a gust front has passed and
chaff has been released so they can pick it
up on the radars.

One of the main concerns of SESAME
planners is how to measure horizontal con-
vergence, the collision of air masses that is
thought to trigger thunderstorms. According
to current theories, converging air lifts the
moist air in the boundary layer—the area
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where the atmosphere meets the earth—
causing it to become unstable. The SES-
AME researchers, says project head Dr.
Douglas Lilly of NCAR and NOAA, “want
to observe this destabilization process on the
theory that thunderstorms may be antici-
pated up to an hour and a half in advance,
by watching for this.”

So, many of the Wave Propagation Lab-
oratory scientists are engaged in what Little
calls pre-SESAME work, refining techniques
for measuring convergence and other mech-
anisms for destabilizing the moist layer.

One novel technique that is being tried is
with an optical wind sensor. This sensor,
developed by scientists in the Optical Propa-
gation group of the laboratory, can measure
wind speeds by the distortions they cause
in a beam of light or the image of an illumi-
nated scene. Unlike conventional anemome-
ters, the optical sensor measures the average
wind over the entire distance between it and
the light source.

This summer, Richard Fritz, technician
Glen Miller, and others in the group have
set up five of the tripod-mounted wind
sensors, and an equal number of light
sources—resembling automobile headlights
—in northeastern Colorado. The instru-
ments, sheltered in portable cabins that
Miller and his assistants built in the labora-
tory, are spaced roughly six miles (10
kilometers) apart in two adjacent triangles.
The northernmost corner of the lopsided
square that is formed is at Kimball,

The wind sensors and headlights are ar-
ranged so that a light at one corner points
toward a wind sensor at the next, corraling
the area with light beams. The result is that
the optical sensors, which measure winds
moving at right angles to their line of sight,
can detect the air motion through the beams
and across all the sides of the triangles.
Winds flowing into a triangle from all sides
means convergence. “We think this is a
scheme by which we can measure the
strength of updrafts into a thunderstorm,”
says Robert Lawrence, head of the Optical
Propagation group. “It will be a pretty
good trick if we can do it.”

Two types of radar will also be measuring
the updraft that results from convergence.
If chaff or some other radar reflector is
present, the doppler radars at Lindbergh
and Kimball can measure the updraft di-
rectly from a distance. And right at the
center of the action is a new type of radar
system that can sense updrafts in clear air.

Within the southern triangle is an FM/
CW  (frequency-modulated, continuous-
wave) radar developed and operated by
Gossard’s group. Unlike the other doppler
radars, which need a visible tracer, the
FM/CW can gauge the velocity of struc-
tures in clear air. In an experiment directed
by Dr. Russell Chadwick, the FM/CW
scans in a circle to obtain direct measure-
ments from which the net motion of con-
verging or diverging air masses can be in-
ferred. While the optical sensors can meas-
ure the inflow only at ground level, the
FM/CW obtains velocities at different

heights from the ground up.

Dr. Ronald Schwiesow, of Dr. Vernon
Derr’s Atmospheric Spectroscopy group, is
stationed near the FM/CW radar with his
infrared doppler lidar. The doppler lidar,
housed in a truck-mounted camper, uses
beams of laser light to gauge the velocity of
winds. Schwiesow and his team are trying
to measure directly the vertical mbtions of
air that result from convergence. They are
also measuring horizontal winds at intervals
above Fritz’s light beam “fence” to see how
the structure of winds aloft is related to the
measurements the optical sensors obtain
along the ground.

The measurements from all these types
of probes will then be compared. Lawrence
is especially interested in seeing how well
an array of optical wind sensors at the
ground can detect convergence. “The opti-
cal scheme is by far the simplest and cheap-
est, if it works.”

