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Fisheries Management:
New Challenge For *NOAA

Wil^liam *C. Brewer, Jr.
General Counsel

It is common knowledge that the oceans of the world are in the midst of
a revolution. Old laws and customs are being scrapped, and new ones
painfully constructed to reflect the realities of technology and politics today.
One highly visible symbol of all this turmoil is the Third United ^Nations
Conference on the Law of the Sea.

What is not so widely known is that the management of fisheries is
undergoing revolutionary changes as well. It appears almost a certainty that
coastal state jurisdiction over fisheries wil l very quickly be extended at least
200 miles from shore. In fact, everything in this vast area is likely to fall
within the jurisdict ion of the coastal state except passage of ships and
aircraft.

In the case of the United States, this means that Congress wil l have the
right, and indeed the obligation, to enact new legislation to manage the
fisheries in a zone of more than 2,000,000 square miles. Within it fal l some
of the richest fishing grounds in the world.

This is a challenge with great risks and great rewards. ^Many of the
species involved have been *overfished by U.S. and foreign fishermen and
have been reduced to a fraction of their former populations. Our knowledge
and determination will be severely tested by the task of rebuilding. Yet, in a
world where the desire and need for food fish grows more intense every
year, the ownership and good husbandry of the great ocean fishing banks is
a sort of public trust.

*NOAA is at the center of this particular revolution. A task force in the
National Marine Fisheries Service has been working on the problem of
extended jurisdiction for more than a year, cooperating closely with the
Coast Guard and the Department of State. Representatives of *NOAA, led by
Deputy Administrator Howard Pollock, have played ̂ a significant par^t at the
Law of the Sea Conference. Environmental Research Laboratories and En-
vironmental Data Service are working actively to acquire and process
baseline information about the coastal seas. There is a general understanding
in the Congress that *NOAA is to be the management agency for any plan of
fisheries regulation which may be adopted.

There are many fascinating aspects of government service, but none
more so than being in at the start of a great new en^terprise. It is a piece of
luck for all of us in *NOAA. We will of course be measured by how well we
do, but that is fair enough, and I think we are ready for the job.





In a *Î t̂ fe-and-death arena

SOME NEW
IDEAS ABOUT
TORNADO^S
BY EDWIN P. *WEIGEL

The incredible outbreak of 148 torn^adoes on
April 3-4, 1974, ̂ was one of the most violent
^meteorological episod^es in ̂ U.^S. history. From it
has come ne^w knowledge about b^ow to cope with
the concentrated fur^y of twisters.

It began about 1 p.m. April 3, 1974^, ̂ when
a small tornado touched down near Morris,
I I I . , a few miles southwest of Chicago,
causing no deaths and little propert^y dam-
age. From this inauspicious beginning came
a meteorological episode of almost unbeliev-
able proportions—the most massive out-
break of tornadoes in U.S. history. In the
ensuing 18 hours^, a total of 148 tornadoes
gouged paths through parts of 13 states east
of the Mississippi River^, killing more than
300 people, injuring about 6,000, and caus-
ing more than half a bi l l ion dollars in
property damage.

According to a *NOAA Natural Disaster
Survey Team and other investigators, many
of these tornadoes churned across the land-
scap^e at 40 to 60 miles per hour, and in their
destructive fury were among the most pow-
^erful ever recorded. Their average path

"Th^e thr^eat that fright^ens me most," said
^Weath^er S^ervice Director Georg^e P.
*Cressman after the April 3-4, 197^4, tornado
^outbrea^k, "is that of a tornado hitting a
school fille^d ̂ with children ̂ without warning. *"*
He ̂ urged impro^vements in public aw^areness
^of how to cope with tornadoes, more and
be^t^ter s^ystems of detecting and trac^king
tornadoes, ̂ and faster and more-̂ reliable
^communication o^f s^to^rm warnings.
Investigations by a team of architects and
engineers of the "super-outbreak" showed
tha^t the worst effect of a tornado comes
from the side of th^e rotating funnel whose
*windspeed is augmented by the tornado's
for^ward sp^eed over the gro^und.
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length was 18.7 miles, compared with an
average for all tornadoes in 1973 of 4.7
miles, and in ^1972 of 3.3. O^ne of ^them
slashed a path 134 miles across northwest
Indiana. Their combined total path length
was considerably more than 2^,000 miles—
compared to the total path length of all
tornadoes for an average year of about 4,000
miles.

The toll of 307 tornado fatalities on April
3-4 was exceeded in U.S. history only by
the *tri-state tornado outbreak of March 18,
1925, when seven tornadoes traveled a total
of 437 miles across Missouri, Illinois and
Indiana and caused 746 deaths. Ne^xt in
notoriety was the Palm Sunday outbreak of
April II, 1965, which spawned more than 30
tornadoes with path^s tota^ling 853 miles, and
killed 256 people in five Midwest states.

So—by all counts except death toll—the
April 3-4 outbreak was by far the most
devastating on record. Many investigators
believe the death toll, too, would have been
a record had it not been for improvements
in tornado watches and warnings, in com-
munications and in community prepare^dness
e^fforts.

The April 3-4 tornadoes affected 13
states—Alabama, Georgia, Illinois, Indiana,
Kentucky, Michigan, Mississippi, New
York, North Carolina, Ohio, Tennessee,
Virginia and West Virginia—and Windsor,
Canada, across from Detroit, where eight
persons were killed when a 25-foot masonry
wall of an ice rink collapsed on top of them.

As would be expected after such a death-
dealing and far-ranging episode, a large
number of investigators—Federal, state and
local—quickly converged on the scenes of
greatest devastation^, trying to piece together
exactly what had happened, and how the

public had responded. Six states were the
focus of maximum attention, because they
had the greatest numbers of fatalities. Ac-
cording to *NOAA's Environmental Data
Service, these were Alabama, with 77; Ken-
tucky, with 71; ̂ Indiana, with 47; Tennessee,
wit^h 44; Ohio, with 40; and Georgia, with
16.

Warnings throughout the 18-hour episode,
according to *NOAA investigators, were
about as good as could be expected consid-
ering the chaotic circumstances, and in
some instances were outstanding. So were
the reactions of state and local officials in
caring for the injured, trying to maintain
order, and restoring vital public utilities.

In the days, weeks and months that
followed, one important series of contribu-
tions by investigators consisted of detailed
studies of individual tornadoes in the out-
break by teams of *NOAA field examiners
under the direction of University of Chicago
Professor *T. Theodore *Fujita. These men
painstakingly mapped out the paths and
strengths of each of the 148 tornadoes in the
"super-outbreak," and tried to get a reason-
able profile of the meteorology and forces
involved. They discovered that a number of
the tornadoes hugged the terrain very
closely, crossing ridges and sweeping down
into valleys with little loss in power. Engi-
neers believe this finding has important
implications for future design of tornado-
resistant structures in mountainous or hilly
terrain—particularly such vital facilities as
nuclear power plants. This finding is only
one of many significant contributions to
tornado knowledge by the *Fujita group.

Another important type of contribution
was made by a team of architects and
engineers who studied the effect of the April



Sou^t^h an^d wes^t wa^l^ls of ^this school in Par^ker, In^d., caved inward
when a nor^theast-bound tornado hit on Apri^l 3, 1974, This was
a typical effect.

Upper floors are in^variably dangerous. This three-story school in
Talma, Ind., was struc^k by a ma^xi-tornado on April *3^~ after
school-closing time.

Southwest ̂ rooms on third floor of Talma,
Ind., school were almost completely
demolished.

Talma, Ind., sc^hool gym adjacent to the main
building also was reduced to a heap of
rubble.

^Even autos become missiles when propelled
by a tornado. This one was stopped by a
telephone pole.

3-4 tornadoes on buildings. These men ^were
wor^king for *NOAA's National Severe Storms
Laboratory, the Defense Civil Preparedness
Agency, the National Academy of Engineer-
ing, and the National Science Foundation.
Members of the team included *Kishor *C.
*Mehta, Joseph *E. Minor, and James *R.
McDonald, of Texas Tech University: Billy
*R. Manning, of Auburn, Ala., University;
Uwe F. *Koehler, of Ball State, Ind., Univer-
sity; James *J. *Abernethy of Lawrence Insti-
tute of Technology, near Detroit; and Thomas
Hanson of the University of Detroit.

The results of their investigations are
described in a 118-page report called "The
Engineering Aspects of the Tornadoes of
April 3-4, 1974." It was prepared for the
Committee on Natural Disasters of the
National Research Council, National Acad-
emy of Sciences-National Academy of Engi-
neering. It documents "the extent and se-
verity of the damage" and makes recom-
mendations for "mitigation of disasters re-
sulting from future storms."

Among key findings:
^• *Windspeeds in these tornadoes, some of

which appear to have been as severe a^s any
previously documented, probably did not
exceed 250 miles per hour, based on exami-
nations of structures that failed and struc-
tures that did not. This finding is lower than
some previous estimates of maximum tor-
nado *windspeeds, which ranged to more
than 300 miles per hour or more, but the
April 3-4 investigators believe their esti-
mates are probably closer to reality.
^• In spite of their severity, these tornadoes
in most instances would not have caused
deaths in well-engineered buildings such as
schools, if the occupants knew in which
places in the schools to seek safety and */^/^
they had sufficient warning to go there.
Marginally engineered structures such as
many commercial and light industrial build-
ings, apartment buildings and motels, would
be less safe because tornadoes frequently
cause their walls, ceilings and ̂ f^loors to col-
lapse. Private homes have little or no resis-
tance to extreme winds, although they fre-
quently have pockets of protection such as
basements, bathrooms and interior closets.
Mobile homes "offer no opportunity for oc-

cupant protection."

^• If the meteorological profession can pro-
vide a minimal warning t ime, through
emerging improvements in satellite photog-
raphy, radar analyses and other means of
tornado detection, this "will have a signifi-
cant influence on design of structural sys-
tems for occupant protection." In years
past, the team members believe, there has
been a tendency toward fatalism about de-
sign of structures against tornadoes, because
there was a feeling tornadoes were so
unpredictable and overwhelmingly destruc-
tive that efforts to design against them were
futile. The team believes this attitude has led
to a loss of opportunities to provide a consid-
erable degree of protection against tornadoes

*^vwhen a moderate amount of added strength
would have done the job.
^• In particular, the team feels there is a
significant opportunity to advance the art of
school design "to include tornado-protected
areas for schoolchildren."

The team of architects and engineers
examined 20 severely damaged schools that



School buses are e^ven more ^dangerous t̂ han autos ̂ when hit b^y a
torna^do, because t^hey ̂ have a highe r̂ cente^r of gra^vity. This one
turned over and rolled.

A "safest corridor" in an Indiana elementary school was this on^e, which
runs east and west. It was nearly perpendicular to the path of the torn^a^do.

This corridor in a *^Xenia school became ^a^
wind tunnel for a tornado's strongest blast.

•

*,

Load-bearing walls of schoolroom in Par^ker^,^
Ind., were pushed in. The roof then
collapsed.

Tornado punched holes in wa^lls of school
gym in Alabama. Steel frame ̂ kept roof in
place.

were hit in the April 3-4 outbreak in Indi-
ana, Ohio. ̂ Kentucky and Alabama. Schools
hit at other ti^mes by other tornadoes also
were examined by members o^f the team.
One finding has been that the nation has
been extremely fortunate in that most recent
tornadoes that hit schools did so when the
^schools were not in session. The investiga-
tors thus feel that there is an urgent need for
school officials, architects, engineers and
weather forecasters to delay no longer in
pooling their knowledge—in each tornado-
prone area—to select in advance those pla-
^ces in schools which will provide the great-
^est protection from a direct hit by a large
tornado.

^In a nutshell—do it now! Next t ime.
^Nature may not be so merciful.

Profe^ssor James *Abernethy of Lawrence
Institute of Technology in *Southfield, *Mich-
*^'^gan, a member of the team, prepared for
the National Weather Service a slide lecture
that is now being distributed throughout the
^nation to help arouse appropriate public
officials to select the best-available tornado
shelters in schools. What follows are ex-

cerpts from that slide-lecture.
One key point is that the worst effect of a

to rnado on a school is not caused by
explosive decompression as the tornado
"eye^" passe^s overhead—as has often been
said—but, rather, by the savage blast of
wind from that portion of the rotating funnel
which is augmented by the tornado's for-
ward speed over the ground—which may be
as much as ^50 miles an hour. This means
that a tornado with a 1^50 mile per hour
rotational speed, counterclockwise, will
have a wind force on its right-hand side 100
miles per hour stronger than on the left.

Then, since most tornadoes come from
the southwest, this means the extreme blast
of wind will usually come from the same
direction and schoolrooms on upper ^f^loors
facing the approaching tornado wil l be the
most dangerous places to be, because they
wil l receive the maxim^um impact . Con-
versely, the safer places in a school with no
basement usually will be on the lowest floor,
in interior corridors that open to the east
and north, where wind forces usually will be
less destructive.

If the school—or any other building in^-^
volved—has a basement, that of cour^se
remains the safest place—and not necessar-
ily the southwest corner of it as has often
been ^said. The important thing is to get
under a heavy piece of furniture such as a
workbench or sturdy table, to protect your-
self from falling debris.

The team's finding that the most damage
usually is a result of a strong blast of wind
rather than explosive decompression comes
as something of a surprise to many people
who have been reading about tornadoes
over the years.

"But time and time again," *Abernethy
said, "we found windows and walls on the
south and west sides pushed in, not out,
while if a north wall failed it usually fell
outward. But such failures were rare. We
also frequently found window glass imbed-
ded in interior walls of south- and west-
facing classrooms, again illustrating the ex-
treme danger of remaining in such areas.
Windows on north-facing rooms were often
intact. And it didn't seem to matter whether
we were in Alabama or Indiana. The *de-

*NOAA ̂ Maga^zine July 1975



Sava^ge bl^ast of ^wind fro^m direction of
the approachin^g torna^do causes walls to
^buc^k^le.

Wind destroys roofs b^y
aerod^ynamic li^fting and "ballooning" ef^fec^t
of internal pressure.

Walls leeward to tornado
sometimes fail because of internal
pressure—but this is rare.

Draw^ing at right *shows'"best available"shelter
areas ^in school ̂ with ̂ 508 pupils an^d 32 staff,
with each person allotted si^x square feet o^f^
shelter space. Schematic drawing of
tornado with 150 mile per hour rotational
speed and 50 *mph forward speed shows
why win^d force on one side may be 100 *mph
stronger than on opposite side.

*scriptions of survivors and the evidence
pointed to the same general conclusion."

The researchers said that in their opinion
the principal effects of a large tornado are,
in order of importance: first, the disintegrat-
in^g pressure of w i n d against ^windows,
doors, and walls; second, the devastating
effect of missiles propelled by these winds^;^
third, the collapse of high portions of build-
ings such as c h i m n e y s into lower parts
which other^wise would suffer little damage,
and fourth, the explosive pressure differen-
tial when air pressure inside a building is
momentarily greater than outside. They said
*schoolbuildings designed to meet usual code
requirements seldom failed because of ex-
plosive decompression, but usually because
of some combination of the other three.

In agreement w i t h prev ious Nat ional
Weather Service warnings, the researchers
cautioned that large rooms with free-span
roofs are part icularly dangerous because of
the likelihood of roof failure and subsequent
showering of debris on people below. They
said roofs of gymnasiums, cafeterias and
^auditoriums fai l because of aerodynamic
"lifting" by winds passing over the roofs,
plus "ballooning" from within, caused by
the inrush of air through openings in wind-
ward walls.
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Other places to be avoided besides rooms
on the windward side and rooms with broad
roofs are listed as areas with lots of glass,
which when shattered acts l ike shrapnel;
corridors and spaces l ikely to become "wind
tunnels," and area^s with load-bearing walls.

The wind-tunnel effect occurs in corridors
in l ine with a tornado's t ravel . Tornado
survivors report that glass, gravel, dirt and
all kinds of debris w i l l actual ly move hori-
zontally through such tunnels . The archi-
tects and engineers point out, however, that
those corridors, although not the safest of
corridors, are sti l l preferable to rooms on
ei ther side. They advise people seeking
shelter in such corridors to be particularly
careful to crouch or lie flat and cover their
heads. If there is a choice, interior corridors
facing north are usua l ly safest, followed by
those facing east . If the b e s t - a v a i l a b l e
choice is a corridor with a door facing an
approaching tornado, stay well back from
the door.

The warning against load-bearing wal ls
applies to rooms where roofs and floors
depend on walls for their support. If the
wall collapses, the roof or floor also fails—a
very dangerous combination.

