
Volume 14, Number 1 Winter 1984*поаа



Natio^nal Ocea^nic and Atmospheric Admini^stration

ERRATA NOTICE

One or mor^e conditions of the original document may affect the qualit^y of the image^,^
such as:

Discolored pages
Faded or light ink
Binding intrudes into the text

This has been a co-operative project between the *NOAA Central Library and the Climate
Database Modernization Program^, National Climate Data Center *(NCDC). To view the
original document, please contact the *NOAA Central Library in Silver Spring, *MD at
(301) 713-2607 *xl24 or Libr^arv.Reference^@noaa.gov

*HOV Services
Imaging Contractor
12200 Kiln Court
*Beltsville, *MD 20704-1387
July 23,2010



Volume 14

Number 1

Winter 1984 *noaa
COVER: *NOAA's Miller Freeman is re-
flected in the win^dows of a new building at
the Seattle ^Western Re^gional Center. See
the story beginning on page 28. (^Warren
*Schensted photo)

^S^tor^y^
page 4

S^to^r^y^
page 9

Stor^y^
p^a^ge ^16

Stor^y^
page 28

Ne^wsline

Sanctuary At 36 Fathoms
S^cient^ists ^visit t^h^e Ci^vil ^War ^ironcl^ad ^Monitor to determin^e ^sal^va^ge

pos^sibi^litie^s an^d come up ^with a prize.

Aci^d Rain: A Search for the Source
*NOAA participates in a mu^lti-n^ation, *in^teragency exper^iment to s^t^u^dy

ho^w ai^r ̂ pollutan^t^s cont^r^ibute to acid rain.

The Changing Role of Fisheries Enforcement
Ne^w l^aws an^d re^gul^ations ha^ve ̂ a^ffected the ^way *^NOAA's fisher^y cops

police the seas.

New ^Radar Speeds Vital Warnings
Tornado forecasters will ̂ get a boost from a r^adar that "sees" the ^wi^nd^s^

that spiral into deadly twisters.

Directions
Toward Improved *^NOAA Science and Service

Environmental Data On Demand
*NOAA 's data centers contain a ̂ va^st collection of valu^a^ble environmental

records ̂ which are put to practical u^ses.

View from Space
*NOAA Note^s Global ^Greenery

*NOAA's "Second Hometown"
A decade of pl^annin^g a^nd con^struction culminates with the ^grand opening

of the ̂ We^stern ̂ Re^gional C^enter in ̂ Seattle.

Presenting An All-Star Cast
A very special group receives *NOAA Awards for outstandin^g achieve-

ments in 1993.

S^caf^a^t^e
^Regal Re^wards for Oyster Eaters

1^2

16

20

22

26

28

33

U.S. DEPARTMENT OF
COMMERCE
Malcolm *Baldrige, Secretary

National Oceanic and Atmospheric
Administration
^John V. Byrne, Administrator

A. Joseph *LaCovey
Director, Public Af^fairs

Thomas *B. *Calhoun
Art Director

*NOAA *(USPS 417-370) is published
*biann^ually by the Office of Public Affairs,
National Oceanic and Atmospheric
Administration, *Rockville, *Md. 20852, to
acquaint readers with the policies and
programs of the agency. The Secretary of
Commerce has determined that the
publication of this periodical is necessary
in the transaction of the public business
required by law of this Department. Use
of funds for printing this periodical has
been approved by the Director of the
Office of Management and Budget.

Views expressed by authors do not
necessarily reflect *NOAA policy. No
permission necessary to reproduce
contents except copyright photos and
other material so designated.

For sale by the Superintendent of
Documents, U.S. Government Printing
Office, Washington, *D.C. 20402. ^Second
Class postage paid to Finance *Dept., *USPS,
Washington, *D.C. 20260.



Newsline
Year of the Ocean Set

In response to a propos^al by *NOAA's Administrator (See
*^NOAA ̂ M^agazi^ne, Summer 198^3.) 1984 will be the Year of the
Ocean. Form^al observances will begin in earl^y March. A non^-^
political, non-partisan foundation has been established to
coordinate the observance which will demonstrate the critical
importance of the oceans to Americans, widen the sphere of
knowledge that Americans have about the oceans, and brin^g^
about i^nformed public discussions of ^o^cean issues. The
summer issue of *NOA^A M^a^gazi^ne will ̂ be dedicated to the
Year of the Ocean.

*NEDRES Sco^uts Envi^ronment^a^l Dat^a
A new service is in being at the National Environmental
Satellite, Data, and Information Service^; it's the National
Environmental ̂ Data Referral Service *(NEDRES), an elec-
tronic catalog that identifies the existence, location, character-
istics, and availability of environmental data. It's expected to
become a national network serving Federal, state and private
organizations. About 13,000 data files are ava^ilable now. For
further information: 202-634-7722. Another product has been
issued by *NESDIS's Assessment and Inform^ation Services
Center: a marine environmental assessment of weather effe^cts
along th^e Gulf of Mexico. It's the start of an effort focusing on
commercial, social, and scientific activity in the area in relation
to environmental conditions.

Coming Up: *NOAA Satellite Launches
Two new *NOAA satellites are ̂ scheduled for launch in 19^84.
*Landsat *D-Prime is slated for March 1, a date which will
enable it to help provide vital spring crop assessment informa-
tion and to assess the economic impact of potential crop yield.
*Landsat 4, the current satellite, has been beset by mechanical
failures. The second satellite, *NOAA-F, a polar orbiter, is
scheduled to fly in August or September. It will carry two new
sensors: an ozone sounder and an Earth radiation budget
experiment.

Japan Opens U.S. Fish Trade O^ffices
Japan has opened a fisheries trade office in ̂ Washington, with
another scheduled to open in Seattle early this year. They will
provide American exporters and importers with information
about the Japanese fisheries market. The arrangement is part
of an agreement in which the Japanese offered to sp^eed up
tariff reductions negotiated in 19̂ 79 for salted salmon roe and
frozen crabs, and offered to cut their tariff on salted salmon to
12 percent from 15 percent. The United States is expected to
export an additional 6,000 metric tons of herring and 2,000 of
s^quid to Japan, ̂ in the coming year. The 1983 figure: 30,000
tons of herring, 16,000 of squid.

Ne^w Assistant Administrators Named

*Drs. ̂ Richard *E. *Hallgren, John *H. *McElroy, and Joseph *O.
Fletcher have been appointed Assistant Administr^ators for
^Weather Services, Nation^al Environmental Satel^lite^, ̂ Data,
and Information Services^, and O^ceanic and Atmospheric
Research respectively. *Drs. *Hallgren and *McElroy had been
ser^ving as Assistant Administrators in an acting capacity. Dr.
Fletcher, formerly with *NOAA's Environmental Research
Laboratories most recently was with the University of ^dio-
rado. Other appointments: Rear *Adm. John D. Bossl^er,
*NOAA Corps, as director of the National Ocean Service's
Charting and Geodetic Services; and Rear *Adm. Wesley V.
Hull as director of the Atlantic Marine Center, Norfolk, which
celebrated its ̂ 50th anniversary in October. Mean^while, *Adm.
Herbert *R. *Lippold Jr., former head of NOS retired as director
of the Charting and Geodetic Services after a distinguished
35-year career in Federal ser^vice.

Industrial Associates Program Set
Scientists and engineers from private firms may become
*NOAA Industrial Research Associates, Administrator Byrne
has announced. They will be invited to work full-time from 1
to 3 years on projects of interests both to *NOAA and their
companies. Costs will be underwritten by the companies. S^aid
Byrne: industry should benefit by improved access to *NOAA's
research facilities and data, *NOAA by improved private-sector
understanding. The program is modeled on one operated by a
sister agency, the National Bureau of Standards, for more than
20 years.

Major Cloud Study Announced
"Who is wise enough to number all the clouds?" the Book of
Job inquires. Well, an international scientific group is goin^g to
try. A 5 -year International Satellite Clou^d Climatology Project
has been launched to produce a detailed description of global
cloudiness. *NOAA and NASA are lead agencies for U.S. partic-
ipation. Among other things, the study, coordinated for the
United States by the National Climate Program Office, will
seek to learn the effects of clouds on climate.

Gordon Sees ̂ Expanded Fisheries
Mincing no words, Assistant Administrator for Fisheries Wil-
liam *G. Gordon has told the U.S. fisheries a brilliant future lies
ahead—if. He predicted a major contribution to the economy
over the next decade, if foreign markets can be expanded and
U.S. processors and distributors undertake aggressive market-
ing of such non-traditional species as squid, hake, Alaskan cod,
and Alaskan pollock. Last year, he said,6.38 billion pounds of
fish and shellfish were landed at U.S. ports. During the same
time foreign fishermen, operating under Federal permits, took
about 3.1 billion pounds from the U.S. conser^vation zone.
Gordon predicted that the U.S. fisheries, if it will, can catch
almost all of the total now taken by foreign fleets in our waters.
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Monitor

Sanctuary At 36 Fathoms
Jack Stri^nger

^И^»^!

*t'son the way;on the way!"
The radio blurred the

voice from the little *sub-
*^J^L. marine 200 feet below the

surface, but it couldn't disguise the
excitement.

Scientists, crew, everyone who could
be spared from below decks watched the
ocean's surface. This time it had tobe.*.*.

Less than 30 seconds later the two
air-f i l led l i f t bags bobbed to the top.
Cradled in a sling between them, an old,
encrusted anchor. Not much to look at,
but when it was hoisted aboard the crew
cheered as though they had recovered
pirate ^gold.

The anchor was a piece of America's
heritage, and how it came aboard a con-
verted Coast Guard cutter last summer
is a salty tale of careful planning, hard
work. *. .and a little luck.

Here's how it all came about:
In the Atlantic Ocean, 16 miles off

Cape *Hatteras, North Carolina, a ^team
of scientists, archaeologists, and divers
began a 5-day investigation last August
of the famed Civil War ironclad, the
*USS Monitor, which has rested upside
down beneath 36 fathoms of water for
the past 122 years.

Sponsored by the National Oceanic
and Atmospheric Administration, with
assistance from the non-profit Harbor
Branch Foundation^, Inc., of Fort Pierce,
Fla., and East Carolina University in
Greenville, *N.C., the expedition was
designed to help determine the feasibil-
ity of raising the turret of the distinctive
Civil War relic. It was also planned to
locate and recover the ship's anchor.

Dr. Nancy Foster, director of *NOAA's
National Marine Sanctuary Program,
describes the Monitor as a "national

^Th^e pr^i^ze! Scientists ^and c^rew
^gather about the anchor and 6
feet of anchor cha^in of the Ci^vil
War ironclad ̂ Moni^tor. ̂ T^echnical
diffic^ultie^s ^made the ^successful
reco^very ^particul^arly satisfyin^g.

treasure" that continues to draw wide-
spread public interest. Its site was de-
clared a national marine sanctuary in
1975, the first of six sites to win the
designation that protects them from
scavengers.

"The story of the Monitor and its
historical significance is known to school
children from Grade One on up," Foster
said. "It is also important from an en^gi-
neering standpoint. It changed the whole
complexion of the Navy^, and it played a
significant role in the Civil War al-
though it was only in existence about
nine months."



Monitor

The 1983 Monitor expedition began
early Sun^day morning, August 21. The
sky ^was cloudless, and the bright sun
brought a sense of optimism and expec-
tation to the small group of *NOAA and
East Carolina officials aboard a char-
tered f i shing boat that moved from the
*Hatteras Coast Guard Station through
the quiet waters of *Pamlico Sound
towards *Hatteras Inlet. On shore,fisher-
men, and their four-wheel drive vehi-
cles, seemed to be frozen black minia-
tures against the clear horizon on the
tiny spit of white sand. The trip to the
research vessel ̂ Johnson would take less
than an hour.

The Johnson, a 125-foot converted
Coast Guard cutter, had left Beaufort,
*N.C., on Saturday with 5 days of food,
stores^, and fuel, and arrived on what was
believed to have been the Monitor site,
at 5 a.m., Sunday. Beset with problems
with its system of navigational aids,
the Johnson was to spend the entire day
crisscrossing a mile-wide circle in search
of the sunken wreck. Twice the John-
son's submersible, Sea Link I, was low-
ered into the Atlantic only to investigate
what turned out to be a coral reef and a

*•^т^а
*At *left *the *anchor, *^wi^th *no^w *defl^ated *ai^r *ba^g^s *^still *attached, *i^s^
*hoisted *aboard *the *Jo^hn^son. *A^bo^ve, *the *anchor *i^s *ins^pe^cted *b^y^
*^We^s *^H^all *of *Eas^t *C^arolina *^Un^i^ver^sity, *NOAA's *^Nanc^y *^Foster,
*^and *^Wilfred *Kale, *a *reporter *^with *the *^Richmond *^Time^s *Dispatch.
*^The *^map *belo^w *pinpoint^s *the *sanct^u^ary *^area.

A l l ^ e n i l ^ e O ^ c ^ e ^ a ^ n

Navy drone aircraft that had been used
in target practice.

Foste r expia i ned that the problem in
finding the Monitor occurred because
the Coast Guard had changed coordi-
nates for its *LORAN system of elec-
tronic navigation aids since the last
expedition to the vessel in 1^979.

"The Johnson was not aware of the
change until the first dive," she said.

"And, since federal offices were closed
on Sunday, we were stymied until the
charter boat captain provided us with an
obsolete chart of the area with the coor-
dinates." It was 7:15 p.m. when the
submersible, on its third dive, f inal ly
pinpointed the Monitor. The water was
*clearand visibility *at210 *feetbelow was
excellent.

Although disappointed about the
delay, pilots Jeff *Prentiss and Tim Askew
of the Johnson Sea Link were confident
that the Monitor's anchor would be
retrieved if the seas remained calm. East
Carolina University diver/scientists
John *Broadwater and *^Wes Hall, and
chief archaeologist Gordon P. Watts,Jr.,
agreed that, if the near-perfect weather
conditions held up, the objectives of the
expedition would be completed. But at
the onshore base of operations, Dina В.
Hill, East Caroli na's coordina tor of pro-
jects, was not so optimistic. "If we lose a
day, we've lost it," she said. "There
won't be any way to make it up because
we are only working a 5-day schedule."

The research objectives of the 1983
expedition were video tape and still
photographic documentation of various



Do^n Aust^i^n, a ̂ lo^cal re^sid^ent,
b^eli^e^v^e^s he ha^s disco^ve^re^d the
^g^ra^ves of ̂ se^vera^l Monitor cre^w-
^men ̂ wa^shed a^shore ne^ar the
*Ha^tteras li^ghthou^se.

portions of the wreck, collection of en-
gineerin^g da ta^, se^diment testing, and an
excavation at the base of the Monitor's
turret which *NOAA hopes to raise in
1985. The primary goals, however, were
the stabilization of the hull and the loca-
tion, documentation, and possible re-
covery— if divers could manage it—of
the ship's anchor which would be the
first major artifact raised from the
wreckage since a lantern was recovered
6 years ago.

It was in the summer of 1977, when
Harbor Branch made a series of dives on
the Monitor using both of its submersi-
ble vehicles. During that mission, stereo-
photographs were taken of the entire
ship, and two artifacts—a 5-inch thick
piece of the Monitor's hull plate and a
brass marine lantern—were recovered.
The lantern has just undergone a lengthy
conservation process a*t the Smithsonian
Institution in Washington, *D.C.

During the second expedition in 1979,
scientists discovered that, structurally,
the Monitor's turret, sheathed in 8-inch
iron plating, was in excellent condition.
Probing the turret floor with a 3-foot
compressed gas probe, di vers found that
although the wood floor of the structure
had deteriorated, it remained intact
under a layer of sediment and coral.
Among the art ifacts recovered from the
wreck was a ^Kartell's glass jar contain-
ing a relish with mushrooms. It was
found in what would have been the cap-
tain's quarters.