Meanwhile, an array of Bedard’s pressure
sensors measures the changes in atmos-
pheric pressure associated with wind flow
into and out of the double triangle. Three
of the pressure defectors ring the FM/CW
within the optical sensor triangle to measure
the pressure jump caused by an air mass
flowing overhead. Other pressure sensors are
located at the corners of the double triangle
to keep a running tally of atmospheric
pressure,

The scientists are hunting for gravity
waves—l]ong-period waves in the atmos-
phere. These undulations, generated by se-
vere storms and other atmospheric disturb-
ances, may travel for thousands of miles
through the atmosphere to generate other
storms. Gravity waves are thought to be a
source of convergence. In fact, squall lines
sometimes have a wave-like character. The
gravity waves cannot be detected with an
anemometer, which loses the long waves
among the multitude of small local fluctua-
tions in wind. But both the optical sensors
and pressure sensors can filter out the local
“noise” to detect the gravity waves. Jessie
Young and others in the Geoacoustics
group hope to learn something about the
role of gravity waves in producing conver-
gence by measuring them with two different
methods simultaneously. Since much is al-
ready known about the behavior of waves,
defining the relationship between gravity
waves and severe storms may help scientists
predict the movements of storms.

It all seems a hodgepodge, but it isn't.
A variety of observational systems have
been developed at different times by groups
with diverse aims. Each group of research-
ers in the prairie this summer has certain
things they want to learn about the atmos-
phere or about what each unique instru-
ment can reveal.

But all are working together, as well,
focusing on a single problem: the birth
and evolution of large convective storms.
Each bit of information that each team
extracts in its unique way can eventually be
fitted in, so that someday a whole cohesive
picture will emerge.
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route of flight. Southern Towa is your c'os-
est weather. The computer keeps high pres-
sure over the whole area. Terminal fore-
casts show Denver clear, Goodland clear,
Springfield clear. Worst is possible fog in
the morning. But it looks like you've got a
straight shot at Springfield tomorrow.”

The winds? “You're better off lower. It'll
be from about 330 degrees at 15 knots at
9,000. Kansas will have winds from 340 at
40. Springfield is 310 at 45. Friday you
should have some help on in to Atlanta,
with winds about 30 knots from the west
and northwest.”

An impeccable forecast. Now, booming
along at 140 miles per hour, one thinks of
this fine weather as a gift. “Here's your
good weather, folks, courtesy of Bob Walk-
er and the National Weather Service.” Not
an accurate assessment, of course, but the
feeling persists.

Maybe meteorologists feel that way too.
What they give their clients is completely
dependent on how well the atmosphere is
understood, and how advanced the tools are
with which these men and women try to
predict what the atmosphere will do. A
small, unexpected disturbance somewhere
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can throw weather systems north of their
predicted path, or cause (or kill) predicted
rainfall at some airport down the line, or
change the flow of winds.

Try to think what it is like, predicting
what weather will do over a period of
twelve or twenty-four or forty-eight hours
and all comparisons fall short. Like predict-
ing how melting butter will move around on
a heated, moving surface. Like predicting
who will get the message in a bottle put
into the Mississippi River at St. Paul.
Weather is probably the toughest prediction
problem around; it puts the meteorologist
right up against the boundaries of science
and art.

Then why take a good forecast person-
ally?

Because it is a very personal service, or
family of services. Ever since what is now
the National Weather Service received its
mandate to help aviators (in the Air Com-
merce Act of 1926), the objective has been
to get the information to the pilot. So in
today’s maze of high-speed communications
lines, computer-predicted wind fields, and a
host of products tailored to the needs of
aviators, one sees that central theme of a
federal service moving closer and closer to
the person who needs it most, wherever he
is reachable—at airports, in flights, watch-
ing the tube Friday nights at home. It rests
on imperfectly comprehended natural pro-
cesses, and imperfect techniques. But it
works.

And today, very well indeed. Cardinal
845 is about two thousand feet off the
ground crossing the Kansas line. We've
elected to stay low to keep the flight smooth
and the view interesting, instead of seek-
ing the partial tailwind in the smooth,
swifter currents higher up.

Crew check. Navigator retires the Den-
ver sectional chart, opens Wichita. Co-pilot
kneels in left rear seat, nose pressed to
window, watching the isolated farms and
ranches in their ocean of dust. The baby
sleeps.