Reversing the coin, the investigators l ist
"good features" for a tornado shelter, in

order of importance, as a place on the
lowest floor, under a short-span ceiling, in
the interior of the bui lding, in a room with
framed construction rather than load-bearing
walls. They recommend six square feet per
person in shelter areas. They also strongly
advise any school official seeking to desig-
nate best-available shelter areas to seek
advise from the local weather office on
frequency and behavior of tornadoes in his
region, and, most important, the advice of
qualified architects or engineers on the pla-
ces in schools which will provide maximum
protection. The i l lus t ra t ion accompanying
this article shows such a plan for a one-
story elementary school without a basement.

Ult imate ly, it is expected that the findings
of the team of architects and engineers who
examined schools hit by the April 3-4 out-
break w i l l lead to improved standards of
school construction, with tornadoes specifi-
cally in mind.

But, at this writing, the investigators say
there is much more information to be gath-
ered and analysis to be done before they are
ready to make such recommendations.

For the present, however, knowledge of
where a damaging tornado is l ikely to hit a
school hardest, and where the safest shelters
are likely to be, undoubtedly will save lives.



A school bus was lying upside down on the stage

FOUR MINUTES IN *XENIA
*Xenia, O^hio, a city of 27,000 people, suf-
fered the greatest damage of any commu-
nity hit by the 148 tornadoes of April 3-4,
1974. Thirty-four people there were killed.
Property damage in *Xenia was estimated at
75 million dollars.

The tornado that struck *Xenia approached
from the southwest and churned northeast
through the heart of the city for about four
minutes, damaging or destroying almost
3,000 homes, commercial establishments,
and five of the city's 11 schools. It narrowly
missed Greene Memorial Hospital. Path
width ^varied from 2,000 to 3,000 feet. Esti-
mated destructive power was at or near the
top of the *Fujita-Pearson scale of tornado-
intensity, with winds probably exceeding
200 miles per hour.

The tornado struck at about 4:40 p.m. So
most of *Xenia's children were not assem-
bled in the stricken schools. The five
schools that were hit—two elementary
schools, two junior high schools, and one
high school—sustained very heavy damage
to upper stories, exterior classrooms, gym-
nasiums, cafeterias, and auditoriums.

The important point made, however, by a
team of architectural experts on the scene
soon after was that interior hallways, partic-
ularly on lowest floors perpendicular to the
tornado's path, sustained negligible damage
and would probably have provided safe
shelter in most instances, even if the
schools had been in session and children
huddled in the corridors.

One of the most dramatic episodes illus-
trating th^is point was the experience of a
teacher and a group of 15 students who by
chance had remained at *Xenia High School
after hours and were in the school when the
tornado hit. What follows is a condensed
version o^f narratives of two of the survivors'
recollections.

The first is that of Ruth Venuti, an 18-year-
old senior, who had stayed after school
waiting for a friend to drive her home. The
time was about 4:20. She was standing by a
doorway, facing west. School had let out at
3, as usual, so there were few others about.

Ruth said there had been heavy rain since
about noon, intermittently, and that some of
the students were aware there was a tor-
nado watch in effect for the area, but, since
tornado watches were so frequent, there
was not widespread concern. She did say,
however, that some of the students had
evidenced nervousness about the heavy rain
and threatening clouds.

She said that, at about 4:25 p.m., as she
gazed out the doorway, she saw a black
cloud about a block long and perhaps *21/2
miles from the school. Lightning associated
with the cloud was becoming intense, and it
began changing from a vertical to a more-
horizontal position as she watched. Then
the cloud seemed to shrink into a column
just north of the center. It became grayish-
white.

Ruth Venuti, 18-year-ol^d senior at *^Xenia
High School, spotted huge ̂ tornado bearing
down. She ran to opposite end o^f school
and warned others in time ̂ for all to see^k^
shelter.

"I realized it was a tornado when I saw the
air currents begin to swirl."

Ruth quickly began looking for a school
official to spread the alarm to others re-
maining in the building. Knowing the
school's drama cast was rehearsing in the
auditorium at the opposite end of the school
she went there and told members of the
drama group that there was a tornado a few
blocks away.

At first, said English teacher David Heath,
the director, "I thought it was a joke. I
came very close to telling everyone to forget
it and to go through a dance number they
were rehearsing again. That would have
been a fatal mistake. Instead, I jumped off
the stage and told everyone to follow me so
we could get a view of the tornado. I imag-
ined a funnel cloud in the sky that we could
look at and then return to rehearsing.

"We ran to the front doors that were
nearest the auditorium, and saw what
looked to be a column of dirt or smoke
swirling around. We couldn't see anything
that resembled a clearly defined funnel
cloud. It appeared to be between 100 and
200 yards away. Then cars parked in front of
the school began to bounce around. It was
beyond belief. Someone said we'd better
take cover, so we all ran toward the center
hall of the school. The lights went out just
before we turned the corner and crouched
against the walls on both sides of the corri-
dor."

Heath estimated the interval between the
moment Ruth sounded the alarm until the
tornado hit was about one minute. "In any
case we had very little time." He added:

"The impact of the wind was immediate,

with no build-up. The first thing I heard was
the sound of shattering glass. Even though
other people in *Xenia said the tornado
sounded like a freight train, it didn't sound
like that to me. With the sound of breaking
glass there was a noise like the clattering of
a thousand sets of Venetian blinds, along
with tremendous crashing and grat ing
sounds. When I opened my eyes a couple of
times I saw large pieces of dirt and wood
flying horizontally down the corridor. Lock-
ers clanged open and shut. Several sections
of lockers were pulled from the wall and
thrown to the floor."

Heath said the tornado had a calm "eye,"
like a miniature hurricane. "For an instant
the wind subsided and I looked up. One boy
started to stand and I shouted him down.
Then the wind hit again with seemingly
greater force. We were all hit with dirt,
broken glass, mud, wood and Heaven knows
what else. I was still picking glass out of my
scalp two days later."

Heath said the air pressure "kept con-
stantly changing in the building. ^My ears
hurt a lot and I was constantly swallowing to
make them pop. I have no idea how long the
winds pelted the building, although it was
probably about a minute. It seemed like an
eternity.

"Finally it stopped, and there was total
silence."

No one in the school was killed or even
seriously in^jured.

Heath said after it was over he and the
students went back to the auditorium where
they had been rehearsing. The roof had
collapsed and was resting on the auditorium
seats. A school bus was lying upside down
on the stage.

"When we went outside the school, the
park across the street looked like a part of a
planet that had burned up years ago. Then I
turned around, and was completely
stunned. The entire top floor of the high
school was missing. Rubble was every-
where. Fountains of water were streaming
up from where the second-floor chemistry
labs had been. It was then I realized just
how bad the tornado really had been.

"In the discussions following the storm,
there have been many rumors about what
actually happened in the school that day.
Some say we had no warning whatever. But
we did have warning, even if it was partly by
luck. Ruth Venuti, the girl who warned us,
had been waiting at the other end of the
school. If she had not come to the audito-
rium, many of us there surely would have
been maimed or killed.

"At the risk of sounding preachy, I feel I
must pass along some advice. It pays to take
time to find out in advance the safest places
from tornadoes in your schools or homes.
Find out how tornadoes work, how they
move. Above all, don't ignore tornado warn-
ings. Take cover while you can. It could save
your life."

*NOAA Maga^zine July 1975



*NOAA Profile A
MILLION MILES

TO THE
TOP BY RAYMOND *WILCOVE

Whoever that other fellow is—the one who
wakes the bugler up—he got one young man
started on the road to the very top.

Rear Admiral *Harley *D. *Nygren, Direc-
tor of the *NOAA Corps^, says that his
proficiency with the bugle launched him into
his ^33-year career—a career that began in
the Navy, led to the Coast and Geodetic
Survey, and then to *NOAA.

"I was a pretty good bugler," he said. "I
started when I was about 10 and played in
the Boy Scouts, at the Y MC A camp and
finally in a drum and bugle corps. And this
got me into the Navy because when 1
graduated from high school in 194^2, I ap-
plied for the Nav^al *ROTC at the University
of Washington, along with some 1^500 oth-
ers. The *NROTC commander had heard
^about me ^and w^anted me in his band. He
got me in and I became the *NROTC
battalion bugler. My Navy experience led
me to the Co^ast and Geodetic Survey."

*Nygren began a colorful and varied life in
the of^f^icer corps when he joined the Coast

IO

Bugle ̂ t^ucke^d sma^r^t^ly un^de^r an ^arm, the
Admir^al-to-b^e is seen as a 10-year-old. At
right, in ̂ 1949, Ensign *Harley *D. *Nygren
braves the rigors of winter on the North
Coast of Alas^ka, ^where 5^5 ^degree-below-
zero temperatures were not considered
surprising.

and Geodetic Survey in 1947 as a deck
of^ficer . He served on the Survey ships
Explorer. Pathfinder, Pioneer and Hodgson
in various capacities and on the Surveyor,
which he commanded. He w^as assigned to
hydrographie gravity survey and *geodetec
survey field pa^rties, often traveling with
Survey caravans criss-crossing the North
American continent.

His duties to^ok him to all ^50 states, the
West Indies. Europe. Africa. South Amer-
ica. Canada. Mexico, the Falkland Islands,
the Arctic and the Antarctic. He served ̂ as
Associate Administrator of the Environmen-

tal Science Services Administration, prede-
cessor of *NOAA, and since *I970 as Direc-
tor of the *NOAA Corps.

*Nygren's l inks with the sea go back to his
youth in Se^attle. Wash., when he joined the
Sea Scouts and helped man their 40-foot
sloop, the Yankee Clipper. By this time, he
had already learned to play the bugle. After
a brief stint with the Army as a civilian
warehouse laborer following graduation from
high school, he enlisted in the Naval Re-
serve in *I942 and was assigned to the
*NROTC College Training Program at the
Unive r s i t y of Washington, where he re-
ceived his *B.S. degree in engineering in
194^5.

It was dur ing his three years at the
univers i ty that part of his character was
molded—the h^ard way. He was an appren-
tice ^seaman in the *NROTC and had to
contend with the college graduates the Navy
was t ra ining to become officers. "They
called them 90-day wonders," *Nygren re-
cal led , "because the i r course took only
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three months. Boy, ̂ w^e had to take a lot of
guff from them. Take it and like it!"

In the spring of 1945, *Nygren was com-
miss ioned as ens ign and as s igned to a
destroyer, the *USS Hughes in the Pacific
Theatre. "I chased it around the Pacific for
three months trying to catch up with it,"
remarked *Nygren. He was in Pearl Harbor
when the war ended.

With the war over, the Navy had other
plans for the destroyer^, as a target for the
atomic bomb tests at Bikini in the spring of
1946.

"I was the damage control officer in
charge of the deck force," said *Nygren,
"and it was my job to assess the damage
caused by the bombing. The sh ip led a
charmed life. The Air Force dropped the
bomb too far off and the ship survived. We
went aboard within a week or so to check
the damage. She was s t i l l serviceable and
we managed to get up steam and move he^r^
about the harbor for the next shot. The
second blast almost sank her, but not
quite."

*Nygren spent the next fe^w months mi-
nutely examining and reporting on the dam-
age done to the ship by the A-bomb, until
someone decided that because of the radia-
tion she wasn't safe to go aboard. Then, his
mission completed. Ensign *Nygren wrote
his own travel orders and went home.

Back in Seattle, he returned to the Uni-
versity of Washington for a degree in me-
chanical engineering, which he received in
1947. One day, whi le going to class, he saw
three gray sh ips t ied up to a pier. His
curiosity aroused, he discovered they were
Coast and Geodetic Survey ships. *Capt.
Henry Fortin, the watch officer, gave him a
talk and an application and he signed up as
a deck officer, w i t h the understanding that
he would rep^ort for work after he graduated.

"I had a 20-foot cabin sloop." *Nygren
recalled, "and I wasn't in any hurry to go to
work as long as I had any money. When it
f i n a l l y ran out, after several m o n t h s , I
reported for duty."

In the spring of 1948. *Nygren was
commi^ssioned an Ensign and assigned to the
Explorer, which sailed for the Aleutians to
conduct hydrographie surveys. *Nygren has
a special place in his heart for Alaska, for
he spent more t ime there on assignment
than anywhere else. Off and on, his assign-
ments were to take him there for the next
two decades u n t i l , in the fall of 1968, he
relinq^uished command of the Surveyor and
went to *Rockville, Md.. where he has been
ever since.

*Nygren is ambivalent about the nation's
49th st^ate, its *50-below-zero temperatures,
its raging winds, its mosquitoes, its choppy
seas, and its charm.

The *NOAA Corps Director and his ̂ wife,
Norma, hold a summit conference o^ver
plants to be set out at their Virginia home
(top). Belo^w, *^Nygren and son ̂ Matthew
discuss some of the finer points of base^ball,
with Pop of^fering a demonstration.
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"At t i m e s , it was cold as hell.^" he
recalled. "You don't ever forget having to
repair a tractor on the ice ^when it 's 50
degrees belo^w zero. Nor having your shack
bum down around your ears when it's about
^35 below. Or having your launch e^xplode.
Or falling throu^gh the ice whi le hunting."

Offsetting that was some of the earth's
most beautiful and awe-inspiring scenery,
magnificent glaciers, great forests, and a
place where the air is as fresh and bracin^g^
as it was thousands of years ago.

One of *Nygren's most rewarding assign-
ments, as he looks back at it, was the
nautical charting he did above the Arctic
circle from 1949 to 1952 along the Beaufort
Sea w h i c h laps the northern shores of
Alaska. Today, these nautical cha^r^ts guide
cargo vessels through treacherous seas as
they pick their way among the ice ̂ f^loes to
the camps on the oil-rich North Slope.

"The experience was rewarding in the
knowledge that ^we played a key role in the
development of these oil lands,^" said *Ny-
*gren, "but i^t certainly wasn't rewarding to
me ^financially. As an Ensign, I was the
lowest paid member of our party. The
Eskimos got more."

But *Nygren got a pay raise in 1951 on
being promoted to Lieutenant *(j.g.). The
Admiral leaned back in his chair and smiled
as his mind went back over the years.

"Counting the time I spent in the Navy, I
^was an Ensign for six years." he mused.
"That's a long time to be at the bottom of
the ladder."

*Nygren was in charge of one of the two
pa^r^ties which conducted the North Slope
surveys out of which came ̂ 30 charts cover-
ing the coastal areas from Point Hope
southwest of Point Barrow to the Canadian
border on the east. Each party consisted of
about 35 officers. Civi l Service personnel
and Eskimos, hired as temporary employees
during each working season.

"We worked from 1949 to 1952^, beginning
in February or March, and continuing unti l
*Steptember, when the Beaufort Sea froze
over completely." said *Nygren. "The cold
weather didn't stop us, the ice did. There
were times, of course, when the temperature
fel l wel l below 50 and the wind howled,
when we were unable to conduct our sur-
veys, but many were the times we worked
12 hours a day in *40-below temperatures.
The object was to keep moving. We sur-
veyed hundreds of miles by triangulation on
land and launch work off the coast. We
worked on land unti l August, when the ice
in the Beaufort Sea broke up. It didn't
exactly leave. It just moved out to sea a
l i t t l e way and we worked among the ice
floes with our launches, taking soundings
and grab samples of the bottom and main-
taining the tide gages."

After being stationed in Seattle for б1/^-^
years, *Nygren. by then a fu l l Lieutenant,
was assigned to geodesy. W h i l e working
with a gravity p^arty in ^Minnesota, *Nygren
received what he remembers as one of the
most interesting *assigments of his career, a
special one-man mission for the m i l i t a r y

v

*T^A^te *Nygrens enjoy an evening in t̂ he ̂ family
library (top). ̂ The A^dmiral and ^Matthe^w^
inspect a *fearsomel^y-decorated ̂ ki^te ̂ (left^):
*Adm. and ̂ Mrs. *Nygren pose wit^h their dog,
*Muppet^; below, *Adm. *Nygren confers in his
*Rock^ville office with his secretary, Mrs.
^V^erna *Mi^ze.

Photos: Frank *Oxley
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making gravity surveys at home and abroad.
His first mission took him to New Mexico,
Hawaii and other Pacific islands. His sec-
ond trip took him to England, Europe,
Africa and back to Europe.

Since he was the chief of party and the
disbursing officer for his group, he had to be
back in Minnesota in t ime to sign the
paychecks. Each trip was therefore limited
to two weeks and when he reached Switzer-
land on this second trip, he ̂ f^lew from there
direct to Minnesota to take care of his
party's payroll. It was on this trip that he
made an unscheduled visit to Paris. While
flying over the city, his plane lost an engine
and had to make a forced landing.