Instrumental to the success of past
Monitor expeditions is the *RV Johnson
which provides the platform for the
Johnson Sea Link submersible. The ship,
with a cruising speed of 12 knots, has a
lock-on decompression facility, a scien-
tific lab, and support facilities for scien-
tists and crew. Its handling system for
the submersible consists of a *hydrauli-
*cally operated crane designed princi-
pally for launch and retrieval of the 22-
*foot research submersible over the stern
of the ship.

The Johnson Sea Link can operate at
depths to 3,000 feet. It has a two-man
sphere constructed of 4-inch thick plex-
iglass and a separate dive compartment
made of welded aluminum. The sphere
provides the pilot and one observer
with a panoramic view^, whereas the

diver has two view ports for scientific
observation.

The submersible is equipped with
sonar, *underwatercommunications, FM
transceiver for surface communication,
intercom, *Doppler navigation system,
echo sounder, mechanical arm, life sup-
port system, and closed circuit diving
equipment. Its eight *thrusters provide
the underwater craft with three-dimen-
sional mobility.

The Monitor rests upside down^, 210
feet underwater in what is called the
Graveyard of the Atlantic. It sank dur-
ing a storm Dec. 31, 1862, while bein^g^
towed to Beaufort, *N.C., to participate
in a Union blockade of Confederate
ports. The ironclad ship, which had
made naval history earlier that year, has
the world's first revolvin^g gun turret
and 40-odd patentable mechanisms,
including the first flushing marine toilet,
a unique steam engine in a pressuri^zed
engine room, and what may be the first
practical example of a sea^going screw
propeller.

The Monitor, with two guns in its
unique steam-powered, swivel turret
clashed with the *6-gun CSS Virginia,
formerly the *USS *Merrimack,on March
9, 1862, in Hampton Roads, off Nor-
folk, Va. Described as the world's first
battle of ironclad ships, the two ships
battled 4 hours, exchanging fire some^-^
times at point-blank ran^ge. Although
the fight ended in a stalemate, neither
ship survived the year. The Virginia was
blown up by its own crew two months
af ter the battle, and the Monitor never
made it past *Hatteras. Both ships, how-
ever, made history: They signaled the
end of the era of wooden fighting ships
and the beginning of modern naval
history.

Historians believe it was the Moni-
tor's anchor and anchor chain that ulti-
mately caused the ship finally to capsize

and sink to the ocean floor with 16 of its
^57 *crewmembers, though it probably
would have done so in any case. In a
futile attempt to stabilize the ship by
pointing it into the waves, the 780-foot
anchor chain was payed out from the
ironclad's distinctive anchor well, which
permitted crewmen to drop and weigh
anchor from below deck. When the
chain ran out, it pulled the lining out of
the anchor well. With only 11 inches of
freeboard, the 20-foot high waves bore
down on the now anchored bow of the
ship, washed over the deck and into the
vessel itself through the anchor well and
the intakes in the engine room, extin-
guishing the boiler fires. Once the fire
was out^, the pumps ceased to work, and
the ship began to sink.

Monday, August 22,1983. Diver John
*D. *Broadwater, on loan to the Monitor
expedition from the Virginia Research
Center for Archaeology, spotted the 5-
*foot, coral encrusted anchor about 150
yards off the port bow, partially buried
in about 2-1/2 feet of sand. After pow-
erful water jets controlled from within
the submersible flushed sand and debris
away from the anchor and part of its
chain, Broad water attached a large flota-
tion bag, a *pinger and harness to the
anchor in preparation for bringing the
historical artifact to the surface.

Dr. Foster said the Monday morning
dive lasted only two hours instead of the
planned 3 hours because underwater
visibility ranged from zero to 5 feet.

"The visibility was so low," she said,
"we didn't get all the video we wanted,
but we did get some good shots of the
anchor, which was still attached to the
chain."

Preparations to raise the anchor, how-
ever, were soon to be temporarily post-
poned. In addition to heavy seas, the
National Weather Service reported
thunderstorms and rain showers extend-



Monitor

Abo^v^e ̂ (c^lo^ck^wi^s^e), the *^R/V
John^son on cours^e fo^r the ^Moni-
^tor, Sea Link i^s lo^wered into the
sea, and d^etail^s o^f th^e ^submersi-
ble appe^ar in a dr^y-land settin^g.

ing from Cape *Hatteras 175 miles east
into the Atlantic Ocean. The Johnson,
^which would have normally remained
on the Monitor site, moved closer to
shore late Monday evening, and opera-
tions had to be suspended through
Tuesday.

The shore-based operation center for
the Monitor expedition was at the Sea
Gull Motel in *Hatteras. Not only were
the mote^l's guests interested in the
Monitor project, but many local resi-
dents and visitors also came by to obtain
firsthand reports. One resident, Don
Austin of nearby Fresco, had a story to
tell. Born in *Hatteras, Austin said he
always liked history, and had spent
many years studying about the Monitor
in books obtained from the local library.

"I always liked a mystery," he said,
and in particular the legend about the

small, black raft with the Monitor
survivors."

Althou^gh Austin's story, based on a
local legend, is *notgenerally accepted by
historians, he told of bodies of crewmen
which washed ashore shortly after the
Monitor sank.

"Some say they had been hanging on

the raft which eventually capsi^zed in the
high seas," he said. "Others believe that
they were on the ship's deck when she
went down. Nonetheless, six bodies
were found on the beach near the old
*Hatteras lighthouse."

The Civil ̂ War, Austin said, was never
of much concern to those who lived on
the narrow string of islands and penin-
sulas known as the Outer Banks. "The
bo^dies were found, taken ̂ to hi^gh ̂ ground,
and buried near an old holly tree." Aus-
tin said the grave was marked with
stones from the lighthouse, and forgot-
ten until he found it several years ago
while looking for holly shoots.

Since the Monitor expedition was on
hold, Dr. William N. Still, Jr., of East
Carolina and a member of the onshore
operations center, decided to accom-
pany Austin to the burial site located a
^few miles from *Buxton on one of the
public nature trails near the famous
*Hatteras li^ghthouse.

It was shortly after 12 noon when the
two left the road and walked a short
distance beyond the barrier dune. The
shade from scrub pine and oak trees
brought little comfort from the midday
sun. T^here was no breeze; and for some
strange reason, there were only minor
annoyances from a few mosquitoes.

As the two men moved away from the
seashore, the path rose and at a small
knoll above a *thicketcovered with semi-

tropical vegetation, Austin pointed to a
pile of large rocks, some of which had
been scattered around the knoll's base.
"There once was a big old, holly tree
here," he said. *"Blackbeard called it the
money tree."

Leaving the site as they found it, Still
assured Austin that he would attempt to
verify his story at a later date. In the
meantime, the Monitor expedition had
resumed.

Everythin^g seemed ready Wednesday
morning. The choppy waves had sub-
sided, and winds were down from 20
knots. Aboard the Johnson, diver Craig
*Caddigan of Harbor Branch prepared
for his descent in the submersible. "All
we need is one good dive and we can
bring the anchor up," he said.

At more than 200 feet below the
ocean's surface, *Caddigan discovered
there was near-zero visibility. He left
the submersible and, after removing a
fishnet that had been caught on the
anchor, he groped his way, hand over
hand, up the anchor chain, counting
each of its links for a distance of about
six feet. At that point, he cut the chain
with a cutting rod commonly used in
commercial diving operations.

Shortly before noon, *Caddigan inflated
the silver-white l i f t bag with an air hose
connected to the submersible, and slowly
the anchor began to rise in the murky
water.



On the Johnston, scientists and crew
waited for the flotation ba^g to arrive on
the ocean's surface, but for ̂ some unex-
plained reason, the air bag had ripped,
and the 1,450-pound anchor was lost—
tem^porarily. For more than an hour, the
submersible probed for the anchor and
bag. It first found the *pinger; and then
the anchor, about 450 feet from its orig-
inal position.

Cause of the lift bag's malfunction is
unknown, but scientists believe a flaw
caused the bag to burst shortly after it
began to rise. It also could have snagged
on the coral which encrust^ed the anchor's
four flukes. "But the big thing is that we
know that the anchor is th^ere, almost
exactly where it was before," said
*Caddigan.

Co^i^n^ci^din^g with the 5-da^y Monitor
expedition was the deteriora ting weath-
er. Tropical storm Barry was crawling
up the coast, and on Wednesday it was
230 miles east of Melbourne, Florida.
Although it turned westward and headed
across Florida and into the Gulf of Me^x-
ico, heavy seas and high winds at the
wreck site again p^r^evented the Monitor
expedition from obt^aining color video-
taping of the entire vessel, examination
of core samples of the ocean floor
around the Monitor's turret and recov-
ery of its unique anchor. The project was
called off on Thursday, and the Johnson
headed toward Beaufort, *N.C. There
would one more attempt to raise the
anchor of the historic warship.

It is the vessel's turret, however, that
holds the chief interest for archaeolo-
gists and historians. The 9-foot high,
rotating turret with an inner diameter
of 21 feet, housed two of the most pow-
erful guns ever mounted on a ship at
that time—11-inch *Dahlgrens that could
fire explosive shells. The Monitor and
its tur^r^et, dubbed the *"cheesebo^x," was
desi^gned by John Ericsson, a Swedish-
American inventor. It was built in 100
days in 1861-62 at E^ast River shipyard
in the *Greenpoint section of Brooklyn,
New York.

Historian and *NOAA project man-
ager Edward A. Miller said that one of
the most frequently asked questions is:
Are there any human remains aboard
the wreck?

"It is highly likely," said Miller, "that
anyone who remained *on-board when
the ship sank will be found inside of the
turret."

There is documentation that one of
the ship's officers was so seasick from
the storm that he retired to his cabin

Marine Sanctuaries

The National Marine Sanctuar^y Program protects special areas in U.S. coastal
waters for the long-term benefit of the Nation. The program tailors a compre-
hensive management plan that balances the demands on each sanctuary with
sound conservation practices. These plans insure that our valuable marine
resources and their habitats are maintained for the continued enjoyment of the
public while permitting acceptable uses of these resources.

Six marine sanctuaries have been designated—the Monitor Sanctuary, pro-
tecting the wreck of the *U.S.S. Monitor off Cape *Hatteras, North Carolina; Key
Largo Coral Reef and *Looe Key Sanctuaries off Florida; Channel Islands and
the Point *Reyes-Farallon Islands Sanctuaries off the California coast^; and
Gray's Reef Sanctuary east of *Sapelo Island, Georg^ia.

with a bottle of brandy and was last
^r^eported lying in his bunk awaiting his
destiny.

And there is the legend about the
ship's cat. The Monitor^'s mascot, a cat,
became so terrified just before the ship
went down, a crewman grabbed the cat,
stuffed it inside one of the turret's two
cannons, and plugged the barrel with a
coat to silence the cat's howling. There
is some speculation that the cat's re-
mains may be found if the turret is raised.

Modifying its schedule, the Johnson
returned to the Monitor site on Monday,
August 29. The mission had been ex-
tended one more day.

Good weather conditions and visibil-
ity below the ocean's surface were con-
ducive to launching the submersible at
7:30 a.m. It took slightly over two hours
for the mechanical arm on the submers-
ible to place a sling and two lift bags on
the anchor.

Time seemed to crawl by as the two
sub pilots—Tim Askew and Don Libera-
tore— worked. Then, on the Johnson's
radio came a series of messages.

9:30 a.m. "The hook is attached.
We're getting ready to deploy the bag."

9:32 a.m. "We're going to put some
air into a bag for a test."

9:36 a.m. "I'm putting air in the
2,000-pound lift bag now."

9:42 a.m. "She's startin^g to move."
9:47 a.m. "It's on the way; on the way!"

Inflated from the sub, the bags lifted
the anchor and 6 feet of chain to the
surface within 21 seconds. Five minutes
later, the anchor was hoisted aboard the
Johnson by a crane located on the ship's
bow. A spontaneous cheer went up from
the crew.

"I don't think it will cause any conser-
vation problems," said Dr. Foster who
was on the deck of the Johnson when
the anchor was retrieved. "It was a beau-
tiful operation."

When Foster examined the anchor,
she discovered that the wide prongs on
two of the anchor flukes that were
exposed apparently had been worn
away. "We're going to have to work
with the conservator and determine
why the prongs disappeared," she said.

As soon as the anchor was hoisted
aboard the Johnson, it was rinsed in salt
water, secured to a pyramid-shaped
structure attached to a wooden platform
that supported it in an upright position,
and then packed in water-absorbent
material. A perforated rubber hose en-
twined the gauz^e-like material covering
the artifact over which dark plastic was
wrapped to prevent leakage. The pack-
age, constantly bathed in sea water until
the Johnson docked at Beaufort, *N.C.,
was hauled by truck to East Carolina's
archaeological preservation laboratory
in Greenville, *N.C.

At Greenville, the anchor was lowered
into a large empty tank which was
quickly filled with fresh water to begin
i^ts conservation process. Estimated to
take two years to complete, the process
calls for an electrical current to be
imposed on the anchor to remove its
encrustations. Acting as a cathode, a
negative pole from which electrons and
hydrogen gas flow, the process will
break down corrosion products and sta-
bilize them.

In the meantime, *NOAA is planning
another expedition to the Monitor site
this summer.

"Due to the bad weather and result-
ing delays," said Foster, "some portions
of the mission that pertained to looking
at the feasibility of raising the vessel's
turret and possibly part of the entire
vessel were not accomplished.

"As a symbol of the last desperate
minutes before the Monitor sank," she
said, "the anchor remains our most vis-
i^ble and historical artifact at this time." *•
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*CAPTEX

Acid Rain: A Search for the Source
William *J. *Brennan

т*he^y're out ̂ for the even-
ing," the young voice
crackled over the tele-
phone line ̂ from north-

ern New York. "I'm the baby-sitter."
The National ̂ Weather Service's Jim

Donahue sighed. Hours of time, miles
of travel spent in signing up volunteers
for a single purpose; to switch on an
air-sampling instrument at a precise
time. Now, in mid-September, that time
had arrived and here he was talking to a
baby-sitter.

This, he concluded, was a great climax
to his role in *NOAA's ambitious *CAP-
*TEX experiment.

Donahue, in Portland, Me., was one
of six National Weather Service employ-
ees enlisted last summer ̂ to establish the
U.S. portion of an *80-station U.S.-
C^anadian sampling network vital to the
Cross-Appalachian Tracer Experiment.
Ray West in Albany, *N.Y., Vince *Nan-
*ziata in Garden City, N.Y.^John Karlock
in *Allentown, Pa., Don *Willson in
*Coraopolis, Pa. and Mike *Wyatt in
Columbus, Ohio, were all contacting
their sampling sites. These stations,
fanning out from the Ohio Valley up
into New England and southeastern
Canada, would provide a detailed time-
history of the movement of a simulated
pollutant carried across the network by
the winds.

*CAPTEX will make an important
contribution to the nation's investiga-
tion of acid rain. Specifically, it is a study
directed by *NOAA's Air Resources Labo-
ratory *(ARL) of how pollutants which
may contribute to acid rain are carried
far beyond the point of emission and are
dispersed by the winds.

"Do you know anything about the air
sampler that's out in the back yard?"
Donahue asked the New York teenager.

"Oh yes, I've seen it," came the reply.
"Swell. Now you're going to learn, by

telephone, how to make it do its thing."
In eastern Ohio, across Pennsylvania,

New York, New Jersey, Vermont, New
Hampshire, Massachusetts, Connecticut
and Rhode Island, *CAPTEX volunteers
—most of them National Weather Ser-

vice Cooperative Observers—were being
instructed by telephone to turn on the
lunch-box-sized sequential air samplers
desi^gned to give, en masse, a time-
history of the movement of a plume of
tracer gas.

At Dayton, Ohio, Ray Dickson of
*ERL's Air Resources Laboratory stood
ready to pour cans of the liquid *perfluo-
*rocarbon tracer into a trailer-mounted
release system, to be vaporized, accu-
rately measured, and released into the
atmosphere.