The black course line on the Wichita
sectional angles gently southeastward across
the Kansas prairie. In perhaps two hundred
miles the land has dropped almost a thou-
sand feet. Now, coming up on Goodland,
we give the flight service station there a call
and they tell us the winds, altimeter setting,
active runway, and whether we have other
traffic.

Flight service stations are where most
aviators touch the government most often.
Operated by the Federal Aviation Adminis-
tration, these stations are scattered around
the country about a hundred miles apart. At
airports like Goodland's Renner field, they
provide the guidance to aircraft activities
around the airport (although not in the
sense a control tower does).

Among other things, flight service stations
are where you file your flight plan. This
provides the ideal opportunity for a weather
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Warren Eckert, Weather Service Observer-in-
Charge at the Goodland (Kansas) airport.
NWS shares space there with the FAA flight
service station.

briefing by the FAA personnel there. Each
station has drops for Weather Service wires
and displays of current weather maps and
winds and forecasts so knowledgeable pilots
can brief themselves. Usually the FAA peo-
ple at flight service stations are not meteo-
rologists, although all have training in the
use of Weather Service products. But many
of them are pilots themselves, and the ex-
change is generally both factual and
friendly.

At some airports, the FAA shares its
building with a Weather Service facility,
and in many cities (like Denver) you can
be patched through the FAA to the
Weather Service across the field and talk to
an aviation briefer. The service is called
One-Call, One-Stop Briefing.

Goodland has a split Federal facility.
One end of the low brick building is the
f!ight service station. The other is the Na-
tional Weather Service office, located here,
as in most towns, at the airport because that
was where you had the customers and com-
mqmcntions when weather services were just
going public.

Goodland does a good deal more than
trundle aviation weather products across
the aisle to their FAA colleagues. “We do
three radio programs in town,” says War-
ren Eckert, the Goodland Observer-in-
Charge, or OIC. “And also some for north-
west Kansas. We have 21 counties in our
district, and we provide ag weather and
other information for them. We're also a
cooperative rainfall collection center for the
Burcau of Reclamation, and we are tied
into flood control work.”

Eckert has been in Goodland, at what is
now a seven-person weather station, for
the past 19 years. “OIC is the top of that



particular ladder,” he explains. “You tend
to stay where you are when you get there.”

One of the more exciting prospects for
change at the Goodland weather station is
called *“the Enterprise.” It's a name one
hears a lot at small airport weather stations
these days, and refers not to an aircraft
carrier but to one of those quantum jumps
in equipment that come infrequently in the
meteorology business: the Enterprise radar.

The new radars are designed to enhance
the local warning capabilities of weather
stations like the one at Goodiand. The ra-
dars they repiace were surplused off WB-
50 weather reconnaissance planes—the suc-
cessor to the World War Il B-29—and gave
a gross look at nearby storm cells. “The En-
terprise will give us a better three dimen-
sional view of storms,” Eckert says, “better
penetration, better tops, and contoured
echoes to see where the heaviest activity is.
We should get ours this summer.”

What about Goodland weather?
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“We're sort of on the borderland of dif-
ferent kinds of weather,” he says, referring
to their location almost at the western edge
of the great plains and still better than four
thousand feet above sea level. “We get as
many tornadoes as anybody else, but usu-
ally not the big ones. Ours are more like
thin ropes.”

Today, the Goodland weather is a boom-
ing wind from the northwest that plucks
845 off runway 33 and hurls it to cruising
altitude. A turn over the town and we're
pointed east-south-east again. One thinks of
those thin ropes over this sparsely settled
center of America. Most of the time no
one is there to see them, like the proverbial
tree falling in the forest . . .

Salina, home of one of the country’s big
jet transport training fields, passes north of
us. Hutchinson drifts by to the south. The
towns are getting bigger and closer together.
We have left the west. The Wichita sec-
tional chart is folded and stowed. The

Robert Walker, aviation forecaster at the
Denver Weather Service Forecast Office (left),
checks the weather picture. Gilbert Ullman

(top photo above) and Douglas Casey man the
radio and teletypewriter at the Emporia (Kansas)

flight service station.