*Nygren^'s next major assignment took him
to Patrick Air Force Base, Fla., from which
he conducted leveling, triangulation, astro-
nomic and gravity surveys in Florida and
the West Indies for some 18 months. He
was relieved in this post by *Lt. *Cdr. Allen
*L. Powell, who later went on to become a
Rear Admiral and Director of the National
Ocean Survey.

Following completion of the s^pecial proj-
ect at Patrick Air Force Base in September
1957, he was assigned to the Seattle-based
ship Pathfinder.

"I landed in the same job and same room
I^'d had four years earlier on the ship," he
recalled. Where did the ship go? To Alaska,
of course, to the Aleutians and Bering sea,
where his 18 months of service was punc-
tuated by a murder aboard ship.

A year of graduate studies in 1958-59 at
the *Univeristy of Washington School of
Oceanography landed him back in Alaska
aboard the university^'s 30-year-old, 128-foot
wooden ship Brown Bear.

"We worked in the Chukchi Sea, north of
Point Barrow," said *Nygren. "We just kept
on sailing north until the ice stopped us."

In 1961, *Nygren received another cold-
weather assignment. He was detailed to the
British Antarctic Expedition as the U.S.
representative and spent four months visit-
ing all British, Argentine and Chilean bases
on the southern continent with the British
research ships *Shackleton and John *Biscoe.

"I landed in Montevideo, Uruguay, on
my way home," recalled *Nygren, "and ^f^lat
broke, because the home office in Washing-
ton had neglected to send my paychecks
there. Luckily, I had a plane ticket home. I
complained, of course, upon my return, and
all my paychecks for the next three months
were sent to Montevideo."

His assignment in Antarctica was fol-
lowed by a four-year stay in Washington,
where he served on the planning staff of the
Environmental Science Services Administra-
tion.

"I finally asked them to send me back to
^sea," said *Nygren. "I'd been behind a desk
long enough. So in 1966, they assigned me
to the Surveyor as executive officer."

In the next two years, during which he
received command of the ship, *Nygren was
^busy in the waters around Hawaii and, of
course, Alaska.

*Nygren left the Surveyor in 1968 to
^succeed Rear Admiral Don A. Jones, a
former Surveyor skipper, as Associate Ad-

*ministrator of ESSA and was promoted to
flag rank. Jones took over the Coast and
Geodetic Survey as Director. In 1970, when
*NOAA was formed *Nygren became Direc-
tor of the NO A A Corps.

"After knocking about all over the world,
I guess I'm here to stay now," said *Nygren.
He estimated that his travels took him
"perhaps over a million miles" in just about
every conceivable form of transportation,
including planes, ships, survey launches,
submarines, destroyers, aircraft carrier, heli-
copter, troop transport, train, bus, sailboat,
outboard *motorboat and *rowboat. No ca-
noes.

As *NOAA Corps Director, *Nygren has
broken new ground. The Commissioned
Corps, a male bastion for more than a
century and a half, enrolled its first female
officer in 1972. Of the 16 women who have
since joined the corps, only one has left (she
suffered from sea sickness). The number of
minority group officers has also increased.

One of the achievements of which *Nygren
is proudest is the increase in the number of
commissioned officers who have remained
in the corps after completion of their initial
tour of duty. The retention rate has in-
creased from 20 percent to over 50 per cent
in the past five years.

The *NOAA Corps Director keeps in
close touch with his officers. "One of the
most interesting aspects of my job," he
said, "is being able to go out in the field and
see what our people are doing. Some of
them are involved in fascinating projects."

*Nygren makes it a point to speak to every
of^f^icer training class at Kings Point, *N.Y.
"We tell our young officers," he said, "that
we're going to overwork them and wear
them out. They'll get hungry and thirsty on
the job. They'll really get to know the
environment in which they work, and in the
process, find out what they're actually like
and what they can do."

The size of the Co^r^p^s has also increased
during *Nygren's stewardship. In Fiscal
Year 1968, shortly before he took over, its
authorized strength was 300. Today it is
360, and plans are to increase it to 390 next
year and to 420 by the following year.
"We're having no trouble filling our ranks,"
said *Nygren.

"There is a tremendous demand through-
out *NOAA for the services of commis-
sioned officers," he said, "because they are a
productive group and are distinguished by
their mobility, flexibility and versatility."

Half the Corps is now serving at sea.
That's where much of the work has to be
done, although *Nygren would like to reduce
somewhat the proportion on sea duty. But
he regards the sea as tremendously impor-
tant to the future of the United States. He
feels, however^, that if the potential of the
oceans is to be fully realized, the educa-
tional approach to the problems of the seas
that now face the country must be revised.

"We need a more intensive study of the
oceans all the way up, from the grades
through the colleges," said *Nygren. "We
need broader programs in oceanography in
college. The schools keep on producing
people who are compartmentalized.

"People should be more broadly educated
in the problems of the oceans and less
specialized. The oceans cannot be left to the
scientists, including *oceanographers. They
are too important for that. Oceanic courses
should cover the history of the ocean, the
law of the sea, the economics of the ocean
and a greater appreciation of the oceans'
importance to our daily lives.

"Too many people have only an intellec-
tual understanding of the oceans and never
experience what the oceans are really like.
Just as you can't leave the conduct of wars
to generals and admirals alone, so you can't
leave the oceans just to the experts."

*Nygren is married to the former Norma
M. *Grobey of Everett, Wash. The couple
lives in Vienna, Va., and have four chil-
dren, Eric^, Ernest, Peter and Matthew.

If you can believe Admiral *Nygren, once
he leaves his office he's under his wife's
thumb—her green thumb, that is.

"My wife is quite a gardener," he said,
"of flowers, vegetables and trees. I help her
out and I want to emphasize that that^'s
exactly what I do. One day she was away
for a while and I was trying to cope. A
neighbor came over, pointed to what I
thought was a rather handsome plant and
asked: 'What are you saving that ragweed
for?'"

The *NOAA Cor^ps Director is a history
buff, especially marine history, and has a
library of about 2000 books. He does a great
deal of reading. He's also strong on home
repairs. "I don't send out much to be
repaired by someone else," he remarked.

One of the things he repaired recently
was a 20-year-old *Bolsey camera produced
by a firm no longer in existence. "I fixed
the ̂ f^lash and found it still takes beautiful
pictures." With that and another camera,
*Nygren likes to pursue this hobby together
with another one, sailing, a pursuit which
goes back to the days he was 12 years old.
Some day^, when he finds the time, he's
going to build a sailboat.

As for sports, he's fond of golf. "I'm not
good at it and I don't take it seriously," he
said. "If I did, I'd be in trouble." But while
he doesn't take it seriously, he likes it well
enough to pursue the sport in winter.

Admiral *Nygren and Mrs. *Nygren can
often be found looking at old houses. "The
history attached to the place interests me,"
he explained. "Sometimes we'll buy a few
antiques, but we don't go in strongly for
that."

*Nygren is also a "battlefield buff." He
likes to visit battlegrounds and attempt to
reconstruct in his mind from what's physi-
cally present the drama that once occurred
there.

Life at the *Nygren home is quieter now
than it used to be. Of his four boys^, only
one, Matthew, 12, is at home. The others
are now living on the Pacific coast. Mat-
thew belongs to two bands and a Little
League baseball club. *Nygren helps out on
Little League activities, but is not involved
with the bands.

"My bugling days are over," he re-
marked. "Its a sure thing it won't get me
another stripe."
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BY CARL A. *POSEY

The concept was irresistible: take an agency
like NO A A and focus the considerable
ocean-^bent talents of its major components
on the marine environment and life-for^ms in
some crucial corner of America^'s offshore
world. Develop an ecological context for
man^'s roles as neighbor, exploiter^, and
custodian of this world, measure what has
happened thus far, and see what can be
done about the future. In 1972 the concept
took a name—MESA, for Marine Ecosys-
tem Analysis—and *NOAA scientists laid
plans for testing their idea in an oceanic
crucible called the New York Bight.

Strictly speaking, a bight is a body of
water edged on one side by a curved
coastline. But add ^"New York" to almost
anything and the meaning shifts to a higher
energy level. So that the New York Bight is
more than the roughly pentagonal 15,000-
*square-mile area running from an apex ̂ be-
tween Sandy Hook and *Rockaway Beach
out to the edge of the continental shelf 100
miles offshore. It is also a living thing that
reacts with the humanity massed along these
dark waters, the hazy towers of Manhattan
and the brick suburbs and all the transporta-
tion and industry and subsistence and serv-
ices that constitute this incomparable metro-
politan area. There is no separating the
Bight from the people and activities which
use it.

The MESA New York Bight project was
conceived to view these offshore waters and
their life, the environmental impact of some
20 million human neighbors, and the pa^r^ticu-
lar consequences of ocean dumping of sew-
age sludge, dredge spoils, and industrial
wastes—whole. To do this, an impressive
variety of talent and equipment was applied.
Current, sediment, and remote-sensing spe-
cialists from the Environmental Research
Laboratories' Atlantic Océanographie and
Meteorological Laboratories in Miami.
Ships and *oceanographers from the National
Ocean Survey. Submersibles provided by
the Manned Undersea Science and Technol-
ogy program office. The biological expe^r^tise
of the Middle Atlantic Coastal Fisheries
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Center of the National Marine Fisheries
Service. The special observational abilities
of the National Environmental Satellite
Service. The ability to move a mountain of
data, from the Environmental Data Service.
And participation by scientists in univer^si-
ties, industrial research institutions, and
other organizations.

*NOAA assembled a *NewYork Bight
MESA Advisory Committee, to coordinate
scientific studies already underway in the
Bight area, and to improve communications
among and with these efforts. The commit-
tee and its advisory panels also provide a
means by which officials responsible for
public service and for environmental man-
agement, citizens concerned with resource
conservation and the quality of life, and
others can contribute to project planning
and operations.

This national capital for arts and ^f^inance
is also the nation's leader in disposing of
wastes at sea. In an average year, boats and
barges lay down nearly half a billion cubic
feet of material at dumping sites out beyond
Ambrose Light. This material includes
dredge spoil (rich in organic matter and
heavy metals), waste acid (high in iron
compounds), some miscellaneous other ma-
terials (fly ash from *powerplants, for exam-
ple), and sewage sludge, the byproduct of
cleaning *wastewater, containing potentially
toxic heavy metals and pathogenic mate-
rials.

Management of sewage sludge and other
wastes is one of the disagreeable realities of
operating a metropolis. Some cities burn it,
others bury it, others recycle it as fertilizer.
Milwaukee exports fertilizer and so is able
to dispose of its sludge by spreading it
around the country. In the New York area,
sewage sludge is work for boats and barges,
and the dumping sites are in the great
plenum of the sea.

The Environmental Research Laborato-
ries' New York Bight MESA project got
underway in mid-1973. Meanwhile, there
was growing suspicion that sewage sludge
dumping had created a massive lens of
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material characterized as "black mayon-
naise" at the dump site, that, with its
germs, was stalking Long Island beaches.
Because of *NOAA's and *EPA's ocean
dumping responsibilities under 1972 legisla-
tion the New York Bight studies have
focused on what ocean dumping was doing
to the life and environment of the Bight.

Not much was known about the Bight
then. People had examined it in several
different ways over the years, and a general
understanding of what lived there, currents,
sediment transport, and other factors was
available to the very curious. But no one
had ever drawn a definitive picture of the
Bight, and so there was little context in
which to assess the effects of dumping.

Two years later, a more detailed likeness
is emerging, along with some answers about
what dumping is doing (and has done) to the
Bight, and what should be done about it.
This is the picture presented by the first
MESA report on ocean dumping:
^• The area of the New York Bight in which
present dumping sites are located is swept
by gentle currents along the *seafloor, some
of them part of an intermittent clockwise
gyre which moves water northward toward
Long Island, then seaward, then to the
southeast across the continental shelf. Little
sediment or dumped material is transported
over the ocean floor in the dumping site
areas except during the passage of major
storms, when movement of as much as
1,200 feet has been observed over periods of
several days. (In this regard, EPA points
out that as much as 9000 million gallons per
day of raw sewage is washed into the Bight
during heavy storms.)
^• Water circulation in the area appears to
be dominated by tidal cur^rents, freshwater
discharges from the Hudson and *Raritan
Rivers, and seasonal effects which tend to
stratify Bight waters. Only in winter is there
much vertical mixing in the water column.
^• There has been essentially no buildup of
sewage sludge at that dump site. Sewage
sludge is about 95 percent water, and much
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of its solids content is dispersed, mixed, and
d i lu t ed as it joins the other suspended
sediments which cloud Bight waters. Also,
biological and chemical processes contin-
ually break down dumped materials.

• At the dredge spoil dump site, however,
a mound of material some 30 feet high has
accumulated over about a generation of
dumping.
^• Levels of nutrients (nitrogen, phosphorus,
and silica compounds) are generally high
near the sewage sludge dump, and slightly
above "norma^l" around the dredge spoil
dump site. Beyond these localized increases,
nutrients in the Bight appear to be con-
trolled mainly by the outflow of the Hudson
and *Raritan Rivers.
^• The unsightly black mud popularized as
"black mayonnaise" does not indicate the
presence of sewage sludge. In fact, the
existence of muds in some topographic lows
off Long Island is typical of transient muddy
patches found along much of the Atlantic
coast.

• There is a small admixture of what ap-
pears to be sewage sludge in mud samples
taken off Long Island; however, it is not
possible to say whether these materials
came from the dumping site or from sewage
outfalls.

• There is no evidence that a front of
sewage sludge is s ta lking Long Island
beaches, or that ocean dumping in the New

The *NOAA Ship ̂ Ro^rqual at mooring at the
Sandy Hoo^k, Ne^w Jerse^y, laboratories of the
^National Marine Fisheries Service, one of
se^veral *NOAA elements involve^d in the
pioneering study of the Ne^w York Bight^.

York Bight has created an immediate threat
to the public health.

• A crucial area of uncertainty, according
to Charles *Gunnerson, director of the
MESA program office, has to do w i t h
determining the presence and source of
sewage sl^udge in materials taken from the
Bight.

"There is no way at present to measure
sewage sludge in a given bottom sample, or
to determine whether the sludge is from the
dump site or some other source. There are
still important questions as to when sewage
sludge become^s something else in the sea.
We are using a variety of measurements—
trace metals, total organic carbons, and the
ratio of total organic carbons to carbohy-
drates. This last shows some promise as a
sludge indicator. Probably we will have to
make a number of analyses and take our
conclusions from where the results of differ-
ent tests converge."

The absence of an immediate threat to
public health or Long Island beaches does
not mean that ocean dumping has been kind
to the New York Bight. There is ample
evidence of environmental stress, and ample
suspicion that much of this derives from

what is being dumped in the Bight.
Shellfish near the dump sites contain

*unacceptably high concentrations of *coli-
*form (intestinal) bacteria. In 1970, a circular
area with a six-nautical-mile radius around
the sewage sludge dump site was closed to
*shell^f^ishing by the Food and Drug Adminis-
tration. Last year, the closed area was
extended to include virtually the entire por-
tion of the Bight landward of this circular
area.

Fish taken from the Bight apex have a
higher incidence of fin rot—a disease in
which the fin rays and epidermis are pro-
gressively eroded from the outer edges in-
ward to the bases—than specimens taken
from surrounding areas. Crabs and other
Crustacea in the dump areas show some
shell deformities that could be pollution-
related.

The growing use of antibiotics over recent
years is also re^f^lected in samples from the
Bight. Antibiotic-resistant strains of nor-
mally harmless *coliform bacteria have been
found there, suggesting that this acquired
resistance, or *"R-factor," is transmitted
interchangeably between harmful and harm-
less bacterial species. The public health
significance of this last discovery is not yet
known.

Tests continue to try to isolate *cause-and^-^
*effect relationships between observed dam-
age and ocean dumping . For example ,
*NOAA fisheries scientists at the Sandy
Hook laboratory are deliberately stressing

16



captive fish with materials found in sludge
and dred^ge spoil, to determine whether the
observed fin rot is really caused by dump-
ing.

But project scientists have seen enough to
make some recommendations.

"All our information points to some eco-
logical damage from present dumping prac-
tices in the New York Bight," explains Dr.
*^R. Lawrence *Swanson, who manages the
project from its Stony Brook, Ne^w York,
headquarters. "We think that ocean dump-
ing as it is practiced in the Bight should
stop. Alternatives could be either disposal
ashore or additional cleansing of present
^wastes before dumping them at sea."

Meanwhile, *NOAA has agreed to help
the Environmental Protection Agency by
recommending two sites for study for alter-
native dumping sites offshore, should the
decision be to move present dumping farther
out to sea. Also, under contract to EPA the
Interstate Sanitation Commission is studying
^alternatives to dumping of sewage sludge in
the Bight.