Elsewhere, scientists with the *Bat-
*telle Pacific Northwest Laboratory,
*Brookhaven National Laboratory, and
Canada's Atmospheric Environment
Service were alerted by the *ARL Opera-
tions Center in *Rockville, Md., to pre-
pare their seven aircraft for take-off on
air sampling f l ights across the tracer
plume that soon would drift northeast-
ward from Dayton.

The Operations Center earlier had
notified eight National Weather Service
sounding stations from Flint, Mich., to
Portland, Me., to begin taking upper-air

wind and temperature measurements
every 6 hours, rather than the usual
twice-daily soundings. Ten additional
upper-air measurement sites, set up
especially for *CAPTEX by *Battelle under
contract to the Electric Power Research
Institute, also had been alerted to begin
*6-hourly soundings.

After more than a year of planning
and preparation, *CAPTEX was about to
begin.

The Field Director, *ARL's Gilbert *J.
*Ferber, explained the goal: to gather
extensive data for use in evaluating the
accuracy of computer models used to
simulate the behavior of air pollutants,
and to provide insight into the mecha-
nisms involved in long-range transport
and dispersion. He pointed out that
*CAPTEX-'83 is a good example of
international cooperation, as well as
government and industry working to-
gether to pursue a common scientific
goal. In the United States, participants
included the National Weather Service,
the Department of Energy and asso-
ciated laborator ies (Envi ronmenta l
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an^d ̂ 5,000 feet at 6 ho^ur inter^vals. The actu^al path ta^ken by the trac^er ̂ ga^s, based on ̂ wi^nd soundin^g ^from a number of sites, is indicated b^y^
the striped area.

Measurements Laboratory, *Brookhaven
National Laboratory, Los Alamos
National Laboratory and *Battelle Pacific
Northwest Laboratory), the Environ-
mental Protection Agency,and the Elec-
tric Power Research Institute. In Can-
ada, the experiment was coordinated by
the Environment Canada, with partici-
pation by the Ministries of Environ-
ment of Ontario and Quebec and the
N^ational Aeronautical Establishment of
the Nationa^l Research Council.

It required years of development work
to put all the pieces in place to carry out
a long-range experiment as ambitious
as *CAPTEX. Planning started as early
as 1976 when *Ferber met with Dr.
James Lovelock, the English scientist
who conceived the *perfluorocarbon
tracer ultimately used, and built the
prototype samplers and analyzers for
*NOAA's Air Resources Laboratory.

Further development of the tracer
system took several years of coordinated

effort, with *Ferber working closely with
Lovelock, as well as Ray Dickson of
*ARL's Field Research Division in Idaho,
Dr. Russell *Dietz of the *Brookhaven
National Laboratory, and Phil *Krey and
Ray *Lagomarsino at the Department of
Energy's Environmental Measurements
Laboratory. With funding and moral
support provided by Dr. David *Ballan-
*tine, a program director at the Depart-
m^ent of Energy who, very early, recog-
nized the potential of the new tracer,
these scientists worked together to de-
velop and test the system ultimately
deployed in *CAPTEX.

^With the development of the tracer
system successfully completed, much
still remained to be done before *CAP-
*TEX could begin. Over 100 newly de-
signed sequential samplers had to be
manufactured. Sampling sites had to be
selected and volunteers enlisted to
operate the samplers. Where do you get
volunteers to staff some 80 sampling

stations, providing balanced coverage?
Answer: mostly from the Weather Ser-
vice's Cooperative Observer program,
but also from the Ohio State Highway
Patrol, the *Oberlin (Ohio) Fire Depart-
ment, the New Jersey Department of
Corrections, and elsewhere. Where do
you get more than 4,000 air samples
analyzed once you've collected them?
The Department of Energy's Environ-
mental Measurements Laboratory and
the *Brookhaven National Laboratory.
Questions, details, problems. And, over
time, answers and solutions.

Detailed meteorological information
would be necessary for two reasons: an
accurate forecast of favorable wind con-
ditions that would carry the tracer gas
over the sampler network was required
to determine when the tracer should be
released; and, since the tracer is not vis-
ible, detailed wind data were needed to
be able to estimate where the tracer
plume was at any given time, so as to
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Ro^ws of ̂ se^qu^entia^l a^ir ^sample^r^s^
^are ^in^s^pec^ted b^e^fore ^bein^g is^s^ued
for *CAPTEX da^ta-^gather^in^g^
operation^s.

direct aircraft to fly at the ri^ght time and
place to intercept the plume. Obtaining
this ^weather information called for
increasing the number of upper-air
soundings on test da^ys at National
^Weather Service sites, as well as sup-
plementing these with soundings by the
Electric Power Research Institute from
other sites.

These were among the countless
details necessary for what, at least on
the surface, appeared to be a simple con-
cept: release the tracer in known
amounts, collect air samples at various
locations as it drifts across the country,
and analyze the samples. What you
hope to end up with is knowledge of
how much tracer gas reached each sam-
pling point, what route the plume took,
and how long it took to get there. A
comparison with the computer model
results then would provide a good test of
the models' accuracy.

"The credibility of these computer
models and of environmental assess-
ments based on model simulations have
not been adequately verified," *Ferber
explained. Such verification has, until
recently, been hard to come by. Earlier
attempts to verify model calculations by
field experiments have been compli-
cated by the presence of multiple sources
of pollutants, imprecise knowledge of
the amount of pollutants being emitted
from the sources, chemical reactions
occurring in the atmosphere, and remov-
al of the pollutants from the atmos-
phere by natural processes.

The *perfluorocarbon, *perfluoromono-
*methylcyclohexane *(C^yF^^), was chosen
as a long-range atmospheric tracer to
avoid these drawbacks. It is inert, non-
depositing, and harmless. There is very
little of it presently in the atmosphere,
and it can be detected and measured at
extremely low concentrations, as low as
one part of tracer in a thousand trillion
parts of air.

The two tracer release sites, Dayton,
Ohio, and *Sudbury, Ontario, were chosen
because the locales are considered to be
significant pollutant sources affecting
air quality in the northeastern U.S. and
southeastern Canada. It also is suspected
that effluents from these sources may
contribute significantly to the acid rain
problem affecting many lakes in New

York, New England, and Canada.
On September 12, all the pieces were

in place and the routine of daily wind
flow forecasts was begun. Finally, the
big day came on Sunday, September 18.
At their command post in a *NOAA
building in *Rockville, *Ferber and his
colleagues, Jerome "Nick" *Heffter and
Roland *Draxler, checked the computer
linking them to the Na^tional Meteoro-
logical Center. Forecast winds were right
to carry a release from Dayton north-
eastward across the sampler network.
The forecasts for the next 2 days sug-
gested no significant events that would
skew the trajectory out of the network
or interfere with aircraft sampling. A
second computer set-up, linking them
with the upper-air sounding sites for
up-to-the-minute wind reports, was
operational. The sampling stations were
waiting. Ray Dickson was standing by
with the release mechanism in Ohio.

A series of phone calls kicked things
off; a pyramid of calls^, really. Calls to the
release site; calls to the sounding sites
and the airports; to the Canadian Oper-
ations Center in Toronto; calls to Jim
Donahue and his five counterparts at
other Weather Service offices to alert
their volunteers by telephone.

Seven times during late September
and October the scenario was repeated;
seven tracer gas releases, five from Day-
ton and two from *Sudbury. But the job

was only half finished with the final
release. The instruments with their
thousands of air samples had to be col-
lected and shipped to the laboratories
where they are now being analyzed and
will, it is hoped, support preliminary
findings of the wind data and results of
the first air sample analyses, which indi-
cate that the experiment was a success.

On all seven tracer releases the plume
travelled over the sampling network as
forecast, and all aircraft sampling mis-
sions also succeeded in detecting the
plume. The first few samples analyzed
from the surface network show that the
tracer plume from Dayton was readily
detectable as far away as Vermont, New
York and New Jersey.

The vast amount of data collected will
be compiled in a report and recorded on
magnetic tapes for use by *CAPTEX par-
ticipants, air pollution modelers, and
the atmospheric science community at
large, and is expected to be of use to
researchers for years to come.

According to *Ferber, *CAPTEX '83 is
viewed as a beginning, a forerunner o^f^
even more elaborate experiments to
come that will attempt to resolve the
key scientific questions involved in
long-range transport of pollutants in
general and the acid rain phenomenon
in particular. The *NOAA Air Resources
Laboratory will continue to play a key
role in these studies. *•
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The Changin^g Role
Of Fisheries Enforcement
Brian Gorman

*^~^^^f n spite of the seemingly ̂ endless
bounty of the sea there has always
been a need for government to

*.^^^L set up some kind of le^gal provi-
sions for assuring that the f ru i t s of that
bounty, because it is in fact not endless,
are protected for future generations. As
far back as the thirteenth century Eng-
land passed laws, in response to pres-
sures from wealth^y landowners, to pro-
tect salmon. In the United States
throughout the eighteenth and nine-
teenth centuries the various New Eng-
land states wrote laws setting ^quotas,
seasons and restrictions on fishing gear
to protect such species as mackerel, oys-
ters, herring and clams.

And it is well they did. Samuel John-
son would probably not have had any
reason to make his famous and idyllic
journey to Scotland to catch salmon had
it not been for the foresight of the Eng-
lish Crown 5 centuries before. And the
cod and flounder and oysters that are
still landed in large and valuable num-
bers off our East Coast may well have
gone the way of the carrier pigeon if the

states had shirked their responsibilities
to protect the common property of their
citizenry.

Yet, as Dr. Johnson himself observed,
even the most enlightened law is mere
good intention without a conscientious
policeman to enforce it. The^- same can
certainly be said about the system of
treaties, laws and regulations that the
Federal government has established
over the past 20 years or so to ensure
the equitable and long-term manage-
ment of the fish and shellfish off our
coasts.

*NOAA's National Marine Fisheries
Service is charged not only with the dif-
ficult task of managing America's fishery
resources out to 200 miles, encompass-
ing over 3.2 million square nautical
miles, but with enforcing the legal
framework put in place to make sure the
management system it has established
will work.

The job is not always easy.
Until fairly recently regulation of

America's fisheries was either the
responsibility of the states, whose juris-

E^f^fect^i^ve ^en^for^ce^ment of f^i^sh^in^g^
^re^gul^at^ion^s m^ay take 2 day^s of
cra^wlin^g ab^out in the ^fr^ee^zing
hold of a large fore^i^gn proce^s^sing
^ve^ssel. *^N^M^FS a^g^e^nts patro^l in
Coa^st^-^G^ua^r^d ̂ ves^s^e^ls hundreds of
thou^sa^nds of ^s^quare mile^s o^f

diction extended out to ̂ 3 miles, or of the
Federal government, whose responsi-
bil i ty went from 3 to 12 miles off our
coasts and whose interest was aimed
largely at foreign fishermen.

In the summer of 1964 foreign fish-
ing vessels first began to appear off the
Atlantic coast of the United States. But
they were present in relatively low
numbers and their threat to the resource
was not fully understood. Th^at year, for
example, the Soviet Union sent about
100 fishing boats to the northwest
Atlantic, although only about 20 to 30
vessels were on the fishing grounds at
any one time. By 1962, however, they
had returned in much larger numbers:
900 to 1,000 vessels of every description.

Nor was the North Atlantic the only



^An ̂ al^te^rn^ati^v^e to *at-sea board-
^in^g^s i^s ae^rial ^sur^veillance.
^Trained obser^ver^s ^often ar^e ^able
to e^stimate fi^shin^g ̂ ve^s^sel catches
from over^fli^g^hts. ^Agents have
found, ho^wever, that s^potting
from a helicopter i^s ̂ no ̂ substitute
for *on-board observations.

fishin^g ground enticing foreign fleets to
the United States. By 1963 foreign fish-
ing expanded to the Gulf of Alaska with
fleets fishing along the Bering Sea, the
Aleutian Islands and as far south as
Oregon.

In spite of these gro^wing numbers,
and the increasing threat of an uncon-
trolled group of harvesters, there was
no domestic legislation to control for-
eign fishing off the U.S. coast until 1964
and the passage of the Territorial
^Waters Act, prohibiting foreign fishing
within 3 miles of the coast. In 1966 this
prohibition was extended to 12 miles
with the passage of the *Bartlett Act. In
concert with these laws was a some-
times Byzantine system of treaties and
internat ional agreements with the
United States—some 23 in all—to help
protect and conserve fish stocks.

Perhaps the best known of these trea-
ties was the International Commission
for the Northwest Atlantic Fisheries,
*ICNAF for short, which established
quotas for its member nations, includ-
ing the U.S., over fish stocks in the
northwest Atlantic.

"Our work really began in earnest
during this period," remembers Charlie
Fuss, Special *Agent-in-Charge for the
Southeast Region in St. Petersburg, Fla.
"^We had to provide information to the
State Department to help in their nego-
tiation of *bi-lateral fishery treaties: how
many boats were out there, what nations
they represented, what they were catch-
ing."

Still, enforcement, in the strict sense
of the word, played a minimal role.
Except for clear violations of the 12-
mile zone, *NMFS agents and their Coast
Guard colleagues had no way to directly
inspect vessels unless they were invited
aboard.

Nevertheless,by the *mid-70's, Fisher-
ies agents, principally through arrange-
ments written into *ICNAF agreements,
continued to board foreign vessels and,
in some cases, to make vessel seizures.

"Between about 1974 and 1977, we
seized about ten foreign fishing boats,"

recalls Charles *Kuelen, a special agent
in the Northeast Center at Gloucester,
Mass. "And we were an Equal Oppor-
tunity Enforcement Office, boarding
vessels from the *U.S.S.R., Poland,Japan,
Italy, even Cuba in one case."

However, these so-called courtesy
boardings frequently didn't yield as
much as the agents would have hoped
because the skipper of a foreign boat
that was grossly violating a treaty agree-
ment was hardly going to extend his
definition of courtesy to include a self-
incriminating boarding by *NMFS agents.

An alternative to *at-sea boardings
was aerial surveillance. "We did an
awful lot of flying in those days," accord-
ing to Fuss. "We spent long hours photo-
graphing boats, trying to iden t i fy
them, cataloguing them and guessing at
how much fish they were taking."

In fact Fuss's flying, while it was to a
large degree genuine surveillance of leg-
itimate fishing vessels, also yielded in-
valuable information for the U.S. intel-
ligence community. "We were as much
*spys as enforcement agents in the '60s,
passing on information about 'fishing
boats' that were not fishing for anything
you could cook for dinner," says Fuss.

The story was much the same in the
rest of the country. "Our problem in the
Pacific Northwest wasn't enforcement,"
according to Wayne Lewis, Special
*Agent-in-Charge for the Northwest in
Seattle, "it was simply finding out what
was going on. We just didn't have any
way of getting accurate information
about [foreign] catches. As a result we
had to estimate catches from overflights

and from direct observation from Coast
Guard cutters."

In the south west,enforce ment usually
took the guise of treaty surveillance too.
"For a number of years our job was to
regulate American tuna fleets under the
Inter-American Tropical Tuna Commis-
sion," recalls Gary *Gailbreath, a 12-year
veteran of enforcement work and Spe-
cial *Agent-in-Charge for the Southwest
Region. Although with the tuna fleet,
treaty enforcement became in large part
domestic fishery enforcement because
by 1970, when tuna regulations under
*IATTC took their basic form, over 90
percent of the world's *yellowfin tuna
capacity was in U.S. hands.

"We had about 60 large purse seiners
*thatsummer (1970),and *thatsoongrew
to about 100 *superseiners," according to
*Gailbreath.

In the 1970s, however, an important
change took place, initial^ly with the pas-
sage of two important pieces of Federal
legislation, the Marine Mammal Protec-
tion Act in 1972 and the Endangered
Species Act a year later.