Kansas City sectional comes out.

Finally we swing northeast of our course
and call the flight service station at Em-
poria. They give us an airport advisory and
traffic, and we descend into the hazy sea of
golden light that covers the land at sunset.

Friday. Gilbert Ullman and Douglas
Casey are the FAA men at the Emporia
flight service station this morning. Casey
was an Air Force weatherman for eighteen
years, and thorough about weather briefings.
A front is still draped west-to-east north of
us. The computer has it coming down, but
not while we’re aloft. Some winds and tur-
bulence predicted this afternoon for north-
ern Arkansas, and the terminal forecast for
Atlanta has 25-knot gusting northwest
winds for our estimated time of arrival. En
route, winds from the northwest—21 knots
at 9,000 feet—should push 845 along like
a light twin. Yesterday’s Denver forecast is
a gift that keeps on giving.

While Casey concludes the weather brief-
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Atlanta flyways are busy, and the Weather Service
Forecast Office reflects the many demands of
aviation. John Zimmerman (top photo above),
lead forecaster, operates remote terminal tied to
FAA experimental aviation weather system while
William Lerner, aviation forecaster, checks data.

At right, Zimmerman and Lerner ponder prediction.

ing. Ullman is at the radio, reporting local
and en-route weather and airport condi-
tions to such traffic as there is today. This
Emporia flight service station is a typical
small-airport facility. It shares several rooms
in the main hangar with the local fixed-base
operator, and offers current weather wire
information and facsimile weather maps.

As we climb away from Emporia we chat
back and forth with Ullman, giving one an-
other radio checks and opening a flight plan
to Atlanta.

Emporia is about twelve hundred feet
above sea level—we're descended some four
thousand feet since Loveland, and almost
three thousand since Goodland. One be-
comes aware for the first time that the
Mississippi valley is a valley and we are
flying down the western face of its long,
sloping sides. The airplane feels the dense
air down here too. The navigation is fasti-
dious; we fly the charted line like a toy on
a string.
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This kind of navigation is called pilotage.
It is the time-honored way of getting some-
where in an airplane, flying the contours
and rivers and railroad tracks and highways
and towns. So we follow a line drawn on a

National Ocean Survey sectional chart.
(Our radio navigation equipment backs up
our pilotage.) Its more interesting than
flying the omni (short for Very High Fre-
quency Omnidirectional Radio—VOR’s—
which are located around the country, mak-
ing air navigation easier than it has ever
been) and keeps us current on where we
are. If the engine begins going pocketa-
queep instead of pocketa-pocketa, we know
where the nearest airport is. So the ration-
ale for pilotage is about equal parts safety,
efficiency (we fly a straight line), and fun.

There is another element. Spread out in
the navigator’s lap is one of the prettier
cartographic products drawn by modern
man. It is the Memphis sectional chart,
showing the land and towns and roads and

highways, with superimposed aviation in-
formation like airport heights, layouts, radio
frequencies, airways, VOR stations, and
radio beacons, controlled airspace. What is
now the National Ocean Survey began de-
veloping products like this sectional under
the same 1926 legislative mandate that
brought us aviation weather services.

Just as there are weather services tailored
to the kinds of flying people do, there are
charts for every mode of flight. Sectionals
are for people flying “contact”—able to see
the ground—with the speed and altitude
Fapabilities of a ship like 845. The sectional
1S a convenient scale. Each inch represents
gbout seven nautical miles, and the chart
is hqtched with 30-nautical-mile squares of
longitude and latitude. Towns are yellow
freeforms generally resembling the shape
of communities. Airports and their runway
configuration (but alas! no runway num-
ber's) are shown. Purple patches enclose re-
stricted and warning areas—areas like the
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intensive student jet training grounds which
cover the American southeast.