These alternatives will not be available
overnight," *Swanson says, ^"and because
there appears to be no evidence of an
immediate health problem or threat to Long
^Island beaches from dumping, we have
^r^ecommended that the present dumping sites
be kept active u n t i l al ternatives can be
^developed.

"But we also want to be sure that any
^decision to move present dumping farther

T^he *NOAA Ship Ferre/ takes ^water samples
from the New York Bight while, ashore, Linda
^Ritter anal^y^zes a biological sample at the
^Mi^d^-Atlantic Coastal Fisheries Center. The
study provided information on which rational
management ̂ decisions can be based: much,
however, remains to be done.

out into the Bight is guided by solid scien-
tific data. That is why we are looking at
alternative areas for the Environmental Pro-
tection Agency."

*NOAA has urged that any move to
alternative dump-site areas be preceded by
at least a year of intensive study. In that
interval, *NOAA and EPA scientists hope, a
clear picture of the currents, life forms,
water chemistry, and bottom composition
would permit them to identify new dump
sites which would result in the least ecologi-
cal damage. Any new site designation would
have to be accompanied by an environmental
impact statement.

The effects of ocean dumping are only
one facet of the ecological picture *NOAA
scientists hope to get of the^- New York
Bight. "If dumping stopped today," *Gun-
*nerson says, "we would still have a heavily
stressed environment there. We^'re working
in a corner of a bathtub. We know some of
what we see here is in^f^luenced by what goes
on elsewhere in the Atlantic. But we don't
yet know how to assess the importance of

observed effects, whether we should be
th ink ing parts per million or parts per bil-
lion.

"Next year we'll be emphasizing studies
of possible public health impacts. We'll also
begin measuring petroleum hydrocarbons in
the Bight and try to determine whether
'fallout ' from polluted air is a significant
contributor of contaminants."

The pendulum has begun its swing back
toward a comprehensive view.

As the New York Bight project has
moved forward, authors in *NOAA and
other organizations have been using MESA
data in preparing a series of monographs for
the Sea Grant Program of the State Univer-
sity of New York. This series of state-of-
the-art summaries describing specific, im-
portant aspects of the Bight—beach forms
and coastal processes, demographic pat-
terns, sand and gravel, and so on—will be
published as some 30 separate titles by the
end of 1975. The project is supported by
special program funding from *NOAA's Sea
Grant Office. Eventually, the thirty titles
will become chapters in what the SUN Y
people call "the big book," a New York
Bight Atlas.

This will be one of the important tools the
MESA program will provide managers of
this highly stressed portion of America's
marine environment. Another is a concep-
tual model of the New York Bight ecosys-
tem, which will match research resources
and specific problem areas.

*^NOAA Maga^zine July 1975 17



Summer i^s here again and temperatures are
rising. Across the country, people are brac-
ing for the inevitable heat wave.

Scientists are not yet able to modify the
oppressiveness of summer on a large scale.
They can. ho^wever, provide some me^asures
of the impact of summer weather on our
daily activities.

One such measure is the cooling degree
day, summer sister of the more f a m i l i a r
heating degree day used to estimate fuel
consumption in winter. The cooling degree
day serves as an index of air conditioning
requirements, and is computed by subtract-
ing 6^5^°F from the daily mean temperature
(one-ha l f the sum of the high and low
temperature for a given day). For example,
if today's high temperature *82°F and the low
temper^ature is *60°F, the daily mean temper-
ature is *71°F (82 *+ ^60 *= 142: one-half of
142 *=^= 71). This equals six cooling degree
days (71 *-- 6^5 *^=^= 6). If the dai ly mean
temperature is 6^5°F or lower, the cooling
degree total is zero.

As temperatures increase, more cooling
degree days accumulate, and more energy is
required to main ta in indoor temperatures at
a comfortably cool level. Ut i l i ty companies
use cooling degree days rather than temper-
atures when they de te rmine how much

Words for summer living

COOL m
BY NATHANIEL *GUTTMAN

power they need to generate. The weather
forecasts for the next day, the next week or
the next month can be turned into an
equivalent accumulation of cooling degree
days for the period. From this, they com-
pute, and plan for, the power supply.

^Unfortunately, the relationship between
cooling degree days and energy consumption
is less precise than the one between heating
degree days and energy consumption. Con-
troversy exists among meteorologists and
engineers as to which atmospheric parame-
ters are most directly related to energy
usage by air condit ioning systems. Some
think that air temperature alone is a good
indicator^; others think that air temperature
combined wi th h u m i d i t y is the best indica-
tor, and a few believe that wind ^speed and
solar radiation should also be included.

You may have heard your local weather-
caster mention the Temperature-Humidi ty

or Discomfort Index. This index takes into
account temperature and moisture and is a
modification of the Effective Temperature.
The Effective Temperature was developed
in 1923 by The American Society of Heat-
ing, Refrigeration, and Air Condit ioning
Engineers to de t e rmine the degree of
warmth experienced by the body on expo-
sure to different combinations of tempera-
ture, humidi ty , and air movement. A Dis-
comfort Index of 70 or below, for example,
means that few people will be uncomforta-
ble. About half the population will be un-
comfortable when the index reaches 7^5,
while almost everyone will be uncomfortable
when it reaches 80.

The Effective Temperature and the Dis-
comfort Index are attempts to quantify the
subjective problem of how a person reacts
to heat. Because the problem is personal,
these measures have not gained widespread
acceptance as an indication of air condition-
ing needs. Some people have suggested that
"comfort" be used as the index title since
the word "discomfort" may trigger a nega-
tive reaction and make one feel warmer.

Each index has its disadvantages, but
everyone agrees there is a need for an
objective unit of measurement of the effect
of weather variables on cooling *require-

*'



Normal Cooling Degree Days
(Base *65°^F) 1941-1970

^PU^E^RTO ̂ RICO ̂ AND
VI^R^GIN Î SLAN^DS

Cooling Degree Day Data Sources
The follo^wing publications ̂ may be or^dered
by writing to: Director, National Climatic
Center, Federal Building, *Asheville, North
Carolina ^28801, (Please make checks paya-
ble to Commerce, *NOAA, *^NCC).

LOCAL *CLIMATOLOGICAL DATA is issued
monthly and annually for about 300 major
locations in the United States. The monthly
summary includes daily cooling and heating
degree days, monthly totals, and departures
from nor^mal (if computed). The annual sum-
mary includes monthly and annual values
for the current year, and normal monthly
values (if computed). The subscription rate
is $^2.00 per year per station (including an-
nual). Single copy prices are ̂ 20 cents for
th^e monthly and 15 cents for the annual
^summary. Distribution is normally 30 days
^after the end of the month for the monthly
issue, while the annual is usually published
in March.

*CLIMATOLOGICAL DATA NATIO^NAL SUM-
^MARY is issued monthly and annually. In-
cluded are cooling and heating degree days
for about 300 stations in the U.S. The sub-
scription rate is $5.50 per year (including
the annual). Single copy prices are 40 cents
for monthly and $1.00 for the annual sum-
mary. Distribution is normally four months

after the end of the month for the monthly
issue, and six months after the end of the
year for the annual.

*CLIMATO^G^RAPHY O^F TH^E UNITED
STATES NO. ̂ 81, Monthly Normals of Tem-
perature, Precipitation, and Heating and
Cooling Degree-Days, is published decenni-
ally for each state or combination of states.
Data are shown for all cities in the state, or
combination of states, which have sufficient
temperature data available for computation
of a normal. The cost is 25 cents per issue.
Data for the period 1941-1970 were pub^-^
lished in August 1973 and the normals will
be in effect through 1980. Corrections will
be made as necessary to reflect changes in
location and instrumentation of stations.

*CLIMATO^GRAPHY OF THE UNITED
STATES, NO. 84, Daily Normals of Tempera-
ture and Heating and Cooling Degree Days
is published dec^ennially. The cost is 10
cents per station. A bound set of all stations
is available for $6.50. Data for the peri^od
1941-1970 were published for 325 stations
in September 1973 and the normals will be
in effect through 1980. Corrections will be
made as necessary to reflect changes in
station location and instrumentation.

*ments. Power companies must plan far in
advance to provide adequate electricity to
run air conditioners ̂ without causing brown-
outs or even blackouts during peak load
periods. On the other hand, the generation
of too much power is wasteful, particularly
today.

The cooling degree day concept, while far
from perfect, is the most widely accepted
means of anticipating summertime energy
usage.

The accompanying map depicts normal
seasonal cooling degree day totals for the
United States and is based on data for *1941-
1970. It shows what to expect in an average
summer for a given location. You can also
use the map to compare areas. You can see
at a glance, for e^xample, that the Southeast
is much warmer (more cooling degree days)
than the California coast and, therefore,
requires more power to keep cool. Thi^s type
of compari^son is useful if you have a choice
of areas to live in and are trying to estimate
the relative needs for air conditioning.

Even if you live in the cooler northern
states, you can e^xpect at least a few days
this summer when the heat wil l make you
uncomfortable. There are some common-
sense steps you can take to make life more
bearable an^d save energy at the same time.

If you have an air conditioner operating,
prevent the excessive entry of outdoor air
by weather-stripping windows and doors and
ca^ulking cracks. ^Keep windows and doors
shut and leave storm windows and doors in
place (a few windows should be easy to
open for ventilation). Make sure fireplace
dampers are tightly closed, and seal off all
spaces not air-conditioned. Also, select the
proper size cooling unit , clean the filters,
and keep the system in good operating
order.

Your house will remain cooler if you
shade windows from direct sunlight. Blinds
and draperies can reduce heat gain through
windows by as much as 50 percent. Exter-
nal awnings, sunscreens, overhangs and
trees, if placed properly, are very effective
in cutting solar heat. Thick insulation in
ceilings and walls and around heating and
cooling ducts wi l l also keep the hot air
outside and the cool air inside.

A light colored, smooth textured roof will
absorb less solar energy and keep your
house cooler than a dark colored roof, while
an attic fan is often effective in removing
unwanted heat collected by the roof. It
should be run on the exhaust cycle during
the day and on the intake cycle at night,
when the outside air temperature is cool.

Limit the use of appliances during the
hottest portions of the day. Light bulbs,
television sets, radios, stereo equipment,
irons, hair dryers, and other appliances all
generate heat. Use them only when neces-
sary. Try cooking and using shower facili-
ties during the cooler morning and evening
hours.

Your National Weather Service Office
can provide cooling degree day data and
accumulations for your area. More detailed
local and national data are available in
several of the publication series of *NOAA^'s
Environmental Data Service.
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Over the wall and down to 250 feet

PROJECT
SCORE:
BREAK^-^
THROUGH

I IN THE
BAHAMAS
BY ROLAND PAINE

With a small habitat as hotel and a submers-
ible to provide taxi service to their research
sites, four teams of scientists have e^xplored
the dropoff and deep *sidewall of a coral reef
with great detail. Using this unusual combi-
nat ion of sc ient i f ic support faci l i t ies for
week-long missions dur ing the month of
Apri l , they enjoyed the luxury of compara-
t ively long working periods on the scene in
their underw^ater l^aboratory. And as a result
of the t i m e ava i l ab l e to t hem on these
scientific swims, they have already reported:

• discovery of a previously unknown tiny,
mushroom-like green alga (seaweed):

^• collection of four species of ̂ f^ish not yet
identified that may also be new to science;

• most significantly, a much more profound
under^standing of the remote but important
ecological community of a deep reef and the
interact ions of the l iv ing organisms that
make up ̂ that community.

Dubbed Project SCORE (Scientific Coop-
erative Operational Research Expedit ion),
the effort was carried out by NO A A, the
Harbor Branch Foundation, Inc., of Fort
Pierce, Fla., and the Perry Foundation,
Inc., of Riviera Beach, Fla. SCORE proved
to be the capstone of a three-year Bahama

With a sack o^f flash bulbs floa^t^ing upward
on its te^ther, scientist photog^raphs sponges
and other coral reef life near Hydro-Lab, the
small "hotel" use^d during P^ro^ject SCO^RE.

Banks Research Pro^gram supported by
*NOAA^'s Manned Undersea Science and
Technology *(MUS&T) office, and it added
a new capability to undersea scienti^f^ic oper-
ations.

"Project SCORE was clearly the highlight
of our whole three-year program on the
Bahama Banks," said Dr. Morgan Wells of
*MUS&T, SCORE scientific director. ^"In
the early days we rarely went to 100 feet,
and then only for short times. We gradually
increased depth and time underwater as new
diving tables were evolved, and now our
divers are able not only to live under water,
but can make extended excursions to deeper
areas. The scientific results are the payoff,
and they are exciting.

"We have found, for example, that on
this reef there are five zones of life between
shore and drop-off, each quite distinct—as
d i s t i n c t as *zonation on l and . We have
detailed knowledge of the animal and plant
life of each zone, and of those that overlap
zones. We can make generalizations that
begin to tie our findings together—for exam-
ple, that light appears to be the single most
important variable affecting abundance of
life.

"One result of the overall program that
should prove most useful will be a detailed
atlas of this reef, with the zones delineated,
life forms mapped out and described, and
such characteristics as light quali ty and reef
metabolic rates included. Publication of the
atlas—still well in the future—will sum up

Photo: Dick Clarke
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(^Top photo) French biologis^t Jean *Jaubert (I.) ̂ joins *NOAA's James ̂ Miller and Mor^gan Wells in
SCO^R^E operations. (Center photo) *Johnson-Sea-Link approaches Perry Hy^dro-Lab: photos
from sub (below^) show "Sea Shell" stations (I.) and Sub-Igloo (г.̂ ), containing air and diver
communications.

Artist's conception s^ho^ws Pro^ject SCO^RE acti^vit^y. Submersible anchors below overhang of
coral reef ^wall as scientist descends to 250 feet for research. Other team members are in
Sub-Igloo ^(center) communicat^ing ̂ with Perry Hydro-Lab (upper left), while support divers
from surface approach the habitat. ̂ Tall cylinder on edge of reef is Undersea Instrumentation
Chamber housing océanographie sensors^: Sea She/Is are located along routes used by divers
for decompression and resting.
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all the available kno^wledge of the reef and
could provide a model for studies of under-
sea environments all over the world."

The relat ively long periods of time that
the scientist-divers were enabled to stay at
depths resulted from the unique combination
of the habitat-submersible duo, and the use
of *newjy developed vertical excursion diving
^procedures (sponsored by *MUS&T) that
incorporate the use of air rather than the so-
called "exotic" gas mixtures (such as those
incorporatin^g hel ium). With the new proce-
dures, SCORE scientist-divers could spend
up to 4^5 minutes ̂ at 2^50 feet depth, and a full
hour swimming around at 200 feet. By way
of comparison, if a ̂ diver goes from the surface
to 250 feet for 45 minutes of work, he must
undergo five hour^s of decompression upon his
return to the surface.

"This is a significant advance in diving
technology," said Dr. James Miller. Deputy
Director of *^MUS^&T and Pr^oject Coordina-
tor of SCORE. "Although exotic gas mix-
tures provide long periods at depth, they are
expensive, they can m^ake speech ^almost
unintel l igible , they increase body heat loss,
and they require speci^al equipment . With
the new air tables we avoided all these
problems, and the extended working time
made it possible for *aquanaut scientists to
work t h o u g h t f u l l y ra ther than f r an t i ca l l y
while making thei r observations and collect-
ing specimens."

Home port for Project SCORE was Free-
port on Grand Bahama Island, and home
base ^was the Hydro-Lab quarters at the
Underwater Explorers Society. As the tour-
ist season drew to a close on the sunny
island, scientists and technical support peo-
ple from private, public, and academic insti-
tutions in the United States and three other
countries settled down to ^a weekly rhythm
that gave each of the four teams three or
four days of t r a i n i n g , f ive days in the
Hydro-Lab "hotel" punctuated by excur-
sions either in H^arbor Branch's Johnson-
Sea-Link submersible or in Scuba gear to
research sites, and then one day of de-
compression.

*NOAA's Dr. Wells arrived on the scene
in March and acted as liaison between the
scientific teams ^and the operational support
gr^oups. His job was to ensure that the
project ran smoothly and that the scientists
were able to accomplish as much of their
planned work as possible. A biologist with a
Ph.D. from *Scripps Ins t i tu t ion of Oceanog-
raphy, Wells is also an active ̂ f^ield scientist
who has spent more time in underwater
habitats than anyone else in the world. This
time, wi th the exception of occasional dives
to support the scientific program. Wells
stayed on land, at the base.