"For the first time," Fuss recalls, "we
had a law to enforce and we had to learn
to be policemen instead of *spys."
Enforcement of these two laws, aimed
at protecting such species as whales,
porpoises, and sea turtles, had a dramatic
effect on the methods *NMFS enforce-
ment agents had to use. For one thing,
these Enforcement Divisions began for
the first time to get into investigative
work. "We'd get reports from ordinary
citizens that so-and-so had been seen
catching porpoises in the Gulf of *Mex-
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*ico," according to Fuss. And En^force-
ment was ready to respond.

Fuss, and his staf^f, which had doubled
from its original 30 and would grow to
about 100 field agents over the next
several years, began examining bank
records, looking into bogus companies
and in general doing the kind of thor-
ough, *unromantic, *^«^o^/-made-for-TV
work that underpins any good criminal
case. Enforcement agents discovered
that there was a brisk trade in contra-
band porpoises taken off Florida, Texas,
and Mississippi that was supplying
aquariums around the world. The *NMFS
Southeast Region, in fact, had the f i r s t
cr iminal convictions under the Marine
Mammal Protection and Endangered
Species acts.

In the northeast, intercepting smug-
glers trying to bring contraband whale
products like scrimshaw into the coun-
try began to occupy an increas ing
amount of time for agents. And in the
southwest agents began to carry out
enforcement provisions regulating the
accidental capture of porpoises, which
school with tuna and are frequently
caught in the nets and drown. Soon that
responsibility extended to putting ob-
servers aboard tuna boats to collect data
on porpoise mortality.

But certainly the most important leg-
islation as far as the work of the Fishery
Service's Enforcement Division is con-
cerned was passed in 1976: the Fishery
Conservation and Management Act.
Under this far-reaching Federal law,
viewed in i t ia l ly by many U.S. fishermen
as a kind of *deu^s ex m^achin^a that would
drive out the foreigners and leave *boun-

A fi^sher^y ̂ a^gen^t ta^kes ̂ a clos^e look
at the catch of a forei^gn fishin^g^
^vessel. Before the 19^76 ^F^isher^y^
Co^nser^vation and Mana^gement
Act a^gents co^ul^d boa^rd ships for
inspect^ion onl^y by in^vitation ^in
many cases.

*tiful harvests for Americans, for the
first time two crucial management
schemes came into play. First, foreign-
ers would be allowed to f ish wi thin 200
miles of the U.S. coast only by permit
and only for the excess f ish stocks that
the domestic fishermen could not har-
vest, and second, a system of enforceable
management plans for domestic fisher-
ies—directly affecting tens of thousands
of U.S. fishermen—would be drawn up
by eight geographically regionalized
fishery councils.

Goodbye *deus e^x m^achina^, hello
Enforcement Division.

"The *FCMA changed everything,"
according to Lewis. "We had already
been involved in domestic enforcement
even before the *FCMA in response to a
federal court order known as the *Boldt
decision." That decision,by Federal Cir-
cuit Court judge George *Boldt, set a
precedent by allowing the Federal gov-
ernment to manage a state fishery, in
this case to ensure that long-standing—
and equally long-i^gnored—Indian sal-
mon treaty rights were honored. But
because enforcement agents were deal-
ing not with a set of federal regulations
that had the force of law but with a court
order their job was made more diff icult.
A violation of the order was legally
speaking contempt of court, but the

catch was that violators had to be
informed in person that they had com-
mitted a violation and could be cited for
contempt only if they repeated their
actions.

"Before the whole process was over
there were six more court orders, each
of which required our agents to serve
notice,' on offending fishermen," says
Lewis. "We spent a lot of time running
around serving notices on fishermen.
Two hundred and sixty fishermen were
charged with contempt of court and 25^4^
were convicted.

"There were lots of hard feelings
about salmon f ishing in the North-
west," according to Lewis. It also pointed
up one of the aspects of fisheries enforce-
ment that agents have come to expect,
although perhaps not ful ly understand:
the nature of fisheries violations, and
even if the violations will occur, is a
function of not just a fishery itself but of
the social attitudes of fishermen.

Listen to Gary *Gailbreath on the sub-
ject. "Tuna fishermen respected our
[porpoise] observer program. They have
learned that the techniques we've recom-
mended over the years to reduce por-
poise mortality are helpful to them as
well as to us. In fact, we've been spoiled
by the tuna fleet. You've got a large
bunch of fishermen who own ̂ $10 mil-
lion boats and they're patriotic Ameri-
cans. Oh, sure, a guy might shout at you
a bit, but the next thing you know he's
invit ing you to dinner."

Things aren't quite the same in the
rest of the country. When the *FCMA
went into effect in 1977 Oregon and
Washington went to the Pacific Fishery
Management Council to ask for help in
managing ocean fishing, primarily sal-
mon. What emerged was a set of emer-
gency regulations that are part of the
salmon management plan.

"These salmon *regs were met with
open defiance," says Lewis. "The f irst
day they went into effect, we had about
200 fishermen who openly flaunted
them. It was like the Old West." One
result of this attitude, at least in the
northwest, is that agents lead more
exciting lives.

In early 1981 evidence began to ac-
cumulate that some Indians, who had
certain subsistence and ceremonial
rights to Columbia River salmon, were
taking far more fish than could be
accounted for through these legal uses.
*NMFS biologists estimated that about
50,000 salmon had "disappeared" on the
Columbia.

"We knew something was wrong
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when our agents began finding large
numbers of nets in the rivers," recalls
Lewis. An investigation began—later
known as Sam Scam—that was to prove
to be the big^gest bust *NMFS agents had
ever been involved with. Although
Lewis and his staff knew the salmon
were being taken, they didn't know by
whom and of course they needed to doc-
ument the number of fish being illegally
harvested.

Let ̂ Wayne Lewis pick up the story. "I
sent an agent, Rich *Severtson^, to the
Columbia River to pose as a buyer. He
came back and told me he'd found a
seller but that we needed to come up
with ̂ $^500 to close the deal." Undaunted,
Lewis got the money from his office's
imprest fund and *Severtson made the
purchase. "We then sold the fish for
$600," says Lewis. "So we had $100 to
work with."

Before the scam was over about 9
months later, agents had purchased
106,000 pounds of illegally caught sal-
mon, in one instance paying $40,000 for
a purchase, had "wired" *Severtson's
assistant Penny Fields with a hidden
tape recorder to document some of the
evidence, and had brought to trial in
Federal court about 80 fishermen.

Has the enforcement work made a
difference? Lewis, a former Oregon
state policeman, is philosophical. "We
hope actions like this, with so many
convictions, will chan^ge people's atti-
tudes, but honestly it's been slow so far."

A highly regulated and valuable group
of fisheries has created a similar situa-
tion in the northeast, according to Char-
lie *Kuelen. Catches of the giant Atlantic
*bluefin tuna, for example, are governed
by a quota system during the season that
typically limits fishermen to one or two
tunas a week as part of an international
agreement.

"Trouble is," explains *Kuelen, "one
of those fish can weigh 500 pounds. And

with prices at around three dollars a
pound, trying to sneak in two or three
illegal tunas can mean very big bucks. A
guy can pay off next year's mortgage
with a few days' work. If he doesn't get
caught."

The New England *groundfish fishery
on Georges Bank, the world's most val-
uable fishing grounds, also brings with it
its own problems, again because the
fish, in this case *yellowtail flounder, cod
and haddock, are worth so much. The
New England Regional Council's origi-
nal fishery management plan, which
called for trip limits, has been changed.
It now imposes gear restrictions limit-
ing the minimum fish net mesh size and
declares fish spawning grounds off
limits.

"That means we've got to do a lot of
our enforcement work at sea," according
to *Kuelen. "I mean, are those fishermen
out there dragging pantyhose or are
they using the right mesh size.? The
only way to tell is to go out and look."
And th^at means weeks away from home
under physically exhausting conditions.

For sheer hard work, however, noth-
ing compares to the responsibilities of
the *NMFS enforcement agents in Alaska.

With a 34,000-mile shoreline, Alaska
has close to half of the area under the
jurisdiction of the *FCM A. And with few
good roads and with ports located hun-
dreds of miles apart, 6-year veteran
Dave *Flannagan, Deputy Special *Agent-
*in-Charge, and his 12 colleagues have
their work cut out for them.

"The scale of things here is s^o differ-
ent from what's in the Lower Forty-
eight," he says. Enforcing foreign fisher-
ies, for example, means patrolling in
Coast Guard vessels hundreds of thou-
sands of square miles of ocean, scattered
with perhaps 200 to 300 vessels. Agents
may spend 3 to 4 weeks at sea three
times a year. "We've got a lot of ocean,"
*Flannagan adds, matter of *factly.

Added to the imposing scale of the
ocean itself is the scale of the foreign
processing vessels. They're big. So big,
in fact, that a boarding to make sure that
a vessel's log books agree with what's in
the hold can take 2 days—2 days of crawl-
ing around inside a sub-zero, cavernous
hold, filled from deck to overhead with
hundreds of tons of boxed, frozen fish
products.

"And don't forget the weather: it's
miserable," *Flannagan volunteers.

Ironically, scale has made enforce-
ment in Alaska a little easier in the
domestic fishery. Like the tuna seiners
Gary *Gailbreath mentioned, Alaska's
fishing vessels tend to be big and expen-
sive. And for the most part, according to
*Flannagan, their owners look upon fish-
ery regulation as part of the fact of doing
business.

"An independent fisherman, like
those in New England, has less to lose if
he tries to break the law," *Flannagan
claims. "These guys [in Alaska] own
multi-million-dollar businesses, and for
the most part they're not about to risk
them trying to skirt the law."

Problems in the southeast are a little
different, but just as serious. "We hope
to create a deterrence by what we do,"
says Charlie Fuss. "And most law-abiding
fishermen—and they're in the majority
—view us in a favorable light." The
problem for the 16 agents in the south-
east, however, is frequently not illegal
fish but illegal drugs. "Lately, drug traf-
ficking has made our job a bit more
hazardous," Fuss admits, "because we're
on the first line of the narcotics war. But
I wouldn't be in this business if I didn't
think it was doing some good."

Charlie *Kuelen in New England,
which is beginning to get its own share
of drug trafficking, echoes similar sen-
timents: "If breaking the fisheries laws
is worth a buck, somebody's going to try
to do it. That's why we're here." *•

Fo^reign f^i^s^hing ̂ ve^ss^e^l^s such ^as thes^e ^tr^awlers come under clo^s^e scrut^iny o^f *NMFS enforcement agents ^who are char^ge^d ^with o^ver^seeing
acti^vitie^s ^within the 200^-mile con^ser^vation ̂ zon^e—over 3.2 million s^quare nautica^l mile^s.
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New Radar Speeds
Vital Warnings

Don *Witten

*teadily, the 30-foot diameter
radar dish rotated, sweeping
the Oklahoma prairie with a
narro^w pencil beam o^f radio

fre^quency pulses. The pulses, measurin^g^
10 centimeters (4 inches) in wave length,
^penetrated a large thunderstorm some
50 miles to ̂ the southwest. Some of the
energy was reflected by raindrops in the
storm back to the radar antenna.

Inside the control room of the exper-
imental *Doppler weather radar at
*NOAA's National Severe Storms Labo-
ratory *(NSSL) in Norman, *Okla., the
storm showed up as a color-coded mass
on the radar's television screen.

Examining the monitor, *NOAA re-
searcher's ̂ E^t^on Burgess and Ken *^Wilk
saw the closely spaced red and green
areas near the edge of the storm. The
bright green area identified wind-driver,
raindrops moving rapidly towards the
radar. The adjacent red area revealed
rain moving away from the radar.

The telltale sign was obvious to the
two researchers: rain was spiralling ina
tight vortex of wind that in minutes
would become a tornado.

Speaking quickly into the telephone,
*Wilk briefed Lead Forecaster Joe Ken-
dall at the Oklahoma City Forecast
Office of the National ^Weather Service,
just 20 miles away.

Kendall already had reco^gnized the
classic signs of a severe storm so com-
mon in the Oklahoma springtime. But

the monitor of his 1957-vintage radar
revealed no "hook-echo," the rare sign
of a forming tornado. This distinctive
hook-shape is produced sometimes by
conventional radar signals reflected
from swirling raindrops inside a storm.

Within minutes, however, Kendall
issued a tornado warning. It was to be
the first of 13 warnings issued that
evening of May 11, 1982—all with an
average lead time of 29 minutes. Each
was based on the forecaster's skill and
experience, plus the added information
from the test *Doppler weather radar at
nearby Norman.

Such advance tornado warnings,
coupled with low false-alarm rates, will
be possible on a routine basis once we
make operational *Doppler weather rad-
ars available to our forecasters," said
Dr. Richard *E. *Hallgren, Director of
National Weather Service.

"Years of research and operational
experience with experimental *Doppler
radars at *NSSLand a few other locations
have set the stage for the development
of a new, and sorely needed national
*Doppler weather radar network," *Hall-
*gren added.

The first operational units of a new
*Doppler weather radar are scheduled
for installation in 1988. A national
network of 160 new weather radars,
many of them *Doppler units, is planned
^(or 19^92.

This ambitious effort is called *NEX-

*RAD, the Next Generation Radar pro-
gram. It is a joint undertaking by the
Departments of Commerce, Defense
and Transportation to replace the
Nation's weather radars. Most of these
units are based on the vacuum tube
technology of the mid-1950's.

Organizations within these Depart-
ments— the National Weather Service,
the Air Weather Service^, the Naval
Oceanography Command, and the Fed-
eral Aviation Administration—provide
the severe weather warnings for the
American public, military installations
and areas of operation, and the civil air-
ports and airways. All use weather
radars which, for the most part, are
becoming more unreliable and difficult
to maintain with use and age.

The Department of Commerce now
has two U.S., high-technology firms
under competitive contract to develop
and verify the design of the new *Doppler
weather radar. One of these firms will
be selected to produce about ten *Doppler
units for early field evaluation and for
full-scale production by 1988.

According to Tony Durham, the
*NEXRAD Program manager, "joint
use of the new radars by the three organ-
izations will minimize the total number
of units needed to provide coverage for
this country. The 160 units planned
under the *NEXRAD program also will
include 15 radars necessary for use at
military installations overseas."

There are now about 230 conven-
tional weather radars deployed across
the United States. Some 80 of these
form in a national network to provide
coverage in most of the conterminous
states for warnings of severe thunder-
storms, tornadoes, significant rain and
snowfall, and hurricanes. Another 150
local warning radars supplement the
national network in areas of high storm
risk or where national network cover-
age is inadequate.

Like conventional weather radar,
*NEXRAD's *Doppler radar sends out
repeated radio pulses and monitors their
echoes from approaching storms as a
way of measuring the storm's intensity
and distance. By means of the *Doppler
principle, this new weather radar also
will measure the shift in frequency of its

Tones in ̂ a color radar di^spl^a^y^
^(^sho^wn here in bl^ack and ^white^)^
help the operator determine the
int^en^sit^y of the storm under
obs^er^vat^ion.
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signals reflected from raindrops. ^With
this information, the direction of the
storm's wind-^drawn rain and, hence, the
wind field can be detected to provide
strong clues or signatures of developing
tornadoes and other severe weather
phenomenon.

Here's how the *Doppler shift of rain-
reflected radio signals occurs: Radio
signals reflected from raindrops mov-
ing towards the radar are compressed
due to the added effect of the forward
movement of the rain. Conversely, radio
signals reflected from raindrops carried
by the wind away from the radar are
stretched out. Compressed signals shift
to a higher frequency whereas those
stretched out shift to a lower frequency.

The most common example of the
*Doppler principle, named after the 17 *th
century physicist Johann Christian
*Doppler, is the pedestrian's observation
of an automobile horn blast that rises in
pitch as the vehicle approaches and
drops as it passes.

The new *Doppler weather radars
being developed under the *NEXRAD
program are total, computer-aided sys-
tems. They will process and display the
reflected radar signals, including the
*Dopplerdata^.into meaningful informa-
tion. This will allow the forecaster to
identify the type of storm, project where
it is moving, detect early signs of torna-
does, and identify the expected amounts
of rainfall.