Efficiency aside, sectionals are things of
beauty. On a long trip like this one, the
land below changes color along with the
contoured surface on the chart. We began
at Loveland, Colorado, which lies on the
five-thousand foot contour of elevation.
From the high Rockies of the Divide, done
in harsh orange-browns and grey shadows,
‘the charted land fades to a warm interme-
diate shade between nine and seven thou-
sand feet, and to an even lighter, warmer
tan down to the five-thousand foot contour.
Thereafter, this sere color—the color of
this country without the trees—becomes a
kind of khaki, the color of Kansas in win-
ter. At Hays, it hits the two thousand foot
contour, and goes to pale green; so does
the land.

Today, not half an hour southeast of Em-
poria, the charted surface passed through
the thousand-foot contour, and becomes an
even paler green, although the land itself
shades into the rich, dark flood plain of the
river which cuts the country vertically
from near its northern border to the Gulf.

On the Memphis chart, this monument to
rivers is a great blue serpent, its boundaries
shown indefinitely, so much does it shift its
bed on the long, squirming, southward
course. We drop down to cross the Missis-
sippi near Blytheville, some 60 miles north
of Mempbhis.

Now the chart shows more and more
sky-blue patches, denoting the big rivers
and manmade lakes of northern Alabama,
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Huntsville goes by and we cross those old,
weather-rounded eastern mountains. Then,
the western sun below our wing, we see the
incongruous bump of Stone Mountain, ly-
ing in the pine forests around Atlanta like
a giant-thrown rock, instead of an outcrop-
ping raised from within. Atlanta is a densely
trafficked control, a hive approached and
deserted by scores upon scores of large,
swift, metal bees. The FAA radar helps us
pick our way to Peachtree-DeKalb airport,
in suburban Decatur, where we land hard
in the gusty surface winds Doug Casey
warned us about in Emporia this morning.

Saturday. The Atlanta Weather Service
Forecast Office is located in hangar one at
the city’s busy Hartsfield International Air-
port, a terminus best approached by auto-
mobile. John Zimmerman is lead forecaster
today, and, after exchanging a NOAA hand-
shake, he yields up some unfavorable
weather: a front drifting cast from Texas
will be over us tomorrow. It is vigorous and
will probably spawn thunderstorms, and it
will lie between us and Miami all day
Sunday.

With the bad news out of the way, we
look for the good. Another reason to visit
the Forecast Office here was to see
AWANS, the acronym for the FAA-devel-
oped Aviation Weather and Notam System
—“Notams” are notices to airmen. The ex-
perimental system isn’t here after all, but
over at the FAA's flight service station at
Fulton County (now called Charlie Brown)
airport; however, the Atlanta weathermen
have a remote display that does some of the

Cardinal 845 waits at Tulsa International; radome
in background houses antenna for new
Enterprise radar. Dan Mondella (above) is on
duty at Meridian (Miss.) Weather Service Office.

same thing—that is, it gives them a video
display of Weather Service graphics and
other products out of Washington, and most
weather data for the United States from a
center in Kansas City, Missouri.

J.viation is a big responsibility in the
Atlanta office, which is a meteoro.iogical
prime mover in this corner of the country.
They prepare terminal forecasts for their
location plus Athens, Augusta, Macon, Co-
lumbus, Albany, Savannah, Valdosta, and
Brunswick. Radars at Athens and Way-
cross sweep the Georgia atmosphere for
interesting weather.

But aviation is just the beginning. “We
do specialized work for forestry people,”
Zimmerman says, “and ag-weather. We're
also a river district office in the flood warn-
ing program.” Their days of working in
hangar one are just ending; soon they will
move into town.

One sometimes wonders how NOAA me-
teorologists regard the approach of auto-
mated systems like AWANS, and its mete-
orologically more versatile cousin, AFOS,
the Automation of Field Operations and
Services System now being brought to readi-
ness by the Weather Service. Zimmerman is
a good person to ask. “I was in one of the
early groups to work with AFOS,” he says.
“You have to develop some new skills, of
course, because you're drawing the salient
facts from a very large mass of informa-
tion. But I'm looking forward to AFOS, as
I think most of us are.”