The Perry Hydro-Lab had been the basis
of *MUS&T^'s coral reef research program in
the Bahamas for three years. Week after
week for most of that t ime , teams of
scientists and supporting personnel had lived
in the small undersea structure for six to
fourteen days at a time, studying all aspects
of the coral reef—the kinds and ̂ distribution
of the coral itself, the fish and plant life that
inhabits the reef, the ef^fects of pollutants on
reef life, the metabolism of the individual

Special underwater anchoring system was
devise^d ^whereby *Johnson-Sea-Link
submersible hoo^ked onto suspended ring
and bac^ked off until it "hung" motionless in
water. Diver-sc^ientists could then swim out
in safety for research. Top photo shows
hook on arm e^xtending from sub. Bottom
photo, of closed circuit television screen in
surface ship *R/V Johnson, sho^ws view from
inside sub as hook engages the ring during
actual dive. Television inside su^b permitted
support personnel to monitor every
operation, thus adding bac^k-up safety
measure.

l iv ing organisms and of the reef communi ty ,
and a host of other problems. All this work
was carried out on the gently sloping top of
the reef, from the tide line down to perhaps
100 feet, and the Hydro-Lab was situated at
a depth of about 40 feet. For SCORE.
Hydro-Lab was moved to deeper water, 60
feet, which put it 600 feet closer to the
sudden sharp drop-off at the edge of the
reef, at a depth of about 1^30 feet. SCORE
scientists studied the reef from this depth
down to 250 feet, along the side wall and
overhang of the cliff.

Perry Hydro-Lab is a cylindrical chamber
16 feet long by e ight feet in d iamete r ,
con ta in ing two bunks ( two of the team
members slept on the floor), air conditioner,
*dehumidi f ie r . communica t ions equ ipment ,
fresh water shower, and other m i n i m u m
necessities. Dr. David Olson of the Bureau
of Fisheries and Wildlife. Government of
the Virgin Islands—a member of the sec-
ond SCORE team—likened l iv ing in it to
"camping underwater." But if its accommo-
dat ions are spar tan, its eff ic iency as a
scientific support habitat is unmatched. It
has had the longest continuous useful life of
any underwater habi ta t anywhere in the
world.

The necessary support to keep Hydro-
Lab operating consists of an unmanned life-
support buoy at the surface of the water
above, and two imperturbable and extraordi-
nari ly dedicated men. Robert *Wicklund and
Richard Clarke of Perry Oceanographies.
Inc. *Wicklund and Clarke ensure that the
life support systems operate, they man the
radio, they buddy dive with scientists down
to the Hydro-Lab, they swim safety mis-
sions, they repair delicate scientific equip-
ment, they advise scientists new to under-
water work on problems ranging from in-
strumentation dif^f^iculties to personal appre-
hens ion , and t h e y carry out t h e i r own
research and photography projects in con-
junction with the long-term program.

To make the deepest dives, to 250 feet.
SCORE sc ien t i s t s le f t the h a b i t a t and
climbed aboard their underwater taxi, *John-
*son-Sea-Link. The l i t t le submarine holds a
pilot and observer in the forward compart-
ment and two "passengers" in the rear
compartment. And it has a highly important
capabili ty that most undersea research craft
lack—just like its terrestrial brothers, it can
let the passengers disembark where they
wish. The rear compartment is a lock-out
chamber that can be pressurized to ambient
pressure.

For each SCORE excursion, Johnson-
Sea-Link picked up one scientist and one
Harbor Branch technician from the habitat,
transported them to the edge of the cliff and
over the wall , and then anchored—with a
special deep-sea anchor from which the
submersible "hung" over the cl iff—at a
depth of 229 feet. The scientist would then
swim from the rear compartment and make
his observations whi le the support diver
watched over him and tended the combina-
tion air hose and communications line from
inside the submarine. Had there been any
problems—and there were none—the sup-
po^r^t diver could have left the submersible to
assist the scientist.

After ̂ 35 minutes ( the longest time actually
spent in the water) at a maximum depth of
250 feet, the scientist re-entered the rear
compartment and the submersible made its
way back to the habitat.

Submersible operations director, and di-
rector of training for *Johnson-Sea-Link. was
Roger Cook of Harbor Branch Foundation.
Under his careful guidance t ra in ing dives
were conducted for all scientists who were
to use the sub. and wheneve r wea the r
permitted the scientific lock-out dives were
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^P^hoto: C. *Lavett Smith

(^Top photo) Dr. Sylvia *Earle, outside Hydro
^Lab, "tal^ks" by hand si^gnals with team
^member Dr. T^homas Hopkins during ̂ dive to
examine marine al^gae and soft corals.
(Above) Fishery scientist Dr. ̂ Robert ̂ Jones
^an^d buddy diver search reef during ^fish
c^ensus. (^Right) German scientist Gerd
*Schriever swims out with collecting sack.



accomplished with smoothness and effi-
ciency.

The four teams—each consisting of three
scientists and one technician from Harbor
Branch—"saturated" in the Hydro-Lab for
five days at a depth of 60 feet. Saturation
means that after about 24 hours under the
pressure of 60 feet of water—almost three
times atmospheric pressure—blood and tis-
sue absorb all of the gas that they are
capable of absorbing. Once saturated, a
diver can safely stay at that depth for an
indefinite period of time. To go back to the
surface, a slow period of decompression is
required that permits the gas to be released
from the body without forming bubbles in
blood and tissues. If bubbles form, they can
cause what is commonly referred to as the
"bends.^" Decompression time in SCORE
from the 60-foot habitat depth was approxi-
mately 19 hours.

Both the scientists who made excursions
from *^Johnson-Sea-Link to ^250 feet, and
those who swam out from Hydro-Lab on
missions to 200 fee^t, required decompres-
sion prior to returning to the habitat, to
compensate for the additional pressures un-
der which they had worked. Scientists re-
turning from 250 feet accomplished their 45-
*minute decompressions in the submersible.
Scientists who swam out from Hydro-Lab
required *19-minute decompressions, which
they accomplished by swimming slowly
back to the habitat, remaining at fixed depth
for planned periods of time.

For diver safety, the Canadian underwa-
ter station Sub-^Igloo—an air-filled plastic
dome, on legs, w i th communications to
Hydro-Lab—was situated near the edge of
the cliff dropoff, and smaller breathing sta-
tions were placed near the areas where the
scientists were to work and carry out their
decompression stops. The safety system had
to be put into use only once, and it worked
perfectly. Early in the project one of the
technician-divers had diff icul ty , was es-
corted by his buddy diver and the safety
diver hovering overhead to Sub-Iglo^o,
where he rested, was provided with air, and
later transported to the surface by the
submersible.

Teams in Hydro-Lab decompressed in the
habitat at the end of each 5-day mission. A
back-up decompression chamber was lo-
cated aboard the support ship *R/V Johnson.
A second back-up decompression chamber
was located at the Hydro-Lab base.

Most of the scientists who participated in
SCORE had been part of *MUS&T^'s Ba-
hama Banks Research Program during the
previous two or three years. Several had
also participated in other *NOAA-sponsored
undersea work, such as FLARE—the Flor-
ida Aquanau t Research Expedit ion tha t
*MUS&T and Sea Grant mounted in 1972 on
the Florida coral reefs. All had had exten-
sive work in the shallower depths, and were
looking forward to extending their knowl-
edge to the deep areas that they had visited
only briefly, if at all.

*NOAA^'s Wells explained it. "We had
three overall scientific objectives," he said.
"First, we wanted to extend our scienti^f^ic
knowledge of the reef environment so that

we could describe it better from the stand-
points of oceanography, geology, chemistry
and biology. Second, we wanted to supple-
ment the shallow-water studies, to find out
more about what kinds of plants and animals
there are down deep, how many of them
there are. where they are located, and what
they are doing wi th and to each other.
Scientists call such studies species composi-
^tion, distribution, a^bundance^, and dynamics.
The third objective was to ̂ f^ind out how the
whole coral reef communi ty reacts to
stresses caused by nature and by man."

Wells, together with *Wicklund, Clarke,
and Cook, spent the last two weeks of
March getting equipment installed on the
bottom, setting up a laboratory in the base
camp, and training the first scientific team
to work in Hydro-Lab and *Johnson-Sea-
*Link. They were joined by the first group of
support divers, students from Seneca Col-
lege of Applied Arts and Sciences, Ontario,
Canada. These young men paid their own
way down to participate in the operation,
for which they received credit in their diver
training program at the college.

On April 1 the ̂ f^irst mission began, as a
team of fisheries experts were taken out to
the site in a small motor launch, donned
their Scuba gear, slipped over the side and
dove down to the habitat. Meanwhile *R/V
Johnson, with *Johnson-Sea-Link in her cra-
dle on the stern of the ship, made her way
out and prepared for the first scientific dive.

Dr. *C. *Lavett Smith of the American
Museum of Natural History (New York)
was one of the scientists on that mission,
along with Dr. Robert Jones of Harbor
Branch. They were assisted by Dick Clarke
of Perry and Jeff Prentice of Harbor
Branch.

Smith had spent several days in the
movable habitat *Edalhab during FLARE,
taking a fish census of a small portion of a
coral reef off Key Largo. He had also
worked on *Tektite, and had participated in
*MUS&T^'s Bahama Banks Research Pro-
gram on two previous occasions in Hydro-
Lab. An experienced diver and underwater
scientist, he found the *deepwater excursions
in SCORE intensely interesting and scientif-
ically useful.

"We found that there is a very sharp
break in the kinds and abundance of fish
species that occur on the face of the wall as
opposed to those found on top,^" he said.
"This was not a completely new discovery,
but we were able to see it very clearly, and
corroborate that it is a regular and continu-
ing characteristic of fish populations there.
This was the great advantage of the long
time that we could spend at depth."

He also reported a discovery of possible
commercial interest. "At two hundred feet,
just over the dropoff, there is a very large
population of black snapper," he said.
"This is a species of great market poten-
tial—not as well known as its cousin the red
snapper, but very tasty. At that depth, black
snapper are very abundant, in commercial
quantities. They are just waiting there for
somebody to come and take them."

From a *systematics viewpoint, perhaps
the most interesting find for ichthyologist

Smith was the trapping of four species of
fish tha t , back in his laboratory at the
American Museum, he has not yet been
able to identify. "We^'ve done a lot of work
wi th these four," he said, "and so far
nothing like them has turned up in the
literature. Of course, one of them poses a
particularly tough problem, as we obtained
only a juvenile specimen. But it may be that
we have four species of fish that have never
before been identified."

In addition to the deep excursion work.
Smith made a three-day visual census near
the habitat, at 65-foot depth. He saw two
species only at night, and believes that they
hide very deep in holes in the coral during
the day. "At 65 feet," he said, "there are
the same number of species as I had
previously observed when the habitat was at
40 feet—but there are far fewer numbers of
individual fish of each species."

Dr. Jones of Harbor Branch worked with
Dr. Smith on the deep excursion census,
and during the periods at shallower depth in
and around the habitat, conducted a fish
census using a technique he had developed
for working in the Trust Territories of the
Pacific for assessing damage to fish popula-
tions caused by *Crown-of-Thorn starfish
prédations on coral reefs. "We feared that
as the reefs disappeared under the impact of
the star," he said, "the fish populations,
deprived of a habitat, would also be seri-
ously affected. We didn^'t have the time or
the equipment to conduct definitive scien-
tific surveys. What we needed was a fast
way for a biologist with minimum equipment
and time to make a rough comparison of
stressed and non-stressed areas, to get some
idea of the effects on the fish."

He calls his method one of "relative
count." It consists simply of swimming a
given time, perhaps 50 minutes, divided into
*10-minute blocks. During each ten minutes
he counts every species he sees. He can
swim in any direction, and at any speed,
and obtains at the end of his five *10-minute
blocks a cumulative species count. A nu-
merical value is assigned to each block—five
for the first, four for the second, and so
on—and the species counts in each block
are multiplied out, giving a relative count of
most of the species in the area.

"Obviously, I'm not going to get the
nocturnal species, and there will be species
missing from the tabulation," he explained,
"but I will have a handle on probably 70^%^
of the species, and can get a baseline against
which a later rough baseline study using this
technique can be compared. I used this
technique in swims around Hydro-Lab when
we were not on deep excursions. With John
Thompson of Harbor Branch I am going to
use this technique on the Pennekamp reef in
Florida, comparing a protected and a non-
protected area, to obtain the same kind of
rough measure of environmental stress."

The two scientists counted more than 120
species of fish in the shallower waters, and
in their deep water excursions counted and
obtained specimens of about 20 species.

On April 5 they underwent the 19-hour
decompression, and then came to the sur-
face and were transported back to the base.
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^(^Top) Dr. Sylvia *Earl^e, Los Ange^/es Muséum,
just returne^d fro^m Comoro Islands research
on "li^ving ̂ fossil" *coelecanth fish, begins
^wor^k in SCO^RE laborator^y. (Below) Susan
*Brawle^y, University of California biologist,
displays large specim^en—sponge or hard
coral—sent up by Dr. *Earle from undersea
collecting excursion.

Arthur Ley, *Scripps Institution of
Oceanography, e^xamines algae samples
collected by scientist-divers and sent to
surface for preservation and classification.
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Dr. David *Youngblood of Harbor Branch,
Medical Officer for SCORE, examined
them as he did each team before and after
saturation, to ensure that there ^were no
problems^, and after a prescribed waiting
time at the base they returned to their
institutions.

Meanwhile the second team had arrived
at the base and underwent training. Dr.
David Olson of the Bureau of Fish and
Wildlife, U.S. Virgin Islands, Walter *Jaap
of the Florida Department of Natural Re-
sources, and John *Halas of Harbor Branch
were the three scientists on the second
team, all working on characteristics of the
stony, reef-building corals. They—with Har-
bor Branch technician Bill Meine^n who
accompanied them in the habitat, tended
their lines, and provided safety bac^k-up
during submersible lockouts—began their
mission April 8, shortly after the first team
had completed their work.

Two of the team, Olson and *Jaap, have
worked with Wells on a lon^g-term project to
determine the community structure of hard
corals and how this changes with water
depth. The three men had carried out this
work during two previous Hydro-Lab mis-
sions and in the Puerto *Rican habitat La
*Chalupa. These and other missions from
Hydro-Lab had mapped the distribution and
diversity of stony corals from the shoreline
to a depth of 210 feet, and identified 45
species, but information for depths greater
than 100 feet was very sparse. On the
second SCORE mission, Olson and *Jaap
carried the project into deeper water with
much greater detail than had been obtained
before.

"People have thought that shallow-water
corals would be light-starved at depth^,^" Dr.
Olson explained, "and so probably would
not grow in deep waters. We found that at
that site, there were about 12 species of
coral at 20 feet, increasing to a peak of
about 18 species at 50 to 60 feet depth^, and
then decreasing to 10 to 12 species at 120
feet. From 150 feet on down, there were
only about six species to be found. But all
of the *deepwater species also grow in shal-
lower water."

The duo on SCORE worked with a statis-
tical technique that they had previously used,
developed by Israeli scientist *Yoffi *Loya of
Tel Aviv University. *Loya, in turn, had
perfected the technique during a *NOAA-
*sponsored dive in the Puerto *Rican habitat
La *Chalupa many months earlier. A valua-
ble tool as an environmental indicator of the
health of coral reef communities, the tech-
nique consists of making measurements of
the abundance of hard corals along a tran-
sect line, from which is calculated a statistic
of species diversity. The result is a simple
numerical expression of relative abundance
and consequently of relative health.

Taken as a single measurement, it shows
the local depth where conditi^ons are opti-
mum for hard coral growth. Taken in the
same place over time, the series of calcula-
tions will show by increase or decrease in
value an improvement or deterioration in
environmental conditions for hard coral
growth.

The technique can also be used easily to
compare different areas. At the *Freeport
coral reef site, Olson and *Jaap found that
there was a statistical peak at a depth of
about 60 feet—meaning that this was the
depth of greatest relative abundance and
number of species of coral. This was 10 to
15 feet deeper than the peak that the Puerto
Rico work had shown. As Olson explained.
"The Puerto Rico site was in an area where
the water contained much more sediment
than did the Bahama site. Since the sedi-
ment prevented sunlight from penetrating so
deeply, it is an apparent conclusion that the
light-loving coral cannot thrive in such deep
water at the Puerto *Rican site as it can at
the Bahamian site."

The scientists were struck with another
result that came from their observations.
"On land," said David Olson, "a northern
climax forest will typically have one or a
few species of trees that dominate the
ecosystem—oak or pine, for example. A
tropical forest, on the other hand, typically
contains many species, none of which are
dominant. We found that for corals, there
are generally a great number of species of
coral in shallow water, and a few species
tend to dominate. As we go deeper, we find
less dominance apparent—and at the consid-
erable depths down to 250 feet, none of the
few species we found dominated the site."