Computer programs will be incorpo-
rated in the *NEXRAD *Doppler radar
systems to estimate the amount of rain
falling in severe storms and match that
with the shape or capacity of local water-
sheds. This capability will allow meteor-
ologists and *hydrologists using the new
*Doppler radars to improve their fore-
casting of flash floods^, which claim an
average of 200 American lives annually.

The *N^EXRAD *Doppler weather
radar wil^l transmit signals at the 10 cen-
timeter ^wave length, the frequency
judged best for use in a general purpose

weather radar network. At this fre-
quency, signals focused in a pencil like
beam by a 24-foot diameter dish antenna
can penetrate nearby storms to spot
those further away out to 100 miles.

'Ten centimeter radar signals are
attenuated 16 times less than those at
half the wave length by atmospheric
constituents such as water droplets,
dust, and flocks of birds and insects,"
said Dr. Joe Friday, Deputy Director of
the National ̂ Weather Service.

Although the limitations of shorter
wave length signals have been known
for some time, they were demonstrated
tragically in 1976 by the crash of a com-
mercial aircraft near Atlanta, *Ga. A
short wave length radar in the cockpit
indicated that one area in a line of thun-
derstorms ahead of the plane was thin.
The pilots flew into that area to avoid
the storm.

"It turned out that the rada^r had
detected only the leading edge of an
intense thunderstorm laden with rain.
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Be^lo^w, ^the "hook" echo ̂ a^s^soc^i^ated ̂ w^i^th tornado ^form^a-
tion as seen ̂ on ̂ a con^ventional r^ad^ar screen. At ri^ght and
be^lo^w, meteorologists stud^y swirling wind pat^terns pro-
^du^c^ed ̂ with the new *Doppler radar.

^ч
Although the plane made it through the
storm, water stalled its eng^ines. Over 70
p^eople were killed in the crash," Friday
recalled.

He added that the storm penetrating
capabilities of the 10 centimeter weather
rada r permit the use o^f only a quarter of
the number of 5 centimeter units that
^would be required to cover the U.S.

*NSSL began using a 10 centimeter
wave length *Doppler weather radar to
study wind fields wi th in severe storms
as early as 1971. Since then, the exist-
ence of two useful severe storm features
with characteristic signature patterns
have become apparent.

The f i rs t is that of a *mesocyclone—a
vertical column of rising, rotating air
that measures 6 to 12 miles across. This
signature is seen f i rs t in the mid-part of
the storm and descends to the cloud base

as a tornado forms. Generally, it is in the
region of the *mesocyclone that a severe
storm contains the largest hail, strong-
est winds, and tornadoes.

The second pattern, the tornado vor-
tex signature, is produced by the
tornado itself. This is the location of
rapidly changing wind speeds contained
in a region much smaller than the par-
ent *mesocyclone of which it is a part.
Although detectable at relatively short
range, this signature has the greatest
ut i l i ty for identifying a tornado's loca-
tion within half a mile.

By 1^977, the civilian and military
users of weather radar pooled their tal-
ents *toconduct the f i rs t ope rational test
of a 10 centimeter wave length *Doppler
weather radar at *NSSL. Called the Joint
*Doppler Ope rational Project *(J DOP), it
had the added mission of outlining spec-

Abo^v^e, ^Tony ^Durham, *NEX-
*RAD program manager (right),
a^nd his deput^y, Sa^m ^Williamson
stand beneath the tower an^d^
*radome o^f a ^N^WS ra^d^ar.

*ificationsof a new gene ration of weather
radar for national network use. *JDOP
participants included *NOAA's National
^Weather Service and Environmental
Research Laboratories; the Air Force's
Air Weather Service and its Geophysics
Laboratory; and the Federal Aviation
Administr^ation.

Be^ginning with the 1977 severe
weather season, the *JDOP conducted 3
years of intensive operational research
with *NSSL's experimental *Doppler
weather radar. During this effort, the
*JDOP meteorologists detected 70 per-
cent of the tornadoes which occurred
w i t h i n range of its radar. The unde-
tected twisters were the weaker and
short-lived tornadoes which pose a lesser
threat to public safety.

As part of *theirevaluation, the *JDOP
meteorologists prepared severe *thun-
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*derstorms and tornado advisories based
on the *Doppler weather radar observa-
tions. These were compared to the pub-
lic warnings issued for the same storms
b^y the National ^Weather Service Fore-
cast Office at Oklahoma City, which
bases many of its warnin^gs on public
reports of tornado activity near or on
the ground. A cadre of dedicated volun-
teer tornado spotters provide most of
these reports.

"Lead time for the tornado advisories
prepared with the *Doppler information
was 20 minutes on the average, com-
pared with just over 2 minutes for the
public warnings," said Dr. Edwin
*Kessler, *NSSL director.

"In addition^, the Critical Success Index
for the test advisories was nearly twice
as high as the public warnings. This
index gives credit for a high probability
of tornado detection and low false alarm
rates," added *Kessler.

During the *JDOP tests, aircraft flew
through ^the Oklahoma thunderstorms
being monitored by the *Doppler unit to
make d^irect measurements for compari-
son. It was determined that *Doppler
weather radar can detect dangerous
gust-fronts, wind shear, and *in-storm

turbulence. Consequently, *NOAA re-
searchers are confident that *Doppler
weather radars also can be used as a
warning tool for aircraft.

Dr. Friday recalls one significant event
during the *JDOP which convinced the
Department of Defense that it should
be involved in the *NEXRAD program.
As an Air Force officer, then, he briefed
Secretary of Defense Brown on the fol-
lowing incident:

On May 2,1979,a *JDOP advisory was
made available to Vance Air Force Base
in Enid, *Okla. It provided 2 hours'
advanced notice that a severe storm
with a *mesocyclone was headed in the
direction of the military installation.
Based on this advisory, 52 *T-38 training
aircraft were moved inside hangers. As
the storm passed, it spawned tornadoes
on either side on the base and deposited
large hail across the Air Force facility.

"Prevention of damage to the air-
craft, valued at about ^$3 million each,
saved nearly enough money to pay for
*DOD's participation in the *NEXRAD
program," Friday said.

^Radar—R^a^d^io ̂ Detection and ̂ Rang-
ing—dates back to the 1886 work of
Heinrich Hertz, who first observed re-

flections of radio signals from solid
objects.

The first practical radar was devel-
oped in the early *1930's by Sir Watson-
^Watt of Great Britain and used to direct
aircraft during World War II.

Although *Doppler data were present
in the first radars, it was considered a
nuisance. One of the challenges during
the second World War, Dr. Friday
remembers, was to eliminate this ex-
traneous "weather noise" from the mil-
itary radars.

By 1947, the U.S. Weather Bureau
(now called the National Weather Ser-
vice) recognized the value of radar for
storm monitoring and began using con-
verted military radars. The Weather
Bureau's first radar designed specifically
for weather monitoring was procured in
19^57. Most of the weather radars in use
today are of this vintage^, although a
limited number of today's weather ra-
dars were built in 1974, based on an
improved design.

"It is ironic that the weather radar
intended for use in the 21st century is
based on the *Doppler weather noise
designed out of the very first radars
developed," Friday said. *•
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Directions
Toward Improved *NOAA Science and Service
"^We're doin^g a lot, but could we be
doing more?" was, in effect, what *NOAA
Admi^nistrator John V. Byrne asked a
day-long users' conference at the West-
ern Regional Center in October. (See
story beginning on page 28.)

"I attach a great deal of importance to
*NOAA's outreach efforts, such as this.*.*.*
For it is only with the active participa-
tion and guidance by the private sector
that we in the Federal sector can dis-
charge our duties effectively and respon-
sibly."

As Dr. Byrne introduced each of three
panels during the day—summarizing
*NOAA'scurrentand planned activities—
a compendium of science and service
took shape, pointing out *NOAA's major
directions toward our oceanic future.

Here are excerpts from Dr. Byrne's
remarks.

First Panel: Safe, Efficient Marine
Navi^g^ation

We are th ink ing of some major
improvements both in the technical and
management aspects of harbor opera-
tions, aimed at making ports much
more efficient places. This is our Project
PORTS. (See *^NOAA ̂ M^a^gazine,^S^um^m^e^r^
1983, p. 19.)

We are taking the f i rs t steps, starting
with real-time telemetry of tides in the
Columbia River this year.

We and the Navy are testing a rela-
tively new instrument now available
from a number of manufacturers, the
Acoustic *Doppler Current Profiler. This
device is capable of profiling subsurface
ocean currents to depths of 200 meters.
Because it allows continuous profiling
without interfering with ship opera-
tions, it would app^ear to be valuable
both for improving current surveys in
areas of high t raff ic or strong currents
where more conventional systems are
unsuitable, and for *ship-of-opportunity
upper ocean velocity profiles.

Automation is helping improve our
weather services, with a next generation
radar using *Doppler techniques and

display systems combining satellite and
radar imagery with conventional data.
Forecasts of winds, waves, and ocean
thermal structure will use the Navy's
Spectral Ocean Wave Model.

Our tsunami warning centers in
Alaska and Hawaii are automating their
data routines for fas^ter response to
earthquakes, and to obtain greater lead
time for warnings.

We are working with the shipping
industry to introduce what we call Ship-
board Environmental Data Acquisition
System that sends ship reports via our
*geostationery satellites, rather than con-
ventional radio relays.

The Coast Guard is replacing its
manned lightships with large buoys,
and we are outfitting them with auto-
mated systems that report via satellite.
^Low cost buoys are also being developed
for *nearshore development.

An experimental radar is able to track
chan^ges in ocean wave height in a storm
1,600 kilometers away. A single such
radar with two antenna systems in Ten-
nessee, for example, could monitor and
track most of the hurricanes that threat-
en the eastern seaboard.

Bering Sea ice studies have resulted in
development of a mo^del for forecasting
movements in the edge of the ice pack.
There is now for the first time, a 3-day
ice forecast three times a week; once a
week there is an experimental 6-day
forecast.

We are midway in a study of super-
structure icing, a dangerous *phenome
non faced by fishing vessels in the cold
Alaskan waters. The amount of free^zing
depends not only on wind speeds and air
temperature, but also on the tempera-
ture differential between air and sea. A
guidance card for mariners has been
devised that, like a wind chill factor,
shows zones of superstructure icing. We
are using expendable ice station plat-
forms that report wind, current, air and
sea tempera ture, floe rotation, and posi-
tion through our GOES satellites. They
are invaluable because the cost of ships
and helicopters for deployment to ob tain
this information over a long term is
prohibitive.

Both our satellite field station in
Redwood City, Calif., and the Seattle

Dr. B^yrne in Seattle

weather service unit produce sea surface
temperature analyses, used to produce
charts of océanographie *upwelling
"fronts" for fishermen and others. Such
fish as *albacore tuna and salmon are
frequently found along these fronts.

The United States, Canada, France,
the *U.S.S.R., the United Kingdom,
Sweden, and Norway have joined in
deploying a satellite search and rescue
system for downed aircraft and ships in
remote regions. (See *^NOAA Magazine,
Summer 1983, pp. 14-17.)

Second Panel: Data Availability and
^Dissemination

Seattle's new Ocean Service Center is
our first. If it works as we think it will, it
should be the prototype for others.

Let me tick off the kinds of informa-
tion services and products the center
offers—

• atmospheric and océanographie
warnings, forecasts, and analyses;

• nautical charts, tide tables, current
information, and the like;

• marine environmental quality in-
formation;

• up-to-date assessments of fisheries
stocks;
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• fish marketing statistics^;
• marine advisory services;
• information on marine mammals;
• status reports on ̂ special marine

issues such as port development, ocean
outfalls, and Re^gional Fishery Manage-
ment Plans;

• information on major natural
events such as El Nino;

• information on major man-made
events such as *oilspills;

• access to *non-NOAA marine data
base, products and services.

The real-time atmospheric and océan-
ographie forecasts and warnings are
provided on a *24-hour-a-day basis by the
Center^'s environmental forecasting unit,
made up of staff from the National
Weather Service and the National Ocean
Service.

The operational unit within the Ocean
Service Center also will conduct research
on the use of such tools as harbor bar
forecasts, spill trajectory models, and
pollutant transport models.

An information unit provides the
many other kinds of material of a non-
operational nature that I have men-
tioned. It is staffed from the weather
and ocean services, the National Envir-
onmental Satellite, Data, and Informa-
tion Service, National Marine Fisheries
Service, *NOAA Corps, and Office of
Oceanic and Atmospheric Research.

It also is responsible for maintaining
information lin^ks with the other *NOAA
data sources, such as the National Cli-
matic Data Center and National Océano-
graphie Data Center.

A third group within the center is the
user outreach unit, which is responsible
for improving dissemination of our
products and services, and developing
better two-way communication with
users or potential users. It will develop
user conferences, seminars, and forums
to address such issues as the quality and
usefulness of *NOAA products and ser-
vices. It will organize seminars and
briefings on special events such as El
Nino, where there is sufficient interest
and demonstrated need.

I'd like to mention a few other prod-
ucts you use.

The Geophysical Data Center has a
wide variety of seismic and gravity data,
coastal margin bathymétrie data, solar-

terrestrial data such as observations of
the ionosphere and *magnetosphere,
*glaciology data, and material on snow
and ice cover.

Another center includes among its
activities making economic assessments
of climate anomalies such as the recent
severe winters. Climate variations are
estimated to affect up to seven percent
of the gross national product, and data-
based assessments can provide enor-
mous economic benefits to planners.

The Center develops quantitative
assessments of climate's effects on pub-
lic health and safety, and key industrial
sectors of the U.S. economy. Jointly with
the Department of Agriculture and
NASA, it integrates satellite imagery
procedures into climate assessments of
major crops, permitting measurement
of the effects of weather and technology
improvements.

A National Environmental Data Re-
ferral Service is under development to
provide convenient, economical, and
efficient public access to widely scat-
tered environmental data.

Third Panel: Environmental Studies
and Services

An important *NOAA function pro-
vides the best possible scientific studies,
comments, and unbiased opinion on
which environmental management deci-
sions can be based.

Physical *oceanographers, marine biol-
ogists, analytical chemists, engineers,
meteorologists, and many other disci-
plines are on our research teams; they
are accustomed to working together in
interdisciplinary projects to solve com-
ple^x environmental puzzles.

The proposals of the Northern Tier
Pipeline Company have changed the
direction of our local efforts from generic
studies to confronting specific questions
whose answers were needed by envir-
onmental managers and decision-
makers.

*NOAA grappled with questions about
the Strait of Juan de *Fuca such as.*.*. If
oil were spilled in the marine waters,
what would happen to i t? . . . What pro-
cesses would come into play to disperse,
transport, or degrade i t?. . . What bio-
logical resources would be at risk, and
under what circumstances?*.*.*. What
shoreline areas might be affected?

The resulting data base is the most
comprehensive ever to treat this aspect
of the Strait's environment. It is now
possible to assess future changes in oil
pollution levels, predict the fate of
spilled oil, and predict the biological
consequences of spills in various loca-
tions.

Our scientists currently are working
on a major project dealing with the
marine environment of *Puget Sound,
conducting research on the nature, fate
and effects of the many chemical pollu-
tants in the sediments and the waters—
petroleum hydrocarbons, synthetic
*organics such as *PCB's, and metals. The
reactions of marine organisms to them
are also studied.

A team of our physical *oceanograph-
*ers has identified and named the *Kenai
Current, which flows southwest, through
the *Shelikoff Strait between the main-
land and *Kodiak Island, then another
450 miles to *Unimak Pass, where it
turns north into the Bering Sea.

Concurrently, studies by some of our
fisheries scientists—using acoustic equip-
ment developed by the University of
Washington—identified a dense spawn-
ing population of pollock, 20 miles wide
and 70 miles long, in the *Shelikoff
Strait. They calculate it to be almost one
billion pounds of fish.

Our oceanic data center conducted a
study of *non-Federally funded marine
pollution research, development, and
monitoring activities in the Sound, and
identified 64 in the states of Washing-
ton, Oregon, and California. A report
describes pollution sources and the pol-
lutants under study.