Sunday. The forecast is on the mark.
Last night the ceiling lowered, the wind
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blew, and it began to rain, hard, in Atlanta.
It is still raining today, and 845 stands
down. With so much weather around, it
seems a good time to go look at the wave of
the future out at Charlie Brown airport.

We had noticed a difference getting
weather updates from the flight service sta-
tion people in Atlanta. Usualiy, you state
your needs and there is some shuffling of
papers and movement, as the briefer sifts
through weather maps and wind printouts
and other oddments held on tacks and clip-
boards somewhere nearby. But here the ans-
wers to any weather question come back
immediately—fronts, winds along the line
of flight, wind velocities aloft, terminal fore-
casts.

At the Atlanta flight service station we
see why.

The room is curtained, dimly lighted,
filled with warm wood-colored conso.es and
the dark cyclopses of cathode ray displays,
where luminous green words and numbers
bloom and disappear. Along one wall 10
television screens display the remoted sweep
of distant radars, synoptic surface and up-
per air weather maps of the United States,
and other graphics electronically piped in
from the National Meteorological Center.
FAA briefers at perhaps a dozen consoles
do their quiet work with a computer key-
board and television screen. A world of
timely weather data from a central collec-
tion point in Kansas City is at their finger-
tips, and what they can do, compared to
briefers at little stations like the one at Em-
poria, is Faustian.

Suppose, for example, that you want to
fly from Atlanta to Seattle. The briefers, in
milliseconds, can whistle up current and
forecast winds and weather for every termi-
nal along your route of flight. They can
give you this information for a ten-mile or
fifty-mile or hundred-mile band along your
route. They can call up images from the ra-
dars at Athens and Albany, and many more.
There seems no weather information they
can't give you. And they can punch a button
and have the entire mountain of data
printed out as hard copy for later reference
in the cockpit.

This afternoon they say today’s weather
over Atlanta will be gone late tonight, and
we should have a clear but windy flight to
Miami in the morning. We nod, dazzled
and dazed by this visit to the future, then go
back out into the rain to see how close they
come.

Monday. The weekend rains are just a
steamy memory, and 845 is at three thou-
sand feet and turning south out past the
strange lump of Stone Mountain by 9:30.
The front, now pushed eastward and out to
sea, has strong northwest winds behind it.
How strong, we learn a few hours later at
Sanford, Florida, where the lineman gives
us a report on yesterday’s local winds
along with fuel. “They blew over some
planes here. One was a P-51. I sure did
hate to see that P-51 get blown over.”

Miami Beach comes up on our right flank
toward sunset, and we turn in toward the
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crowded pattern at Opa-Locka.

Friday. The Miami Weather Service
Forecast Office perches on the University of
Miami computer building, which it shares
with NOAA'’s National Hurricane and Ex-
perimental Meteorology Laboratory (among
others).

Glenn Schwartz is aviation forecaster to-
day, and, in terms of the tools available to
him, straddles two generations of aviation
weather services. On the one hand, he uses
the various facsimile maps and satellite
photos tacked to his bulletin board. On the
other, he has a terminal similar to those we
saw in Atlanta. “They're forerunners of
AFOS,” he explains. “We use them for
aviation, marine, and other public weather
work. Mainly we're learning how to bring
this kind of system into our operational
routines.”

This is like AWANS in that Schwartz
can call up any scrap of weather informa-
tion for the United States, and get terminal
reports and forecasts for any city in the
world if he knows its call letters. This is
important, for weather services offered to
Miami pilots need a generous seasoning of
international data. Miami is a terminus for
flights to and from just about everywhere,
including the unscheduled routine of a huge
tramp fleet plying trade routes to the south.

The major difference between what
Schwartz is using and the FAA’s experi-
mental system in Atlanta is that it per-
forms as a full partner in the forecasting
routine. Reports and fore