A related investigation of *interspecies
domination was carried out by John *Halas
of Harbor Branch on that mission. He
studied the populations of two species of
stony coral at varying depth. Using photog-
raphy and direct observation, he recorded a
little-known process whereby one coral in-
teracts with another, competing for space in
their underwater realm. When the two spe-
cies occur at sufficiently close range, one
may send out slimy ̂ f^ilaments that cover the
other, inhibi t ing the *latter's growth and
inflicting sometimes fatal injury.

The Mission II *aquanauts accomplished
their decompression on April 14, in time to
chat briefly with a group of newsmen who
were vis i t ing the project. While in the
Hydro-Lab they had had a distinguished
visitor. Prime Minister *Lynden *Pindling of
the Bahamas. An experienced Scuba diver,
the Prime Minister had been escorted down
to the habi ta t , where he inspected the
operations and discussed the progress of the
work with the *aquanaut-scientists. The fol-
lowing week. Prime Minister *Pindling re-
turned and was given an overall briefing of
the whole project by scientists and opera-
tional personnel.

The third team sta^r^ted work on April 15,
with research carried out by Dr. Sylvia
*Earle of the Los Angeles Museum of Natu-
ral History, Dr. Thomas Hopkins of the
University of West Florida, and Dr. Gerd
*Schriever of the University of ^Kiel, Federal
Republic of Germany. Steve Nelson from
Harbor Branch assisted in the submersible
and the habitat.

Dr. *Earle has become a recogni^zed au-
thority on marine algae, or seaweed, and
has participated in many undersea programs
including serving as team leader on one of
the 1970 *Tektite II missions off the Virgin

Islands, participating in dives on the sub-
mersible Deep Diver off the Bahamas, and
leading a team on the FLARE expedition to
the Florida coral reefs.

German scientist Gerd *Schriever had par-
ticipated in previous Hydro-Lab work sup-
ported by *MUS&T, and worked in the
German undersea laboratory Helgoland in
the Baltic Sea.

"Marine plant life is as important to the
overall ecological system of this earth as
plant life on land," Dr. *Earle explains. "We
know far less about it, of course, but we do
know that it serves as the basis of the food
chain in the sea, just as terrestrial plant life
is the basis of the food chain on land. So
far, most of the studies of marine algae have
been in relatively warm tropical waters, and
at relatively shallow depths, simply because
that is where it is easiest to study them. We
have learned a great deal about the kinds
and varieties of seaweeds in these regions—
some of which are harvested regularly for
various commercial uses—and SCORE gave
us the opportunity to extend our studies into
greater depths.

"In particular, the team was interested in
^f^inding out how deep the marine plants grow
along the reef, and what their relationships
to herbivorous fish might be. We wanted to
correlate the quality and quantity of light at
these depths with distribution of the plants,
and collect *deepwater plants for cultivation
and analysis in laboratories at home."

It was during one of her *deepwater excur-
sions that Dr. *Earle came upon the tiny,
light green mushroom-like alga that is new
to science. "We know it is a new species,"
she said, "and we think it may be a new
genus. It was very exciting to see it—1
obtained specimens on my lockout dives
from the submersible, at a depth of 250 feet.
Later, the geologists observed the same
plant to depths of 500 feet from inside the
submersible."

Her assistant on the project, Susan *Braw-
*ley of the University of California, collected
and classified the specimens at the surface
as Sylvia *Earle sent them up in collecting
bags. Doctoral candidate *Brawley is culti-
vating the tiny plant, along with others that
Dr. *Earle collected, in a laboratory at
Berkeley in collaboration with Dr. John
West. The scientists are intensely interested
in the nature of pigments in the plant, and
how it—and other *deepwater plants—can
live in such low light intensity, at a tempera-
ture of about 74° *F.

"We would like to determine the maxi-
mum depth at which sea plants can grow,"
said Dr. *Earle, "and extend our overall
knowledge of the diversity and distribution
of the reef plants down to the greatest
depths at which they occur."

She was pleased with the time that the
new air tables and submersible lockout
capability gave her at depth. "We gain new
insight into the vegetation of the deep reef
when we can observe it for a longer period
of time," she said. "Also, we can follow
through with an idea that occurs on the
spot, and observe re la t ionships among
plants or between plants and animals that
hadn^'t been apparent to us before.
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^Potpourri of SCO^RE surface scientists: Dr.
^Ric^har^d *Philp ̂ (abo^ve) and Jill *Francey *(rt.),
Uni^versi^ty of ^Western Ontario, work on
*aquanaut ̂ bloo^d *hemato/ogy ;̂ Diane Grimm
(upper *rt.), University of West Florida,
e^xamines hard coral^; Dr. Francis *Haxo,
*Scripps Ins^titution, studies algae that live
^insi^de coral. Below, pattern is formed by
sponges, soft corals and algae laid out in
the sun to dry.

*^. *^_ ̂ - *^л
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"Studying the vegetation of a coral ree^f in
*10-minute segments is like studying a forest
by visit ing it for 10 minutes at a t ime once a
day—you can make collections, and learn
qu i t e a b i t . but there is a t r e m e n d o u s
amount that you miss. You just don't h^ave
the time to reflect on what you are seeing."

The team found that some of the algae are
very ̂ specialized as to the areas where they
will grow, while others are quite versatile.
"Some ̂ algae ̂ grow only in deep water—such
as the new one. that begins at about 200 feet
and goes deeper." she explained. "Others
are found only in even deeper areas, or in
areas where they are shaded by overhanging
coral abutments or cave entrances—areas
where ^our light meters showed extremely
low or 'no' l i g h t at a l l . Some of the
se^aweeds, on the other h^and, occur all the
way from *intertidal areas down at least to
150 feet.^"

The team also collected red algae for
study in the laboratory, seeking better to
understand the process whereby red acces-
sory pigments absorb l ight energy at depths
that green cannot. The red pigments then
pass the energy along to chlorophyll to
facilitate photosynthesis.

Although she is not a specialist in fish.
Dr. *Earle is interested in the relationships
between grazing fish and marine plants. She
reported l^arge numbers of grazing ̂ f^ish at the
lip of the reef and would be interested in
making night dives to find out if there are
other grazers there, and to try to determine
if the fish live at that depth or primarily go
down to fora^ge.

Thomas Hopkins of the Unive r s i ty of
South Florida, another member of the team,
has long been interested in the behavior of a
sea creature known as the basket star, as a
pollution monitor. Because the basket star
feeds only at n ight , and eats essentially
everything—fish eggs, small f i sh , *phyto-
*plankton—his digestive tract contains a good
sample of the biological and chemical mate-
rial of the area. So, Dr. Hopkins reasons, if
you know the health of the basket stars, you
have a clue to the environmental health of
the area. If there is an environmental prob-
lem, such as a spill, you can use the basket
stars to monitor the effects.

On SCORE, he looked for kinds of soft
corals, known as sea whips and sea fans,
that are used by basket stars as perches
from which to feed. He was interested in
the *zonation of these animals, as clues to
the distribution of basket stars.

"It might be," he speculated, "that when
we know enough ^about the habits of the
basket star, we could collect some of the
animals, move them to a selected area in
'cages' that would permit them to live but
not escape into the environment, and moni-
tor the effects of environmental change by
monitoring the health of the starfish."

The fourth team consisted of two Ameri-
can geologists and another *scientist-aqua-
*naut from abroad. Jean *Jaubert, who is a
biologist from the Laboratory of General
Biology, Nice. France. The U.S. scientists
were Dr. Richard Slater of the University of
Northern Colorado and Dennis *Hubbard of
the University of South Carolina. Jeff *Pren-

^lice of Harbor Branch did a second stint as
habitat technician.

Purpose of this final SCORE mission was
to complement the biological studies of the
reef-b^uilding organisms wi th a geologi^cal
study of the reef-building pr^ocess. The sci-
entists took advantage of the deep-diving
capabilities of *Johnson-Sea-Link and o^f deep
excursions from the habitat to collect sam-
ples of the rock. In the laboratory, they are
analyzing the stony skeletons of calcareous
algae, corals, and other plants and animals
whose skeletons go to make up the reef.

"We wanted to pin down the geological
history of the area." said Dennis *Hubbard,
"and we went about it in three ways. First,
we looked at the morphology—the form and
appearance—of the wall itself. We can infer
a great deal from how a structure looks.
Second, we looked at the sediment trans-
port—how much was coming out of the
reef, which should be in rough balance with
how much is going into the reef. Third, we
tried to determine the growth rate, if any,
on the face of the reef itself."

A major point of interest in the geological
history is the present-day status of the reef
wall—is it eroding away, or is it s t i l l grow-
ing outward? They collected evidence that
leads them to believe that the reef wall
apparently is st i l l a l ive, growing feature.

"We found that there is apparently more
sediment going over the wall from the top of
the reef than can be found at the bottom of
the talus (rocky debris) slope at the base of
the wall," said *Hubbard. "By putting out
sediment traps, we obtained a rough meas-
ure of the amount of sediment outfall over
the wall . There wasn't enough collected at
the bottom to account for all that going over
the top. Where might the surplus be going?

Photo: Roland Paine

First there is a strong current there, and
that doubtless removes a lot of sediment.
But also we found evidence that much of
the sediment is becoming cemented on the
slope."

This process, called submarine *lithifica-
*tion, is a r e l a t ive ly recent d iscovery of
geologists. Dr. Robert Ginsburg of the
Universi ty of Miami, working with *NOAA
assistance, has done pioneering work on th is
process, and found implications for oil pros-
pecting on old reefs on shore as a result of
his work at sea. Slater and *Hubbard believe
that they have found con^f^irmation that this
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Harbor Branch operations chief ̂ Roger Coo^k^
briefs Bahamian ̂ Prime Minister *Lyn^den
*Pindlin^g, other officials, on sub^mersible
^wor^k.

Prime ̂ Minis^ter *Pindling (pointing) discusses
SCO^RE with M. P. *Kendal Nottage and
party. Belo^w, *NOAA's Dr. James Miller tal^ks
^wit^h Lloyd Bridges, star of TV series "Sea
^Hun^t," during filming of SCO^RE movie.

same process is takin^g pla^ce on the Grand
Bahama reef, both along the wal^l and on the
talus slope below.

From the standpoint of morphology, they
*^tound along the reef wall many *platy coral
skeletons st^acked one on another, strong
evidence of an out^bui lding or "live" area,
rather than of an eroding dead reef.

The rock dating will take time, and they
do not yet have the results. If the rock dates
from the surface of the reef wall are very
^old, it wil l be evidence that the reef is not
^e^xpan^ding. "We don^'t yet know the dates,
but we th ink they wil l be very young," said

*Hubbard. "If so, the dates will confirm our
other observations on this mission."

The geologists were also pleased by the
length of t ime ava i l ab le to t h e m on the
e^xcursions from the hab i t a t . "Geologists
need to get back and look at the landscape,
and th ink about its form and shape." said
*H^ubbard. "When you have only 1^8 minutes
at depth, as was true on my earlier mis-
sions, you spend a lot of t ime looking ^at
your watch. With 4^5 minutes or an hour,
you can make careful observations ^and t h i n k
about what you are seeing, about wh^at it
implies in terms of the reef bui lding proc-
esses."

Wi th the terminat i^on o f t h a t mission ̂ a t the
end of A p r i l , the opera t iona l phase of
SCORE came to an end. Work is c^ont inuing
in the laboratories to ident i fy , to analyze,
and e v e n t u a l l y to col la te and report the
informati^on in definitive f^orm. Not only is
this work being undertaken by the *aqua-
*nauts, but in other laboratories, scientists
are *bene^f^itting from the SCORE work.

At the Univers i ty of Western Ontario, for
example. Dr. Richard *Philp is working with
the *hematology and blood chemis t ry of
blood samples taken from all the *uquunauts.
before, during, and after their dives. He and
assistant Jil l *Francey had a corner of the
laboratory at the base, where they were
investigating the effects of saturation diving
on blood cell production and destruction.
He is ^following up on previous work with
platelets, which are tiny particles that are pres-
ent in the blood, where they serve to help pre-
vent bleeding and also form clots that cause
thrombosis. In divers, these platelets tend to
disappear for a few days after saturation, and
he believes that they collect around *microbub-
*bles in the bloo^d.

A pharmacologist. Dr. *Philp is looking for
a drug that will control or reduce this effect.
In a previous mission in Hydro-Lab, work-
ing with three groups of divers and using
placebos and drugs in a double-blind study
(where neither subjects nor exper imenter
knows who is getting the drug ^and who is
getting the placebo) he found evidence of a
drug that is useful for this purpose. He is
now analyzing the results of his SCORE
work for further proof.

At the *Scripps Ins t i tu t ion of Oceanogra-
phy Dr. Francis *Haxo is working with deep
water plants collected for him by the *aqua-
*naut teams. He is examining the effects of
l i g h t q u a n t i t y and q u a l i t y on types and
abundance of *photosynthetic pigments in
these plants. He too worked in the shore
laborat^ory on SCORE.

Fin^a l ly . Dr. Mario *Pam^atmat of A^uburn
U n i v e r s i t y , who was present on sh^ore early
in April , has been studying the metabolic
rates of bottom communit ies and i n d i v i d ^ u a l
o^rganisms on the reef.

The science of the project is th^us well in
hand, and SCORE appe^ars to have been
successful in b^ r ing ing together the many
pieces of research, from various fields of
science, into a comprehensive and interre-
lated whole, just as is the environment of
the co^ral reef communi ty . As Dennis *Hub-
*bard said . "Because of SCORE I don't
have two separate and complementary stud-
ies of different parts of the reef, I have one
overall stu^dy of the reef as a whole."

The technology that w^as used in SCORE
represents another step forward in the de-
velopment of underwater procedures and
d i v i n g tables that are especially devised f^or
the benefit of science. F ^ L A R E , in 1972.
first tested the notion of a movable h^abi-
tat . The Bahama Banks Research Progr^am
has consisted of a long-term, thorough anal-
ysis of a portion of a ^coral reef using a
basic, austere faci l i ty. SCORE has contrib-
uted new diving tables using air, a combina-
tion of habitat and lock-o^ut submersible, and
thus deeper dives for longer periods on air
than was previously possible. The next step,
to be undertaken in the fall of 197^5, will
build on some of these advances, and wi l l
extend div ing technology into a cold-water
environment . In every case, the advances in
diving technology are made to provide for
further advances in scientific knowledge.
SCORE was one step forward in this sci-
ence-techn^ology partnership.
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It̂ 's in the great tradition

Coas t̂al Zone
Management:
The To^wn Meeting
Approach BY MILTON E. *SLOANE

An ambitious program to bring about wise
and balanced use of the nation'^s coastal
areas—coordinated by *NOAA's Office of
Coastal Zone Management—is sho^wing
promise of having an equally significant side
benefit: getting the public involved in gov-
ernment decision-making as epitomized by
the New England town meeting.

As coastal states, with the guidance and
assistance of *OCZM, develop programs to
balance competing uses of the nation's sea-
shores, they concurrently are creating op-
portunities for the broad public not only to
make their voices heard, but to take an
active role in the actual planning of pro-
grams and the making of hard decisions.

Today, more than one-half of the U.S.
population lives wi th in 50 miles of the
seashore, and the number is rising. During
the last quarter of this century, the figure is
predicted to swell to four of every five
Americans, or 22^5 mil l ion people. Their
needs and desires have brought about the
need to manage better the use of the coast,
for such things as beaches and beach
homes, highways, harbors, power plants, oil
refineries, wildlife refuges, commercial es-
tablishments—and plain everyday living.

As a result of the Coastal Zone ^Manage-
ment Act of 1972, *OCZM has been charged
with assisting coastal stages in developing a
program for m^anaging the coast. The Office
is headed by Ro^be^r^t W. Knecht, Assistant

John *Q. Citizen, long subject to ^th^e^
vicissit^udes o^f local or^dinances and private
decisions about coastal use, is no^w finding
a fo^rum for expressing his own views about
whet^her a coast shoul^d be used for real
estate development (above), industry and
recreation ̂ (right), or other purposes.

Administrator for Coastal Zone Manage-
ment, and provides financial and technical
assistance to ̂ 34 states and territories. Each
state is el igible to receive three annual
grants to develop its program and supple-
mental funds to implement it. The "imple-
mentation" funds, however, are made only
after the management program has been
approved by the Secretary of Commerce.