*NOAA has a program to regulate the
development of Ocean Thermal Energy
Conversion, or *OTEC, through which
electrical energy can be produced from
the temperature gradient between warm
surface and cold deeper water in certain
tropical ocean areas—and of seabed
hard mineral deposits beyond the con-
tinental shelf.

The Pacific Northwest is the home of
many business concerns that could ben-
efit from a healthy *OTEC export mar-
ket, which has been estimated at from
170 to 300 billion dollars over the next
30 years. We expect to report to the
Congress in the next 18 months on
export promotion programs, e^xisting or
potential, that could help achieve this. *•
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*NESDIS

En^vironmental Data On Demand
Don Bishop

report on the salt level o^f^
*^^^^^k the Chesapeake Bay from

*^^L^J^^^k an automated data buoy. A
*^J^L *^^^^. satellite image of the snow-

cover in the remote Rocky Mountains.
A crop-yield summary from drought-

stricken *Sahel in Africa. A reading on
ionospheric electron density in the high
atmosphere.

A measurement of accumulated rain-
fall for one day at La Guardia Field, *N.Y.

^What do they all add up to^? Not much
individually, for each is only a snapshot
of a moment in time, a passing scene in
a kaleidoscopic world full of such pass-
ing scenes.

But taken together, and added one to
the other, those seemingly isolated and
insignificant snapshots grow into a vast
mosaic that is vital to the lives of every-
one. They become a part of the warp and
woof of the human condition. They tell
us something about the past and help us
plan the future.

As the National Oceanic and Atmos-
pheric Administration performs its

work as the Nation's civil sea-air
agency—providing daily weather fore-
casts and storm warnings, guarding the
quality and quantity of marine fish,
makin^g the nautical and aeronautical
charts that guide ships and planes, and
so on—it generates an enormous
amount of information that has many
residual uses.

*NOAA gathers worldwide environ-
mental data about the oceans, earth, air,
space, and sun and their interactions to
describe and predict the state of the
physical environment. Other agencies
at home and abroad collect similar or
related data for their particular needs.

What to do with this data once its
collection has served the original mis-
sion? What should be kept and what can
be discarded—and when? How can it be
sorted and assembled in forms that ret-
rospective users can cope with? How
can its existence be made known in
order that potential users can look for
it?

After it has served its purpose for
*NOAA or some other collecting agency,

environmental information is passed
along to four service centers maintained
by *NOAA as part of the National
Environmental Satellite, Data, and
Information Service. The centers are
the Assessment and Information Serv-
ices Center and the National Océano-
^graphie Data Center in Washington, the
National Climatic Data Center in *Ashe-
*ville, *N.C., and the National Geophysi-
cal Data Center in Boulder, Colo. These
centers in turn dr^aw from expertise
based in such locations as Miami, Seat-
tle, Columbia, Mo., Anchorage, La *Jolla,
Calif., Woods Hole, Mass., and installa-
tions in the Washington area.

Collectively, this Environmental Data
and Information Service within *NESDIS
maintains a national environmental data
base, which defines and documents the
physical environment and its processes.
The data base is shared with the military
for their use in national defense applica-
tions. Beyond that, the data centers de-
velop and carry out national programs
required by legislation. E^xamples include
the Principal Thrust of Generation and

At th^e t^o^p, the ̂ N^at^ion^al Clim^at^ic
Da^t^a C^enter in ̂ A^s he vil̂ le, ^N.^C, i^s^
one of four ̂ ser^vice center^s where
^world^wide en^viron^ment^al d^at^a is
^g^athered and di^sseminated in
^usef^ul ̂ forms. Other ^photo^gra^phs
accompanyin^g this story illu^strate
some o^f the sources a^nd uses of
the ^varying type^s of data handled
by the centers.



Dissemination of Climate Information
in the Natio^nal Climate Program, and
information dissemination and provi-
sion of a National Marine Pollution
Information S^ystem under the National
Ocean Pollution Planning Act of 1978.

The need for environmental data is
widespread. The national data base pro-
vides global data and information prod-
ucts and services to many thousands of
users in commerce, industry, agricul-
ture, science and engineering, the gen^-^
eral public, and federal, state and local
^governments. These include assessments
of the impact of environmental fluctua-
tions on *industral productivity and the
national economy, national defense,
energy development, global food sup-
plies, natural resources, natural hazards,
and human health. Free exchange of
data between nations is a guiding prin-
ciple. On the other hand, so is the man-
agement objective to work towards full
cost-recovery on products and services
distributed.

A thumbnail description of the data
and information centers reads:

Na^tional Clima^t^ic Data Cente^r^
*(NCDC): It acquires, processes, archives,
analyzes, and disseminates global clima-
*tological data; develops analytical and
descriptive products to meet user re-
quirements; and provides facilities for
the ^World Data Center-A (Meteorolo-
gy). It is the collection center and custo-
dian of all United States weather records
and the lar^gest climatic center in the
world. Its stock of data includes retro-
spective weather satellite images (from
I960 to the present), available from
*NCDC^'s Satellite Data Services Division
in Washington.

^N^ation^al O^céano^gra^phie Data Center
*(NODC): It parallels *NCDC's work, but
in the global océanographie data field. It
also provides facilities for the World
Data *Center-A (Oceanography). It was
the first *NODC established and houses
the world's largest usable collection of
marine data.

Nationa^l Geoph^ysical Data Center
*(NGDC): Treating the data in the same
way as its sister centers, it operates in
the field of global solid earth and marine
geological and geophysical data, as well
as ionospheric, solar, and other space
environment data. It develops analyti-
cal, *climatological, and descriptive prod-
ucts to meet user requirements and pro-
vides facilities for World Data *Center-A
*(Glaciology, Solar Terrestrial Physics,

Solid Earth Geophysics, and Marine
Geology and Geophysics).

A^sses^s^me^nt ^and Info^rmation Ser^v-
ices Center *( *AISC): It manages, coordi-
nates, and uses global environmental
data and published scientific and techni-
cal information to provide decision
assistance to mana^gers of critical nation-
al resources. It provides *asssessment of
impacts of environmental variations on
food production, energy demand, trans-
portation and communications, recrea-
tion and services, water management,
health and welfare, commerce, and con-
struction. These products are made avail-
able to national and state governments,
the scientific community, and the gen-
eral public. The center also provides
computer literature searches of over 200
bibliographic data bases.

All the service centers us^e modern
techniques for storing, retrieving, ana-
lyzing and disseminating that which
they have on file. What is more impor-
tant is how the data is used and by
whom. There are large users; for exam-
ple, *NCDC engaged in a major project
over many months to assemble *climato-
*logical information for the builders of
the Alaskan pipeline. The cost to the
builders for the data ran into the hun-
dreds of thousands of dollars. The same
agency might tell you free of charge over
its public call-in number (704/259-0682)
what weather to expect in Seattle in
April.

A selection of users of environmental
data from *NOAA in recent months
follows:

National Climatic D^ata Center

^More ^Home R^uns at Ni^ght? Provide
wind data for a site near a major league
baseball park to a major sports maga-
zine. The magazine is studying the dif-
ference (if any) in the wind direction
and speed between the afternoon and
evening. They would like to determine
if home run hitters would have more or
less advantage if some night games
were played instead of all day games.

El ̂ Nino Resear^ch Supported. Provided
surface marine observations on mag-
netic tape to Florida State University for
continuing study of the El Nino phe-
nomena. A computer model is being
used to study the data.

Defen^se An^alysi^s o^f *WW II. Provided
the Institute of Defense Analysis tem-
perature data for Paris, Brussels, and
Berlin for 1940. A weather analysis of

the German invasion of France is being
undertaken.

*Piscataq^ua Sailing Potential. Furnished
climatic summaries to a consulting firm
that is assessing the feasibility of a
marina on or near the *Pi^scataqua River
in New Hampshire. Temperature and wind
data were provided to assess the recrea-
tional activity potential there.

^Weldin^g Near the Dead Sea. Provided a
New Jersey welding equipment com-
pany average barometric pressure data
for sites near the Dead Sea. Design
values may be different than usual due
to the high pressures and low elevations
in that area.

L^a^wn Sprinklersand Sho^wers. Provided
nationwide average rainfall data to the
marketing department of a lawn sprin-
kler *sytem manufacturer to aid in its
sales planning.

Outdoor Computers and Climate. Pro-
vided average and extreme weather data
to a computer manufacturer. The com-
pany is designing a unit to work out^-^
doors with power company utility
meters, and needed to know e^xtreme
winter weather conditions.

Chicken Ranch Planned. Supplied an
agricultural consultant with information
on the average daily distribution of
temperature and wind at a southern
California location being considered as
the site for a large chicken ranch. Warm
hens produce more per pound of feed
when temperatures remain in a particu-
lar range.

Insurance Claim Validated. Provided a
livestock insurance underwriter suffi-
cient data to show that a valuable prize-
winning cow had been killed by a light-
ning strike.
Zoo Climates Described. In a single
week, provided data to three different
zoos on the climate of three different
countries to aid in designing habitats for
a rare African claw frog; a *Honduran
dwarf python; and animals from *Alda-
*bra in the Seychelles Islands.

Mosquitoes and Climate. Provided daily
temperature and rainfall statistics for
the last four years to a Mosquito Abate-
ment District in a California city for use
in studies of their past problem.

A ̂ Kin^g Crab Story. Provided average
weather data to an author writing an
adventure story based on his experience
fishing for king crab in the Bering Sea.
The weather da ta will add realism to the
author's account.
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Butterfl^y Distribution. Provided annual
clima^tic data ^for several states to an
Oregon researcher. He is doin^g a com-
puter study of butterfly distribution in
relatively uninhabited areas of seven
^western states.

Hot-Air Balloon ̂ un^d ̂ Wind. Furnished a
hot-air balloon show promoter average
wind statistics at 12 U.S. cities. Expected
weather determines show timing and
schedulin^g.

A^vi^ation Express and Weat^her. Pro-
vided information to an aviation consult-
ant seeking airport locations with good
average weather for developing an air
express service to compete with exist^-^
ing companies.

Desi^gne^d Spra^y. Wind direction fre-
quency tabulations were supplied to an
architect who is designing a fountain.
The fountain is limited to a small area of
a public park. The architect must limit
the *overspray by a clever use of design
and data.

Climate and Dis^ease. Provided April
and May 1983 rainfal l data to a Gulf
State health department to aid ina study
of an outbreak of a bacterial disease.
Some 600 people had contracted *campy-
*lobacter, thought to be related to exces-
sive rainfal l and resultant septic tank
problems in an area where well water is
used.

Weat^her and the Spani^sh C^i^v^il ^War.
Provided a writer with weather data for
July 18^, 1936 in Spain. The writer is
preparing a report on the Spanish Civil
War to be published in a communica-
tion journal.

^N^uclear Waste and Weather. Provided
copies of summari^zed tornado and
severe lo^cal storm distr ibution data to a
major meteorological consulting firm
employed to recommend potential dis-
posal sites for nuclear wastes in a south-
western state.

Herbicide and Wind. Provided an Illi-
nois farmer with wind data to aid in
^action against an aerial spraying firm
which sprayed a field of corn adjacent to
the farmer's soybeans with a damaging
herbicide.

Secret ̂ Service ̂ Su^pport. Provided the
U.S. Secret Service with weather data
for 280 major U. *S. cities to aid agents in
protecting the President. Weapon types
used depend partially on anticipated
pressure, precipitation, wind and tem-
peratures.

A^s^s^ist^ance to 1RS. Provided hourly
weather data to the 1RS for use in a tax
fraud case involving work missed due to
"inclement weather" from De^cember
2^5-3^1 of a recent year.

Spa^ce Sh^uttle and Weather. Weather
data were provided to a U. *S. Senator for
the five space shuttle launch dates and
four days afterwards to aid the Senator
in refuting claims by persons who
claimed the shuttle launches caused the
bad weather experienced in the Wash-
ington, *D.C., area.

Relati^ve Humidity ̂ and the Lottery. Pro-
vided climate data to a private individual
who believes he has established a corre-
lation between relative humidity and
the results of his state's lottery.

National Geophysical Data Center

Radio Communic^ations ̂ Noise. An en-
gineering company in the Washington,
*D.C., area called about problems in its
radio communications with field per-
sonnel over a 50-mile radius^, as well as
over continental and transcontinental
links. Most problems with increased
radio noise and phase shifts occurred
when customers were using *COMSAT-
V. Their problems were related to high-
latitude local ^geomagnetic activity.

^Mili^tary Need^s. Earthquake maps were

produced from the Center epicenter
data base for the Air Force Weapons
Laboratory.

Po^wer Plant Site St^udy. A *Waltham,
Mass, company obtained ̂ Lake Erie aerial
photos for a power plant siting study.

Ts^unami Research. A scientist from
Ecuador visited the center to obtain bib-
liographic information from the Pacific
Tsunami File. He wil l use this material
in a paper to be published in the Bulletin
of the *Seismolo^gical Society of A *meric^a.

United Nations. A representative of the
*U.N. Disaster Relief Office, Geneva,
Switzerland, visited the center to request
preparation of two *seismicity maps
using the center's earthquake data base.

Whale Population ̂ and ̂ T^sunamis. An
individual in Seattle requested a search
on the Pacific Tsunami File for events
near Alaska. He is correlating whale
population fluctuations with tsunami
occurrence.

National Océanographie Data Center

Arabian Sea Ship Repair Yard. A com-
pany headquartered in Lausanne, Swit-
zerland, was provided data on waves,
currents, tides, and meteorological con-
ditions along the coast of Oman. The
data will support preparation of a "Feas-
ibi l i ty Study for Oman Ship Repair
Yard" near the border with Muscat.

Hawaii *OTEC Plannin^g. A *Tuscon,
Ariz.,company was provided water tem-
perature, salinity, and surface current
data summaries for an Ocean Thermal
Energy Conversion *(OTEC) test site off
Hawaii.

^Sri Lanka Port Study. A meteorological
cons^ultant was provided current data
around Colombo, Sri Lanka, off the
Indian subcontinent, for a port engi-
neering study.

Chinese Océano^graphie Data. A *research-
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er at the ^Woods Hole Océanographie
Institution, Woods Hole, Mass., was
provided vertical array summaries of
temperature and salinity data in the
East China and Yello^w Seas. These data
were provided to *NODCby the People's
Republic of China under the data ex-
chan^ge provisions of ̂ the bilateral U.S./
China protocol.
Paleontologica^! Re^s^ea^r^c^h. The National
Museum of Natural History, Smithson-
ian Institution, Washington, *D.C., was
provided station data containing near-
bottom oxygen concentrations at 1^5^
locations in the Atlantic ocean to sup-
port a paleontologica^! research project.

S^hip Rou^ting. A Palo Alto, Calif., com-
pany ordered a copy of'the agency's
complete ocean surface current data
base and found it so useful in its opera-
tions that it ordered a second copy for
use by another facility.

T^a^nker Draft. A New York law firm
requested certification of water density
^for Tampico Bay, Mexico. The informa-
tion is for a legal case involving the
amount of water a tanker can draw.

^Wa^ve Data. Provided information on
waves around Hawaii to the industry
publication Insurance and R^isk ^M^a^nage-
ment.

Defense ̂ Mapp^ing A^genc^y. Climatologi-
cai tables designed by *NODC and *NCDC
were submitted to the Defense Map-
ping Agency for use in several of its
Fleet Guides. These guides provide
information including pertinent com-
mand, navigational, operational, repair,
and logistical details for incoming naval
ships prior to their arrival.

Da^ta for *KAL 007 Search. Provided
océanographie data and information for
the Sea of Japan to personnel of *NOAA's
National Ocean Service at Seattle,
Wash., to help in the search for wreck-

age from Korean Airline's Flight 007.
Summaries of surface current data and
information on available océanographie
station data in the area, plus informa-
tion on available océanographie station
data in the area, plus information from
special sources including an Atlas of the
Japan Sea (provided to *NODC by the
National Bureau of Oceanography,
People's Republic of China as part of
recent bilateral data exchanges) were
provided. The agency also obtained and
forwarded data and publications received
from the U.S. Naval Océanographie
Office.