In developing programs, states must allow
the public to participate. The Coastal Zone
Management Act declares, "it is national
policy to encourage participation of the
public, of federal, state and local govern-
ment and regional agencies in the develop-
ment of coastal zone management pro-
grams." Outlined in feder^al regulations gov-
e rn ing the Act are two key provis ions
involving public participation. The ̂ f^irst calls
on states to exchange information among
citizen groups, local agencies, and the gen-
er^al public; and the other re^quires states to
establish a procedure that allows the public
to review program elements.

In NO A A, the Office of Coastal Zone

Management is act ively urging citizen in-
vo lvement in decisions that affect t he i r
coastline through a systematic program of
public information, education, and particip^a-
tion. The aim, of course, is to determine the
public's views and desires on such matters
as: How should the coastline be used? What
do you like or dislike about the area at
present? How should the plan be devel-
oped? Who should have management re-
sponsibility?

The citizen involvement program, as per-
ceived by *OCZM, entails helping states
inform the i r citizens about coastal zone
problems through news releases, brochures,
and other mass media; to interpret the
problems for the public decisions that could
change their lifestyles.

The advantages are manifold in allowing
citizens to participate in the development
program because it enables individual needs
to be identified and included in the plan;
prevents one interest group from dominating
the planning process; allows conflicts to be
resolved through broader understanding; and
generally results in a better plan.

Through *NOAA's Public Affairs Office,
public informational materials of a general
nature—including brochures, film, and radio
^and television spots—are being provided to
coastal states, while states are producing
more specific materials that strike at the
very heart of citizens' concerns.

In North Carolina, for example, state
officials are pursuing two basic steps in
arousing citizen participation. According to
North Carolina's public participation hand-
book, ^"The first is information—making
sure that the i nd iv idua l understands the
problems and the procedures. The second is
involvement—getting the individual to take
an active part in evaluating present land
uses and planning for future uses.

"In order to secure effective and wide-
spread public participation, it is necessary to
give equal emphasis to both steps on a
continuing basis, for it accomplishes li t t le to
inform the citizen without encouraging him
to participate in the planning process, and
even less to get him involved if he is not
informed."

To do both, North Carolina is using a
wide variety of mass media techniques,
including radio and television, newspapers,

Photography by Friedrich *Hoelzl (Others as credited)



*^NOAA Magaz^ine July 1975 ^Л



magazine^s, direct mailings, handouts, meet-
ings, exhibits, fairs, and personal contacts.
It's also using opinion-^sampling techniques
to get the vie^w of a cross section of citizens,
who represent each geographical area of the
state as well as various economic, social,
ethnic, and cultural interests.

Under production, or in the planning stage,
are radio spots and newspaper co lumns
presenting citizen questions on coastal land
uses; printed notices on the need for citizen
involvement^: a documentary showing past
and present coastal land uses^; discussion
programs on radio and TV with opponents
of *shoreland uses; and a series of weekly
i n t e r v i e w s w i t h c i t i z e n s regarding t h e
coastal management program.

One suggestion for an interview segment
would feature state health department offi-
cials discussing sources of the local water
supply, with emphasis on coastal zone prob-
lems in meeting the growing demand. The
of^f^icials might also discuss current metho^ds
of disposing of coastal residents' sewage and
trash, the l imits on increased use of these
methods, and the problems in providing
acceptable alternatives if the coastal popula-
tion continues to rise.

North Carolina is also using agricultural
extension agents to expose the *CZM pro-
gram to civic groups and local leaders using
visual presentations. To provide additional
i n f o r m a t i o n , the state has establ ished a
telephone "hotline" which citizens can call
collect, and is p r i n t i n g a regular coastal
newsletter. In addition, the state is distribut-
ing a pamphlet of coastal management, has
several specialized reports a v a i l a b l e on
coast-related subjects, and has created a
speakers' bureau to offer to civic and serv-
ice clubs.

To arrange for a speaker, all the head of a
group has to do is call the Coastal Re-
sources Commission or ̂ f^ill out a *request-for-
*speaker form. The commission w i l l schedule
a speaker based on the group's choice of
topics, which range from "The Provisions
and Impact of the Coastal Area ^Manage-
ment Act ( С А М А ) " to " С А М А and Areas
of Environmental Concern."

The speakers' bureau consists of commis-
sion members, advisory council staffers,
extension service personnel, and state gov-
ernment of^f^icials—including *CZM Public
Affairs Director Stephen *L. *Meehan.

About the state's public program. *Meehan
had this to say: "In North Carolina we are
using every means possible to inform and
i n v o l v e the publ ic in preparation of the
coastal management plan. We see this pro-
gram as an opportunity to create the partici-
patory type of government that existed in
the early years of our country."

To the e^xtent possible. North Carolina
hopes to involve high school students in
making those decisions wi th which they wi l l
have to live in the future. Regularly sched-
uled slide shows wil l be presented in junior
and senior high schools by qualified individ-
uals involved in the planning process. Direct
contact will be made with student leaders,
and all students will receive printed mate-
rials distributed by the state. Students wil l
also be encouraged to develop ecological

^Th^ree Skipjacks—part of a ̂ fl^e^et of ̂ t^he last
sailbo^ats used in Ameri^ca as commercial
fishin^g vessels—tie ̂ up in Mar^ket Slip,
Annapolis, *Md. The state capital is on
Maryland's *estuarine coast, C^hesapeake
Bay.

posters and exhibits to display in govern-
ment buildings, local businesses, and other
prominent establishments.

Other methods which the state is consid-
ering us ing to publicize its program are
township meetings, neighborhood discus-
sions, personal surveys, and citizen advisory
panels.

For the record, local governments are
required by the state to outline the methods
used to gain public par t ic ipat ion and to
summarize the extent of cit izen involve-
ment. To meet the requirements, the state
suggests that counties:

I. define the respons ib i l i ty and role that
citizens wil l have in developing the plan:

Photo: Bob Wil^liams

2. identify and develop methods to contact
public interest groups;
3. determine each group's attitudes toward
land use and environmental problem solu-
tions.

The biggest problem North Carolina has
discovered in exposing its coastal program is
that the press does not have enough staff to
do *indepth reporting for the average citi^zen.
So. the state is using professional writers
from its Natural and Economic Resources
Depa^r^tment to provide the media with gen-
eral inform^ation.

Next door to North Carolina, meanwhile.
South Carolina has been putting together its
own campaign to promote public involve-
ment. The four-phase campaign is one of the
most a m b i t i o u s the state has ever con-
ducted.

Under Phase One. which began last sum-
mer, the state is surveying existing attitudes
and perceptions along the coast; ident i fy ing
special interest groups; establishing *commu-
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*nication with the publ ic; acquainting the
public ^with state and federal coastal man-
agement laws; explaining coastal zone prob-
lems; and o b t a i n i n g agreement on the
coastal boundaries.

Phase Two will focus on collecting, ana-
lyzing, and disseminating information about
the coast; understanding the public's views
of the coastal problems; and expanding the
list of public contacts. Phases Three and
Four will concentrate on explaining ^alterna-
tive coastline uses; achieving acceptance of
the *CZM plan by residents and the Secre-
tary of Commerce; and laying the ground-
^work for implementation.

The media approaches the state is using
*vary from direct mailing to television and
^radio, newspapers, magazines, public *hear-
*'^ngs, and personal interviews. South Caro-
lina has had little difficulty targeting an
^audience to receive its "message" or finding
^someone to prepare it. The entire state
Population is the audience, and the state's

Industry, agriculture, commerce, and a host
of other uses—such as recreation—vie for
space on America's ^increasingly cro^wded
coas^tlines.

Information and Public Affairs Division wil l
handle most of the publici ty. That division
was honored recently at an awards banquet
in Annapolis, Maryland, as "the best of its
kind in the nation."

Public Affairs Director Louis Hern, com-
men t ing on the state 's program, said:
"South Carolina's public participation ef-
forts are geared to the use of a media plan
to reach the population on a graduated
basis. We have directed our efforts first
through the media to heighten public aware-
ness, and then to convert that awareness
into active pa^r^ticipation." So far, he added,
"our program is well on schedule."

In Louisiana, the theme is the same, only
*^;he approach is different. The public partici-
pation progr^am there is based primarily on a
regional approach to focus attention on the
poli t ical , cu l tu ra l , economic, and demo-
graphic diversity present in the coastal area.
According to the proposed program, both
the plan and the planning participants have

been divided into groups and stages. At
each stage of the process, each group of
participants will be involved to varying
degrees.

In Stage I, for example, the state wi l l
conduct a broad media campaign to provide
information to the public as well as to state
and federal agencies. The campaign is de-
signed to inform the public about coastal
zone management, what it means to them,
and ways in which they can participate. The
campaign will consist of all the conventional
media techniques, including a speakers^' bu-
reau and informational site visits.

Midway through the first stage, the state
will contact local meeting sponsors to set up
several public information/participation
workshops. According to Louisiana's time-
table, Stage II will focus on planning infor-
mation seminars to familiarize the public
with components of the plan and to gain
the i r support . The media campaign wi l l
continue during this stage, and alternatives
to coastal uses will be described.

The third and final stage of the Bayou
State's program wi l l be directed main ly
toward holding public hearings on the over-
all coastal management plan among various
concerned "publics." At critical points in
each program phase, an evaluation will be
made to determine:

1. if the public has had ample chance to
participate
2. if conflicts have been resolved
3. whether public support has been gener-
ated

4. whe the r c i t izen groups have become
better informed
5. if a better plan has been developed.

Joel *Lindsey, director of public affairs for
Louisiana's Coastal Resources Program, ex-
plains: "Our approach in Louisiana is to get
local people to invite us into the community
to explain the coastal zone management
program and to help us disseminate informa-
tion through the mass media. At present, we
are working through established statewide
organizations—such as the Louisiana Mu-
nicipal Associat ion and the Police J u r y
Association—to set up regional meetings
with their members, to explain the program
and to tell how they can get involved."

Across the Pacific, the state of Hawaii
recently contracted for and received a 28-
page consultant's report—financed in part
through a coastal zone grant—outlining com-
mon approaches to a citizen's involvement
program. Other states, too, have developed
and begun public participation programs,
including Wisconsin, Texas, Georgia, Mary-
land, Virginia, Delaware, and Massachu-
setts, among others.

No two states have identical public partic-
ipat ion programs, nor should they. The
character of each state differs, in its people,
its problems, its needs. But one element
remains constant in all of the state pro-
grams: the commitment to encourage people
to take part in making decisions which may
determine for generations to come how the
coasts of this nation will be managed and
used.
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They call it Sea Echo

A Thousand
Lea^gues Ove^r
The Sea
BY JOAN *VANDIVER FRISCH

While seagulls circled gracefully against a
back^drop of jagged cliffs and windblown
clouds, an immen^se *spiderweb-li^ke structure
recently took shape on an uninhabited and
rocky beach at San Clemente Island. Cali-
fornia. The new resident, a powerful sky-
wave *seascatter radar designed to monitor
sea condi t ions up to ^2,000 miles away,
began tests this ^summer. The high-fre-
quency radar is part of Project Sea Echo, a
cooperative research study conducted by
*NOAA, the Institute of Telecommunications
Sciences, and the Naval Research Labora-
tory.

"During the project's Phase I, we are
remotely sensing a large sector of the North
Pacific, collecting sea echo data and inter-
preting the radar's echoes in terms of wave
heights, velocity, and direction." explains
Dr. Donald *E. *Barrick, chief of sea state
studies at the Wave Propagation Labora-
tory, one of *NOAA's Environmental re-
search Laboratorie^s in Boulder, Colorado.

According to Jack Snider, the Sea Echo
project leader, the data will be compared
with known *on-site sea state observations
gathered by Canadian weather ship and two
*NOAA environmental buoys, permanently
stationed at three points in the North Pa-
cific.

"Within a year, we hope to begin Phase ^2^
of Sea Echo—converting the research phase
of the project to a quasi-operational mode in
which the radar will be ready for routine
monitoring of the North Pacific by January
1, 1978.^"

Phase 2 is a team effort between the
Environmental Research Laboratories and
the users of the data—*NOAA's National
Weather Service and the U.S. Navy's Fleet
Numerical Central at Monterey. California.

Until now weather foreca^sters have been
limited in their ability to predict accurate
wave conditions and wind speeds at sea.
Fishermen and helmsmen of cargo ships and
pleasure craft often have had to assume the
role of amateur weathermen, and guess from
past e^xperience what may be happening
beyond the ocean's horizon.

To plug this gap of sea state knowledge,
the U.S. Navy has been using sophisticated
computer mo^dels to predict ocean surface
conditions from meteorological information.
And *NOAA's National Weather Service

Scien^tists ̂ with *NOAA, ̂ the Naval ^Re^search
Labo^ra^to^ry, and the Commerce
Department's Institute for
^Telecommunication Sciences a^re
monitoring ̂ distant sea conditions in the
No^rth Pacific for the first time this summer
^with a specially designed *s^kywave radar
(above) which resembles a monster radio
station, and consists of a *^quarter-mile-long
row of 1^50 foot towers and a spider-^web of
antenna wires^: ̂ (right) green seas on dec^k.

has routinely issued sea-state information on
a global scale for approximately a decade by
mathematical ly modeling the atmosphere
and sea-air interactions. Surface winds over
the oceans are first est imated by the
weather sc ien t i s t s from ma thema t i ca l
"building-block" models of the atmosphere.

* Fro^m Synchrono^u^s ̂ M^ete^orolo^gic^al S^atel-
lite, ̂ NASA'^s ̂ de^si^gn^ati^on for t^he ^de^velo^p-
^ment sp^acecr^aft: an^d G^eostati^onar^y Opera-
tion^al En^vi^ron^me^ntal S^atellite, *^NOAA'^s^
^desi^gnation for t^he oper^ational ^s^y^ste^m.

These estimates are used, in turn, to deter-
mine the approximate wave conditions of
the oceans.

Even with the advent of space-age tools
like SMS/GOES*, which can monitor large
maritime storms and other weather systems
as they develop, fishermen, ship routers,
and a host of others still need real-time
information on what the ocean and atmos-
phere are doing at smaller scales of time and
space. *NOAA and Navy models of the
atmosphere are limited by the *sparseness of
accurate meteorological data over the open
sea, and by gaps in basic understanding of
the energy exchange processes between the
atmosphere and ocean, and within the sea.
Thus far, the computer models of these
processes have had to be simpler than the
environmental processes they try to simu-
late.

But the San Clemente *skywave radar
antenna will enhance that view. By remotely
sensing wave heights, lengths, and direction
over larger areas of ocean ̂ surface, the radar
will permit much of the North Pacific to be
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observed ^with a continuity in both space
and time never before possible. By feeding
this infor^mation into computers hoo^ked up
to the radar. Sea Echo scientists can more
precisely estimate the direction and velocity
of the ocean surface ^wind fields. This
information will provide the basis for im-
proved forecasting of new wind and wave
conditions, and routinely supply a compre-
hensive description of the present an^d future
marine environment over large areas.

The target area of Project Sea Echo—the
Gulf of Alaska—was selected for its severe
and changeable weather, and its role in
America's energy p^lans. The Gulf will be
crossed by the sea ̂ leg of the Trans-A^laska
Pipeline^, and includes proposed oil leasing
areas on the Alaskan Continental Shelf
which are the subject of an intensive envi-
ronmental study being conducted by
*NOAA's Environmental Research Labora-
tories for the Interior Department^'s Bureau
of Land Management.

Speci^fically, the radar-scanning technique
employed at San Clemente Island during
Phase 2 will be capable of helping scientists:
^• predict destructive wave activity along
the northwest coast of America,
• infer average wind conditions near the
ocean surface for the prior *6-to-24-hour
period,
^• improve warnings to coastal areas and
ships likely to be damaged by the waves.
^• predict where and when high waves will
reach other regions.

While *Barrick and his colleagues have
been ironing out the technical problems
^associated with con^struction and operation
of the *skywave *seascatter radar, the scien-
tific research has been accompanied by a
thorough probing of the system^'s possible
economic implications.

*R. *S. Rhodes an^d Dr. *R. *B. *Chadwick,
both of the Wave Propagation Laboratory,
have estimated potential savings of tens of
millions of dollars annually to U.S. interests
when a twin-site *seascatter radar system
scanning^" both the Atlantic and Pacific
Oceans becomes fully operational.

According to their comprehensive study*,
the greatest potential economic savings from
improved sea-state data would be realized
by the commercial shipping industry. Faced
with average daily operating costs of be-
tween $10,000 and ̂ $20,000 for transoceanic
crossings, American shipping interests could
save millions of dollars per month if full
advantage *cuold be taken from improved
ship routing and steering when underway.

Better knowledge of sea state conditions
^would al^so have a significant i^mpact on the
U.S. commercial fishing industry with even
modest improvements in operating condi-
tions.