Assessment and Information Services
Center

Degree Da^y^s and Marketin^g. An auto
air-conditioning manufacturer requested
degree day information to plan market-
ing strategies.

Marina Planner^s Seek Assistance. Gath-
ered environmental information for a
company in *Biscayne Bay, Fla., that is
buildin^g a marina.

Bracing for the ̂ Wor^st. An en^gineering
firm sought assistance in obtaining data
on ocean waves and tropical storms
before building an offshore facility near
American Samoa, Midway, or Wake
Island.

^For Kids Only. Children's TV Work-
shop (producers of Sesame Street) called
from the broadcast studio in New York
City to inquire about the elevation in
miles of cirrus and cumulus clouds.

C^lo^ud Seed^ing May Help Grapes. An
instructor at the *Lindsey Hopkins Edu-
cational Center, Miami, called concern-
ing information on cloud seeding. He
needed the information for a French
*winemaker who wants to protect his
vineyards from recurrence of crop dam-
a^ge due to recent unpredictable weather
patterns. Several published reports on

cloud seeding experiments were sent to
him.
Po^tomac Algae Problem. The Virginia
Water Control Board requested data on
*D.C.-area rainfall anomalies in 1983. A
wet spring and dry summer may have
contributed to an algae problem on the
Potomac River.

As^sistance to ̂ Zimbab^we. The U.S. AID
Mission in Zimbabwe requested an
assessment of long-term rainfall pros-
pects. The country has experienced a
serious drought and the assessment
provided information pertaining to the
likelihood of this occurring in the future.

As^sistance to Ha^iti. A representative of
the U.S. AID Mission in Haiti requested
assistance for the Haitian government
^in improving early warning and drought
preparedness. A special climate impact
assessment was done of potential food
shortages in Haiti caused by the persist-
ent 1^982/83 drought.

Climate and ̂ Fisher^ies. Data and analysis
were provided to the Virginia Institute
of Marine Science (VIMS) to investigate
impact of climate on larval transport
and fish population.

Tree Rings and Climate. Data and exper-
tise on analysis were provided to re-
searchers at the University of Missouri
to detect climatic fluctuations from tree
rings in Missouri.

The U.S. Climate Impact Assessment
an^d Insurance. Assessment reports were
used by insurance adjusters to plan
potential areas where insurance adjust-
ing activities might be high.

*Archeological St^ud^ies. The University
of South Carolina's Earth Science and
Resources Institute expressed interest
in the application of satellite informa-
tion to aid *archeological studies in Egypt.
The center provided satellite photos for
January and February 1983 and monthly
precipitation data for 1982 and 1983. *•
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^"^I^f mages ̂ from *NOAA satellites are
best known for their real-time
cloud portraits^, but these t^wo

^-^M^L. photos each took a week to make
and are virtually cloud-free.

They show the seasonal differences in
ve^getation in the Northern Hemisphere

and are used in new indexes for ve^geta-
tion monitoring available from the
National Environmental Satellite Data,
and Information.

The photos are average composites of
data acquired from the *NOAA-7 satel-
lite's visible and near-infrared sensors

for the weeks *August23-29,1982, (left)
and March 21-27, 1^983. The darker
areas represent high chlorophyll or
active growing areas; the increasingly
lighter tones represent desert or dor-
mant land areas, as well as snow-covered
and water surfaces. *•



Seattle

*NOAA^'s
^'Second Home Town^'

At top, Dr. B^yrn^e of^fi^ci^all^y op^en^s^
the ̂ Nor^th^west Ocean Ser^vice
Cent^er ̂ as ̂ Captain Phillip John-
son looks on. Abo^re^, o^ne ^v^i^sitor
^w^a^s ̂ very ̂ seriou^s in spite of h^is
festi^ve balloon.

^Lisa Loop

^^^^^^^^^4 en years ago, Sand Point on
the shores of Lake Washin^g-
ton was the site o^f an *aban-

*^J^L. *doned Navy airstrip, a lone-
ly expa^nse of cracked and weed-infested
concrete. Today, Sand Point is a modern
complex of nine *white-and-mirror build-
ings in a land-scaped waterfront cam-
pus: it is *NOAA's Western Regional
Center. The drastic transformation from
barren to bustling was celebrated from
October 24 to 28, durin^g *"NOAA Week
in Seattle." Administrator John V. Byrne
was on hand to oversee the culmination
of over a decade of plannin^g and
construction.

Seattle is, in the words of Dr. Byrne,
*NOAA's "second home town." The port
city has an historical tradition of mari-
time exploration dating from the time
*Puget Sound was discovered in Van-
couver's last-ditch effort to find the
Northwest Passage. Again during the
Alaska *goldrush the Sound played an
important part in out f i t t ing the push
North, an effort which probably did
more for the rainy boom town than it
did for the unlucky prospectors. Today
Seattle is home for more than 1,300
*NOAA employees, a bigger concentra-
tion than anywhere else outside the
metropolitan Washington, *D.C. area.

About a million people live in the
area in and around Seattle, a city nestled
between Lake Washington and *Puget

Before an^d af^ter. ^Photo^gr^aphs
taken of the Sand Point ̂ Na^v^y Air
Station a d^ec^ade ̂ a^go i^ndicate a
st^ark ̂ concrete ̂ landscap^e in sharp
contrast to the *NOAA facilit^y of
tod^ay.

Sound, and the Olympic and Cascade
mountain ranges. It is home for the
University of Washington, a lar^ge re-
search institution with a well-known
oceanography department. With an
economy largely supported by its port
and fishing industries, in close contact
with Alaska and Asia, Seattle seems a
most appropriate place to build a
regional center with the beauty and
proportion of the one at Sand Point.

Ten years ago, *NOAA's various com-

ponents could be found in locations all
over the city. Communication within
the agency itself was challenging, and
for an outside user potentially frustrat-
ing. The Western Regional Center at
Sand Point is designed to remove the
element of difficulty inherent in dis-
tance between cooperating components
as well as to coordinate information,
makin^g it easier for *NOAA user's to
find.

The completion of the *WRC is the

fruit of discussion, concession, some-
times frustration, but always coopera-
tion between *NOAA and the commun-
ity. In 1975 the city of Seattle crea ted the
Sand Point Liaison Committee, a group
representing eleven community clubs,
the city of Seattle, the University of
Washington, the Sand Point Country
Club, and a group of citizens. The liaison
committee is one of several ^groups to
influence decisions and promises made
by *NOAA in consideration of the *loca-
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Art^wo^rk at the Center ^incl^ude^s^
(1) ̂ Knol^l fo^r *NOAA b^y Martin
*Puryear, (2) Vi^e^wpoin^t b^y Scott
Burton, (3) Berth H^a^ven by
Geor^ge *Trak^a^s, (4) *NOAA
B^ri^d^g^e (one of t^wo) by *Sian
*Arm^aj^an^i, ̂ and ̂ (^5^) A Sou^n^d^
Garden by Dougl^a^s *Hollis. ̂ (Art^-^
work photo^s by *Coleen *Chartier^)



o/ *NOAA produc^ts, *A^l^vin Bir^c^h, ̂ qu^est^ions Dr. B^yrne (^lef^t) ^and other paneli^st^s d^urin^g the User Conference held in conjunction
^with the openin^g of the ̂ North^we^st Oce^an Ser^vice Center.

*tion of the *^WRC. There were two
important community groups who let it
be known what they thou^ght *NOAA
should or should not be doing: Neigh-
bors for *NOAA and Save Lake Washing-
ton. Though the building of the *WRC
was sometimes controversial, *NOAA
week brought out favorable comments
from all sides.

*NOAA's plans included a certain
amount of funding for public art, an
effort that was to meet with unprece-
dented success. In keeping with the
amount of public input that it had
already received, *NOAA recruited an
artist selection committee that included
members of the community, the Seattle
Arts Commission, and the National
Endowment for the Arts. This group
picked five nationally known artists for
*NOAA from a large number of entries
from all over the U.S.

The artists, though each quite differ-
ent from the others, had in mind works
that stressed the natural aspects of
*NOAA's new lakeside site. The land at
Sand Point juts out into the lake, provid-
ing a spectacular view. Also, the poten-
tial for a wildlife refuge is great, since
birds of all kinds are drawn to the
expanse of coastline. Each artist took
great care to plan a piece that would
make the most of that verdant envir-
onment, while at the same time making
artworks that are accessible to the
viewer.

Martin *Puryear's "Knoll for *NOAA"
is already a classic with children. A
gently rising concrete dome inlaid with
stones in a Yin/Yang design, the knoll
looks down on the lake, while encourag-
ing kids to trace its spiral pattern by
running up and down its sides.

*Siah *Armajani's *"NOAA Bridges"
are geometric, simple arcs crossing over
two drainage ditches on either end of
the *NOAA shoreline. Their subtle *criss-

cross desi^gn is inlaid with *handcast
bronze letters spelling out quotes from
Melville's "Moby Dick."

Scott Burton's terrace, a platform
with a grid pattern reflecting the win-
dows of the sides of Building One, looks
like a prehistoric grouping of boulders.
When up close, it is apparent that the
boulders, which were dredged from Lake
Washington during the *WRC's *contruc-
*tion, have been cut into chair-like
shapes. Sitting in them, the view of
boats and water is overwhelming.

George *Trakas's "Birth Haven" is
also deceiving from a distance, until
when close its dove-tail shapes in hand-
sawed wood become apparent. A stair-
way into the water, only after careful
study does this piece's deceptively subtle
design completely reveal itself.

Perhaps the biggest knockout of
them all, however, is Doug *Hollis'
"Sound Garden." A group of tall, pale
metal poles, inside each structure is one
suspended pipe, and one pipe connected
to an ever-shifting wind vane. The
effect is one of a forest of dynamic musi-
cal instruments moving to catch the
wind and creating a haunting sound
reminiscent of whales calling.

The visitors to *NOAA during its
week of celebration at the end of October
were delighted with the artworks, and
with the commitment to the community
and public that was embodied by the
opening of the *NOAA campus to recre-
ational use.

Seattle's Mayor Charles *Royer recog-
nized the importance of *NOAA's pres-
ence there by proclaiming October 24-
29 *"NOAA Week in Seattle". The
Western Regional Center, having put
on its finishing touches, held a complete
gamut of special events.

First there was a National Weather
Service workshop. The Pacific Marine
Environmental Laboratory held its Pro-

gram Review. On Wednesday, October
24, the artworks were officially unveiled.

The ceremony christened the newly-
completed *NOAA auditorium, in which
Administrator Byrne, Mayor *Royer, and
Hu^gh Southern, National Endowment
for the Arts, conducted the formalities.
In their speeches, the three praised
*NOAA's efforts at providing a beautiful
as well as functional place for its *WRC, a
place where recognition was given to art
as well as to science.

The next day, however, it was sci-
ence's contributions to everyday life that
were celebrated. Seattle will have a new
*NOAA component that other *NOAA
locations don't have—yet. The North-
west Ocean Service Center is a proto-
type. Its purpose, as stated by Adminis-
trator Byrne, is to "coordinate and
consolidate existing *NOAA products
and services, structuring them to better
meet the needs of general users in the
Pacific Northwest."

That means the information availa-
ble from *NOAA will be more accessible,
through the *NOSC instead of solely
through each NO A A component. Users
will be able to voice their needs and
receive special attention from *NOAA
representatives. Visitors to the *NOSC
will learn of *NOAA services that they
may ha ve wanted, but not known how to
find before.

The Northwest Ocean Service Cen-
ter's official ribbon cutting ceremony
took place Thursday, October 27. To
begin its new role, the *NOSC held a user
conference for *NOAA's clients along
the West Coast. The purpose was to
receive comments, including criticism,
of *NOAA and how the agency can better
do its job: the provision of information
for the industries that depend on
weather, fisheries and other data in
order to be successful.

The auditorium was filled to its 260-
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person capacity with representatives of
private industry and recreation, the
*NOAA users. Dr. Byrne and a ̂ group of
panelists answered questions, responded
to criticism, and voiced ideas on the
opinions expressed by the visitin^g users.
As one skeptical fisherman/ journalist
puti t^ . i t was a*n example of communica-
tion b^etween government and those it
serves.

Friday, was the most important day of
the week for *NOAA employees as well
as for visitors. It was the first day of the
*NOAA Open House, and the day of the
official Western Regional Center dedi-
cation ceremony. A typical Seattle
October day, the sky was a threatening
grey, but the Weather Service promised
no rain. People arrived in school buses,
in cars, from the buildings, and on foot.

The *WRC was decked out. Two-
hundred and fifteen-foot *NOAA stern
trawler, the Miller Freeman, was docked
at the staging pier, shiny white and fes-
tooned with banners. A tank on the
nearby shore held rambunctious Buster
and N^ancy. The two *Pribilof Island fur
seals were a prime attraction for every
one of *NOAA's six thousand visitors.

Building 8 held 4,000 square feet of
exhibits, i l lustrating every *NOAA
agency in bold detail, often with hand-
outs and demonstrations. The other
buildings, Building One, Operations,
and Building Three, Research, were
open and on display. In all, buildings,
staff members were on hand to answer
questions and chat with curious visitors
of all ages.

At 11:30 a.m. the Navy Band assem-
bled and started playing in front of
Building One. Around the *blue-and-
*white draped bandstand crowded three
hundred and fifty seated and as many
more standing spectators in anticipa-
tion of the official dedication ceremony.
The band struck up *"NOAA Fest," a
special piece of music written for the
dedication by *NOAA employee Ryan
Whitney.

The day's speakers arrived: Seattle
Mayor Charles *Royer; former Western
Regional Center Western Administra-
tive Support Center Director and *WRC
development Project Manager Dale
*Gough; present Western Administra-
tive Support Center Director Kelly
Sandy; Director of Administrative and
Technical Services Samuel Lawrence;
Governor John *D. *Spellman; and former
U.S. Senator Warren *G. *Magnuson and
his wife, Germaine.

The introductory speeches, by Mr.

Lawrence, Governor *Spellman, and
Mayor *Royer, welcomed *NOAA to Seat-
tle: Mr. Lawrence mentioned some of
Seattle's outstanding qualities; Gover-
nor *Spellman praised *NOAA's services;
and Mayor *Royer thanked *NOAA for its
consideration of the need for Seattle's
neighborhood's, during the project's
development.

The main address was presented by
Dr. Byrne. He thanked many key con-
tributors to the new Center, including
Dale *Gough and Senator *Magnuson. He
referred to the communication between
the people behind the building of the
*WRC as "the way I think the Federal
government ought to work. Planning
together and building together in a
commonality of interest is what our
Federal system is all about.*.*. *"

Dr. Byrne introduced the Northwest
Ocean Service Center, which he de-
scribed as a "one-stop facility for a full
suite of *NOAA products and services."
He announced the new *NOAA Indus-
trial Research Program, designed "to
strengthen our ties with private indus-
try through joint research and engineer-
ing."

Senator *Magnuson spoke of the his-
tory of *NOAA and the Sand Point proj-
ect, a history he had a large part in
making. He referred to the late U.S. Sen.
Henry Jackson, and to the support given
by five previous administrations as
important forces in creating the West-
ern Regional Center. He reminded the
gathering of *NOAA's goals, its dedica-
tion to serving the nation's ever-increas-
ing need for new knowledge, more
understanding, and better use of our
environment.

Dr. Byrne unveiled the *enamal plaque
designating the *WRC, to be placed on
permanent display in the auditorium.
The plaque, a sea horizon in layers of
black,deep blue, purple, grey, and white,
produced gasps of approval from the
audience. As they applauded, a ch^ild on
the grounds let loose a long chain of
helium balloons. While spectators rose
to give Dr. Byrne and former Senator
*Magnuson a standing ovation, the blue
and white balloons rose over the tops of
everyone's heads, past the MILLER
FREEMAN, above Lake Washington,
and off , into the atmosphere. *NOAA's
new Western Regional Center at Sand
Point had been officially dedicated. *•

Finn^y fello^ws ^who helped cele-
br^ate ^the Center'^s o^p^enin^g were
^an uni^dentified *^NOAA emplo^yee
^who ga^ve di^vin^g e^q^uipment
d^emon^s^tr^ati^on^s and Bu^ster, a
*Pribilo^f I^sl^and northern ^fur seal,
who p^aid a ̂ visit to *^NOAA's open
house.
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*NOAA A^wards

Presenting An All-Star Cast

*^^^^^^^*^*^à *onsider,if you will, this panel
o^f *NOAA employees.
One is an expert on the

*^^^^^^^^ endangered *bowhead whale,
another is the world's foremost author-
ity on hurricane-relate^d storm sur^ge
modeling. A third is tops in the field of
civil rights administration, and two oth-
ers are leaders in the monitoring and
study of El Nino, one of the major
weather disasters of recent times, a
sixth and seventh are recognized leaders
in fisheries management, and the final
two have outstanding records in the
field of Equal Employment Opportuni-
ties.

A pretty special group, you say?

*NOAA thinks so, too, and in cere-
monies last fal l in ^Washington, these
men and women received *NOAA Ad-
ministrator's Awards and Equal Employ-
ment Opportunity Awards for their
outstanding work in 1983.

Administrator's Awards went to:

Chester P. *Jelesnianski and Eugene
*M. *Rasmusson of the National Weather
Service; Richard *S. *Shomura, Benjamin
Jimenez, and Howard *W. *Braham of the
National Marine Fisheries Service;
Donald V. Hansen of the Office of
Oceanic and Atmospheric Research, and
*Arva J.Jackson, formerly of the *NOAA
Office of Civil Rights.

The winners of Equal Employment
Opportunity Awards were *Capt. Charles
A. Burroughs, *NOAA Corps, and *Bettie
*Littlejohn of the National Environmen-
tal Satellite, Data, and Information
Service.

The citat ions accompanying the
awards give only the briefest outline of
the winners' accomplishments. A bit
more depth reveals why the services
performed by these people are^, in the
words of Administrator John V. Byrne,
"in the finest tradition of *NOAA, the

Princip^a^ls at the *NOA^A A^war^d^s^
c^eremon^y wer^e (^from ^the left^)^
Donald V. Hansen, Benjamin
Jimenez, Che^ster P. *J^el^esnia^ns^ki,
*Arva *J. ̂ Jack^son, Ho^ward *W. Br^a-
h^am, *Bettie *Little^jo^hn, Eu^gene
*M. *Rasmus^son, *Ca^pt. C^har^le^s A.
B^urr^ou^ghs, Bob R^yan, the ^TV
*weat^hercaster who acted a^s^
mas^ter of cere^monie^s, Adminis-
trator John V. Byrne, and
Richard *S. *Shom^ura.

Department of Commerce and the Fed-
eral Government."

Dr. Chester *Jelesnianski, a research
meteorologist with the Techniques
Development Laboratory at the Nation-
al Weather Service's headquarters in
Silver Spring, Md., has developed a
computer model for Sea, Lake, and
Overland Surges f rom Hurr icanes
(SLOSH) which is used operationally
when a hurricane threatens to produce
dangerous flooding. The model per-
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formed outst^andingly during hurricanes
Bob and Frederic. The ̂ m^odel also is used
to ̂ gene^rate potential flooding maps
vital to the making of evacuation plans.
Dr. *Jelesnianski's work eventually is
expected to cover the Nation^'s 20 most
dangerous bays. His highly accurate
model has proven a t^reme^ndous asset
to *NOA^A's forecast and warnin^g capa^-^
bilities and is a vital aid to public safety
when hurricanes threaten the shore.

Dr. Richard *S. *Shomura directs the
Southwest Fisheries Center's Honolulu
Laboratory. His impact and influence
upon the high seas fisheries of the
Pacific island possessions and territo-
ries is said to be unmatched by anybody
over the last 20 years. His initiative and
leadership in improving fisheries data
have led to an entirely new scale of
fishery management in the central
Pacific. He has been especially effective
in translating r^esearch findings from his
laboratory into meaningful terms for
public officials^, industry representatives,
and ordinary citizen^s. One of Dr.
*Shomura's most notable contributions
was initiation of a broad-scale *intera-
*gency study of the environm^entally
unique northwest Hawaiian Islands re-
sulting in better understanding of the
area's ecosystems and substantial im-
provements in fishing opportunities.

Benjamin Jimenez, executive director
in the executive office of the Southeast
Fisheries Center in Miami, is responsi-
ble for providing a broad range of man-
agement services for the financial man-
agement centers at six primary fishery
facilities, from Te^xas to Florida to North
Carolina. In a time of stringent econ-
omy, he has been responsible for signif-
icant saving through resourceful man-
agement. He has instituted numerous
formal systems for efficient handling of
administrative matters. His efforts are
resulting in a significant upgrading of
facilities within his jurisdiction. He has
established and maintains a high-quality
work life for employees, and is con-
stantly in demand for counseling. The
Federal ^Executive Board of Miami
honored him in 1983 as an outstanding
administrative supervisor.

Howard *W. *Braham is manager of
the cetacean program at the Northwest
and Alaska Fisheries Center's Marine
Mammals Laboratory in Seattle. In 1^977
the International ̂ Whaling Commission,
faced with alarmin^g rises in the Eskimo
harvest of the endangered *bowhead
whale, and lack of sound biological
information on the species, shut down

the hunt. *Braham immediately went to
work on a *bowhead research program.
He developed most of the new informa-
tion used in managing the species over
the past 5 years. This included an ice-
based census, aerial and vessel surveys,
and other devices for learning more
about age, growth, reproductive boun-
daries, recruitment rates, and popula-
tions of these whales. The *I^WC used
this information to develop new man-
agement principles and quotas, and the
U.S. Government has used it in develop-
ing a rational *bowhead management
program. Another of *Braham's projects
made possible continuation of control
over the Japanese salmon fishery, sav-
ing 27 million salmon worth over ^$100
million from foreign harvest.

Dr. Donald V. Hansen and Dr.
Eugene *M. *Rasmusson were cited for
outstanding program direction and exe-
cution in documenting the 1982-1983 El
Nino event. El Nino arrived with none
of the fanfare associated with most nat-
ural disasters, and the fact that it has
been so effectively tracked and docu-
mented constitutes one of *NOAA's fin-
est success stories, according to Admin-
istrator Byrne. Virtually every major
element of *NOAA was involved. Play-
ing a major role in the El Nino event
was the Equatorial Pacific Ocean Cli-
mate Studies *(EPOCS) which seeks to
increase knowledge of sea surface tem-
perature anomalies in this data-sparse
area. In 1981, Dr. Hansen, an *oceanog-
*rapher at the Atlantic Océanographie
and Meteorological Laboratory, one of
*NOAA's Environmental Research Labo-
ratories in Miami, arranged with the
governments of Costa Rica, Ecuador,
Peru, and Chile to samp^le data-sparse
areas using *NOAA training and equip-
ment. The following fall *Drs. Hansen,
*Rasmusson, and others from the *EPOCS
Council first recognized the anomalies
turned up by this network. Dr. Rasmus-
son, who heads the Diagnostics Branch
at the National Climate Analysis Cen-
ter, had foreseen the need for a compre-
hensive climate diagnostic data base
which would provide the basis for moni-
toring the global climate system. It
became operational early in 1982. This
unique system, incorporating sea sur-
face data, meteorological analysis, satel-
lite radiation data, and key climate
indices was the basis for his early identi-
fication and continuous monitoring of
El Nino. He issued a series of special
bulletins describing the event which
received international recognition for
their timeliness and information.

*Arva Jackson, who now works in the
National Environmental Satellite, Data,
and Information Service, was cited for
achievement in promoting equality in
the *NOAA workforce. While director of
the *NOAA O^ffice of *^Gvil Rights, Ms
Jackson developed a small team of dedi-
cated, knowledgeable support people
from diverse cultures and backgrounds,
all sharing the quality of competency
and dedication. She succeeded in inter-
preting and applying civil rights poli-
cies without losing sight of her primary
objective, which was to help make
*NOAA a better place to work. Present-
ing the award to Ms Jackson, Dr. Byrne
said, "Because of *Arva, every man and
woman in our organization can be
assured of fair and considerate treat-
ment. I have never seen anybody more
committed to simple decency in human
dealings, or more effective in bringing it
about."

*Capt. Charles Burroughs, *NOAA
Corps Chief of Staff, received one of two
awards given for Equal Employment
Opportunity. He has purposefully
brought women and minorities into the
*NOAA Corps family in Washington
and at the Kings Point Training Center.
He has involved himself personally in
all major negotiations between the
*NOAA Corps and the Office of Civil
Rights to assure that women and minor-
ities have truly equal opportunity in the
Corps. During his command of the
*NOAA Ship *Fairweather, the first
female officer reported for duty. Three
women are on his immediate staff, and
he selected a black woman for the
responsible task of Administrative
Officer for *NOAA Headquarters.

The second Equal Employment Oppor-
tunity Award went to *Bettie *Littlejohn,
a librarian with *NESDIS headquarters.
Ms *Littlejohn has provided leadership
in *EEO affairs for more than 5 years. As
chairperson of the *EDIS *EEO Commit-
tee for the 1982 fiscal year, she quickly
became an effective and respected link
between management and employees.
She was elected chairperson of the
*NOAA *EEO Committee for 1982, and
immediately convinced the group to pay
special attention to the concerns of
entry and lower-level employees where
the concentration of minorities and
women is highest. She instituted regular
meetings with the Administrator, and
represented the *EEO cause with great
effectiveness. Much of the success of
*NOAA's commemorative *EEO events
has resulted directly from Ms Little-
John's contributions. *•
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Regal Rewards for Oyster Eaters
^Ц^
^«^г^
^i

*^"^^Г *onathan Swift, the author of
^H Gull^i^ver's ̂ Tr^a^vels and a man
• of broa^d tastes in both *litera-

*^^^^^F ture and food, observed well
over 200 years ago that "he was a
brave man that first ate oyster." Brave
he may have been, but he was also
handsomely rewarded, for the oyster is
among the most delicious of the sea's
creatures. It is also one of the most
versatile, served in stews, patties,
omelets, pies, salads, bisques,
brochettes, and of course simply—and,
for many *oysterphiles, most per-
fectly,—on the half-shell with no more
embellishment than lemon juice and
freshly ground blac^k pepper.

The variety of ways to prepare oys-
ters is rivaled only by the variety of
the bivalves themselves. Depending
on where and when they are caught,
and what species they are, oysters can
range from plump and greyish with a
rather plain taste to greenish with a
definite—and for some aficionados a
highly desirable—metallic taste. Some,
li^ke the famous Olympia oysters from
Washington^'s *Puget Sound, can be as
small as your thumbnail. Others, like
the *Mal^peques from Prince Edward
Island, can grow to the size of the
palm of your hand. Other areas of the
country—*Chincoteague, New Orleans,
Blue Point, *Lynnhaven, Cape Cod,
*Apalachicola—have their own special
breed of oysters, with their own very
partisan following.

Oysters are at their best and their
most plentiful in the late fall and
throughout the winter. Although fresh
oysters, either still in their shells or
shucked, should be eaten within a day
or two of purchase, shucked and
packed in an air-tight plastic container
they will keep in the freezer for ten
months or more. They are high in
protein and low in calories and are a
good source of calcium, *niacin and
iron.

Oyster Stew

6 tablespoons butter
1 cup whole milk
2 cups cream (preferably heavy cream)
*l^'/2 pints shucked fresh oysters with
their liquor
2 tablespoons minced fresh parsley
Salt
Freshly ground black pepper

Combine milk, cream and half the but-
ter in a saucepan. Heat just to the
simmer and add the oysters with their
liquor. Heat gently until the oysters
rise to the surface and begin to plu^mp,
about 3 to ̂ 5 minutes. The oysters
should be barely cooked. Add salt and
pepper to taste. Pour into hot soup
bowls, dot with remaining butter and
sprinkle with parsley.

Serves 4 to 6

O^ysters Casino

24 oysters on the half shell
6 tablespoons finely minced shallot or
green onion
2 - 3 tablespoons finely minced green
pepper
1/3 cup finely minced parsley
1 cup softened butter
Fresh lemon juice
Salt and pepper
8 - 10 strips of partially cooked bacon

Arrange the oysters either on a bed of
rock salt in a large, shallow casserole
or on rock salt in four separate smaller
casseroles or pie pans. With a wooden
spoon, cream the butter with the shal-
lot, green pepper and parsley, adding
lemon juice, salt and pepper to taste.
Drop a generous dollop of the flavored
butter onto each oyster and top each
oyster with a strip of the partially
cooked bacon. Bake in a very hot
oven—450 degrees—for about 7 to 10
minutes or until the oysters are curled
at their edges and the bacon is crisp.
Serve in the rock salt, which will keep
the oysters hot, with lemon wedges.

Serves 4

Oyster Bisque

1 *!/^2 - 2 pints shucked oysters with
their liquor
1 small bay leaf
1 medium onion, roughly chopped
3-4 tablespoons finely minced shallot
or green onion
1 stalk celery, roughly chopped
V^i cup butter
^'/4 cup flour
1 pint light or heavy cream
V^* cup cognac or dry sherry
Fresh parsley, minced
Salt and pepper

Drain and roughly chop the oysters,
reserving the liquid. Add enough
water to the oyster liquor t^o make
about 4 cups. Add the bay leaf,
chopped onion and celery, and simmer
uncovered, for about 35 minutes.
Remove from heat and strain into a
bowl. Meanwhile, melt the butter over
medium heat in a enameled frying pan
or saucepan and saute the shallot just
until it loses its color, about 5 min-
utes. Stir in the flour and cook another
2 to 3 minutes to make a sauce. Add
the strained oyster stock all at once
and return the liquid to the heat.
Simmer over medium heat until the
stock thickens. Raise heat to medium
and simmer gently for about ̂ 5 min-
utes. Add salt and pepper to taste. Add
oysters and cream and cook very
gently, just at the simmer, for about 3
to 5 minutes, until the oysters are
barely done. Stir in the cognac or
sherry just before serving. Garnish
with the chopped parsley.

Serves 4 *•
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To Our ^Readers:

I would like to acquaint you with an exciting project which
the ocean community, and *NOAA^, will undertake soon.

We all know that, as we use the global ocean more and more
intensely, the pressures on it increase correspon^dingly. The
health of the ocean is of primary importance to all of us, and
the effort to resolve conflicting demands on it must always be a
priority.

Beginning on March 10, the first anniversary of President
^R^eagan's proclamation of the Exclusive Economic Zone, we will
launch the Year of the Ocean.

The ̂ Year is designed to expand public understanding of the
ocean's potentials and problems, to promote ocean stewardship,
and to help b^uild a public-private partnership for the wise
management of ocean resources.

Its activities will be coordinated by a ̂ Year of the Ocean
Foun^dation, a *nonpartisan, nonprofit corpo^ration which will work
toward the broadest possible national participation.

Efforts will be concentrated in three major areas:
awar^eness, celebration, and stewardship. Un^der these banners, we
will work to acq^uaint the public wit^h the ocean's benefits and
the demands upon it^; to stimulate constructive community action
and celebration; and, perhaps most importantly, to stren^gthen the
dialogue among those who ̂ use the sea, to foster both its
productivity and its *helath.

We hope to spark a year which will be enjoyabl^e as well as
valuable, one which will engage the interest and cooperation of
millions of ^Americans. The for^mal program ends in March 1985,
but we hope its achievements will endure long afterward.

The Year of the Ocean can make a tremendous contribution to
life in America, if we join in its activity with determination
and enthusiasm. T find the prospect fascinati^ng and challenging,
and I invite all of you to become a^gitai part of it.