"Since a large fraction of *at-sea time is
s^pent in transit to and from the fishing area,
labor and fuel costs are needlessly incurred

^* Economie Appraisal of Real-Time Syno^p-
tic Sea-State ^Measurements by *Over-the-
*Horizon Radar, *NOAA Tech^nic^al Report
*ERL *299-^W^PL^32, *^M^a^\ 197^4.

each time a boat reaches a fishing area only
to find sea condition^s too rough for ^f^ishing,"
the report explains. "About $8 million could
be saved nationally each year from im-
proved environmental data by this $600
million per year industry."

Offshore petroleum operations, including
drilling and ship loading and unloading, are
another segment of the U.S. economy
which depend upon quality and timeliness of
forecasts of sea conditions and the surround-
ing environment, especially in the hostile wat-
ers of the Gulf of Alaska. As proposals to
construct deep water offshore terminals for
unloading ^petroleum products from super-
tankers flow in, the need for greatly improved
sta^t^is^t^ical data and sea-state forecasts for each
site incre^ases. Rhodes and *Chadwick estimate
an annual ben^efit to ^the petroleum industry
n^ation^ally of at least ̂ $14 million from accurate
sea^-state information.

Offshore mining is directly affected eco-
nomically by potential use of *over-the-hori-
*zon *skywave radar. While its growth in the
immediate future is very uncertain, the rate
of new investment into the field wou^ld
accelerate if the environmental risks were
better known.

According to the Rhodes and *Chadwick
report, the industrial^, recreational, and pri-
vate facilities along America's coastline sus-
tain over $500 million damage annually from
high tides and waves spawned by severe
storms. While scientists can do little or
^nothing to reduce the severity of these
natural occurrences, considerable reduction
in property damage and loss of life could be
e^xpected from better knowledge of the char-
acter, location, and timing of the injurious
storms. The Wave Propagation Laboratory
study estimates an annual reduction of
losses of over $4 million i^n property damage
and a number of lives saved through im^-^
proved sea-state forecasting along the na-
tion's coastlines. And an additional $8 mil-
lion could be saved each year by ocean-
related recreational facilities.

While economic bene^f^its can be attached
to various segments of the American econ-
omy, several users of sea-state information
would bene^f^it in other than economic terms.
For example, the ability to observe oceanic
conditions continuously and remotely would
have great impact upon the effectiveness of
U.S. Naval operations and surveillance sys-
tems. Even in routine peace-time opera-
tions, the Navy uses automated computer
global weather models for optimum ship
routing for savings in transit times and fuel
costs^, recommended ditch headings along
selected air routes, and underwater and
surface surveillance systems.

Search and rescue operations of the U.S.
Coast Guard vary, depending upon the
location of the accident and the weather
conditions. While a dollar value cannot be
attached to such operations, accurate sea-
state information would benefit search and
rescue operations through improved opera-
tional ef^f^iciency and effectiveness.

"The San Clemente radar's use is not
intended to locate ships in distress, but
rather to aid the Coast Guard in determining
whether to send a helicopter or a cut^ter to

P^ROJECT SEA ECHO
RAD^AR S^ITE *^^*^

(SA^N CL^EMENTE ISLAND^)

*Skywave ̂ radar (̂ top )̂ scanning a 1,550
nautical-^mile-long sector of the North
Paci^fic Oc^ean, ̂ will ̂ be able to "^z^ero in" on
an^y of ̂ 400 designate^d *BO-by-BO-mile patches
o^f ocean sho^wn on this computer-g^enerated
display; (above) a co^mputeri^z^ed ^map
sho^wing regions of differing wa^ve heights
within the No^rth ̂ Pacific^; (right) offshore
petroleum drilling depends upon high-
^qualit̂ y and timely sea conditions.

the rescue scene, based upon the radar's
ability to assess the sea state in the emer-
gency area," says *NOAA's *Barrick. How-
ever, he points out that it will require two or
three years of *skywave radar operation to
achieve such indicated levels of benefits,
and for people to learn to use and trust the
information supplied by the newly devel-
oped instrument.

Project Sea Echo is guided by an interser-
vice group consisting of *NOAA's *Barrick,
Douglass *D. *Crombie, Director of ITS, Dr.
Robert *W. Bogle^, research physicist for the
Naval Research Laboratory, and James *H.
*Headrick, manager of the Naval Research
Laboratory's high frequency radar branch.
*Crombie is credited with the discovery in
1955 that long wavelength radar had a
unique capability to sense the character of
the sea. A group of engineers at *Crombie's
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Commerce Department laboratory under
Lowell *Tveten built and installed the sophis-
ticated Sea Echo System.

*Headrick and his group have performed
extensive long range sea measurements with
their powerful MADRE radar^, located on
the Chesapeake Bay. Theoretical and com-
puter-oriented analyses are being done in his
organization.

While other government-sponsored and
university groups have explored the technol-
ogy of remote ocean radar sea sensing, the
*NOAA and Navy team, by pooling their
re^sources, have been able to put together
the only high-frequency radar expressly de-
signed for this purpose.

The Sea Echo radar, resembling a mons-
ter radio station more than a typical radar,
stands on a rocky shoreline at the north end
of San Clemente Island, a test faci l i ty
operated by the Naval Undersea Center in
San Diego, 90 miles off the California coast.
The prominent antenna consists of a
quarter-mile-long row of 1^50-foot towers and
a spider-web of antenna wires. The sophisti-
cated electronics and a full-size computer
are housed in trailers. Because of the re-
moteness of the site, power is supplied by
three diesel generators.

From its perch on the no^r^th end of the
island, the 1,200 foot (366 meter) long by
400 foot (121 meter) wide antenna scans a
1,^550 nautical-mile-long (2,500 kilometer)
sector of the No^r^th Pacific Ocean and Gulf
of Alaska. The radar's signals will be able
to observe the coast of California, Oregon,
Washington, and British Columbia as well
as a wide section of ocean in the Gulf of
Alaska. The Sea Echo radar will also be
able to "zero in" on any of 400 designated
*80-by-80-mile patches of ocean within the
antenna's range as far away as the western-
most tip of the Aleutian Island chain.

Unlike the familiar microwave radars op-
erating with short wavelengths and "dish"
antennas, the novel radar employed in this
project uses very long wavelengths. At
these long wavelengths signals are reflected
by the ionosphere to great distances over
the horizon. (This phenomenon is familiar to
motorists whose AM radios can pick up far-
distant stations, pa^r^ticularly at night.) How-
ever, the most important aspect of the long
radio wavelengths used is that they exactly
match the wavelengths of the ocean waves.
The use of this effect makes the Sea Echo
system very sensitive to the conditions of
the sea. Some of the sea-scatter radio
energy returns to the radar over the same
path. A computer at San Clemente records
the time delays for the echo return as well
as the echo frequencies, and analyzes the
way the returning echo has been scattered at
the ocean surface. From this information the
computer produces contour line maps show-
ing differing wave heights, directions, and
periods within the region scanned with as
little as an hour and a half of echo observa-
tions.

Thus, Navy and *NOAA scientists are
learning how to sense the changing moods
and motions of distant regions of the ocean,
and monitor them with a radar beam that
reaches a thousand leagues over the sea.
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It was June 1974 in Halifax, Nova Scotia,
and the discussion was heatin^g up. The
delegation from Poland strongly defended its
recommendations for relatively high quotas
for the cat^ch of mackerel off New England
and had sc ien t i f i c data to back up its
recommendations. The delegation from the
U.S. pushed for lower quotas, and it, too,
had scientific data to back up its position.

Both sides had come to the meeting of the
International Commission for the Northwest
Atlantic Fisheries *(ICNAF) with estimates
of the total annual catch level required to
maintain the stocks and maximize catches,
but their estimates differed appreciably. Fi-
nally, Dr. Bradford Brown of the National
Marine Fisheries Service, Northeast Fisher-
ies Center, suggested that both sides calcu-
late their estimates of population size to-
gether, using a portable computer terminal
that the U.S. delegation had brought to the
meeting. Via commercial phone link to their
data bank, Dr. Brown and two other Center
scientists. Dr. Vaughn Anthony and Dr.
Emory Anderson, programmed population
analyses of the most recent mackerel data
from assessment surveys and catches of the
Soviet. German, Polish, and U.S. fleets.
Working with them were Dr. Andrew *Pa-
*ciorkowski of Poland's Sea Fisheries Insti-
tute. Dr. Albrecht *Schumaker of the Inst i-
tute of Sea Fisheries in Hamburg. *FRG,
and Dr. *Emilio *Cadima of the Food and
Agriculture Organization. Rome.

The joint analysis headed off an impasse
that could have lead to serious dif^f^iculty in
the setting of mackerel catch limits. Ulti-
mately the group came up wi th acceptable
recommendations for total allowable catches
which were approved by the Commission
and should protect the resource from exces-
sive *overfishing.

Similar deliberations take place on the
west coast. Recently Dr. Dayton *L. *Alver-
*son, Director of the Northwest Fisheries
Center, led a U.S. delegation to bilateral
meetings with Soviet scientists to discuss
the conditions of fish resources off our
northwest coast. Attempts were made to

**^Mr. S^h^erm^an i^s C^hi^ef ^of t^he ^N^ation^al
^M^ar^i^n^e Fi^s^h^e^ries Se^r^vice's R^esource ^As-
^s^e^s^sment Di^visio^n

10

Building a data base for
international management

The Watch
On Our
Fisheries
*^*BY KENNETH SHERMAN

Discussing protocols for plan^k^ton sorting a^t^
*NMFS *Narragansett laborator^y are (I. to *r.̂ )^
Da^vid Kramer, *NMFS; Dr. Leonard
*Ey^zemont, Plankton Sor^ting Center,
Szc^zecin, Polan^d^; ^Robert *Marak, *NMFS; Dr.
T^homas *McKenney, *^NMFS^; Dr. Francis
Ferrari, Smithsonian Océanograp^hie Sor^ting
Center; Dr. *Idzi *Dr̂ zycims^ki, Plankton
Sorting Center, Szczecin, Poland.

reduce the fishing on several stocks that are
*overfished. Based on available stock assess-
ment informat ion^, scientists of the two
countries agreed to recommend that the
total annual catch of Paci^f^ic hake not ex-
ceed 150,000 metric tons per year. The
estimate will be revised annually based on
changes in fishing effort and the condition of
the stock as measured by Soviet and U.S.
scientists.

More such quotas are needed for fish
stocks on a worldwide basis. Concern over
the depletion of food resources reflects a
crisis of global proportion. The world's
present crop of commonly used fish and
shellfish is about 70 million metric tons a
year. At the present rate of increasing
harvests the maximum sustained yield, now
estimated at about 1^20 million tons of con-
ventional species annually, could be reached
by 1980. Clearly, the era of rapid expansion
of global ̂ f^isheries is coming to a close. We
now need to focus on improving systems for
management and allocation of the global fish
resource, bring those stocks now *overfished

back to former abundance levels, and care-
fully assess the condition of other stocks
now subjected to increasing fishing effort.

Fish stocks of the U.S. coast are a vast
renewable resource. The annual harvest by
U.S. and foreign fishermen currently aver-
ages about seven million metric tons, valued
at $9.0 billion retail. The potential catch has
been estimated at 10 to 20 million metric
tons worth at least $15 billion retail. These
resources are subject to competitive harvest-
ing by foreign and domestic f ishermen;
14,000 U.S. vessels over five gross tons and
up to a thousand foreign vessels, most over
250 tons, fish off the U.S. This situation has
led to *overfishing of at least 10 ma^jor
commercial stocks (Alaska pollock, Califor-
nia sardine, haddock, halibut, herring, ocean
perch. Pacific mackerel, *sablefish, *yellowfin
sole^, *yellowtail ^f^lounder), resulting in seri-
ous economic consequences. For example,
*overexploitation of the California sardine
and the haddock off New England has
resulted in an accumulated loss to fishermen
in excess of half a billion dollars as of 1974.

International agreements are becoming in-
creasingly necessary to allocate resources
fairly among the various nations while pre-
venting *overfishing. For these agreements to
be successful, they must be based on sound
data. *NOAA's ^Marine Resources *Montor-
*ing. Assessment, and Prediction ( M A R -
MAP) program conducted by the National
Marine Fisheries Service, is able to provide
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much of the necessary information.
*MARMAP is a nationwide resource as-

sessment system that a n n u a l l y provides
forecasts and warnings of changes in fish
and shellfish stocks. In addition to domestic
fishery management uses, *MAR^MAP stock
forecasts support the United States in nego-
tiations for management and allocation of
f i shery resources under the terms of six
intern^ational commissions and 10 bilateral
agreements.

To prevent damage to ̂ f^ish and shell^f^ish
stocks, the United States makes ass^ess-
ments to establish catch quotas in complex
fisheries taking many species. *ICNAF uses
*MARMAP assessments in regulating major
i n t e r n a t i o n a l f i s h e r i e s off the northeast
United States. Regulations in this area are
based on concepts developed by U.S. fish-
ery scientists at the Northeast Fisheries
Center for treating the resource as a whole
r^ather than on a *stock-by-stock basis.

Prior to I960, the area off New England
managed by *ICNAF yielded less than half
its estimated maximum of about one mil l ion
metric tons per year (excluding menhaden,
shel l f i sh, and underutil ized species). In the
late *I^960^'s, total U.S. and foreign catch
began to approach a million tons a year and
by the early *1970's had exceeded a mil l ion
tons. *ICNAF countries agreed to l imi t their
catches beginning in 1974 to forestall an
i n e v i t a b l e col lapse of the f isheries. The
objective of the three year program is to
^stabilize the stocks and i n i t i a t e recovery
during 1976. Wi thout this type of agreement
in the future it is likely that losses from 1976
through 1980 could reach about 1.^5 m i l l i o n
metric tons and $600 m i l l i o n , wi th about half
of the los^s borne by U.S. fishermen. MAR-
MAP stock assessments, including fishery
analyses and surveys, were used to support
U.S. recommendations in negoti^ating th i s
agreement.

Regulation of fisheries in one area often
tends to increase pressure in another area.
For example the regulation of fisheries for
^res^toration of the stocks in the *ICNAF area
in the A t l a n t i c is forcing foreign f i s h i n g
vessels to turn to fishing grounds off the
U.S. in the Northeast Pacific. In another
instance, the catch of *yellowfin tuna in the
Eastern Tropical Paci^f^ic is no^w regulated,
and as ^a consequence skipjack tuna stocks
in the Pacific and *yellowfin stocks in the
A t l a n t i c are being subject to increas ing
pressure.

At present, the means for requiring other
n a t i o n s f i s h i n g of f the U.S. to provide
p^opula t ion estimates for stocks they are
exploiting is limited. Off the northwest and
Al^askan coasts, in the Northeast Pacific and
the Eastern Bering Sea, stocks of salmons,
and other species are being subjected to
increasing f ishing pressure from Japan, the
Soviet Union, and ^Korea. The situation is
expected to change in the near future with
extended jurisdiction over U.S. fishery re-
so^urces, perhaps out to ^200 miles. At that
t ime the U.S. wi l l be required to insure that
foreign fleets which are allowed to continue
f i s h i n g do so in a manner t h a t w i l l not
conflict wi th U.S. fishermen nor be prejudi-
cial to continued optimal yields.
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Photo above: US-USS^R b^ilateral scien^tific
meeting discuss^in^g fish stoc^ks ̂ in ̂ Nor^th
Pacî fic. Dr. Day^ton *L. *A/verson, *NMFS (third
from left) headed U.S. delegation.

Graph belo^w: Tren^ds of catch decreases
and pro^jected recovery in *ICNAF regulation
areas off the New ^England coast ^188^1-1979.

The principal elements of the *MARMAP
system are resource surveys, analyses of
catches by commercial and sports fisher-
men, fishery oceanography, and fishery en-
gineering. Updated stock assessments are
produced from analyses of resource survey
results, catch statistics, biometrie data (age,
growth, fecundity, recruitment, and mortal-
ity rates) plus information on environmental
and food c h a i n c o n d i t i o n s . The seven
*NMFS Fisheries Centers—Woods Hole,
Sandy Hook. Beaufort, Miami. *Galveston,
La *Jolla, and Seattle—carry out *MAR-
*MAP's surveys and analyses.

Fishery scientists, *oceanographers, and
technicians at these facilities work closely
together to make the program successful.
For example, Fred *Nichy and Joseph *De-
*venny. ̂ f^ishery scientists at the Northeast

Fisheries Center, endured the slashing and
cutting spines and tails of the spiny dogfish
while tagging some 2,000 specimens on a
recent *MARMAP assessment survey. This
effort contributed to the first assessment of
the dogfish population off New England;
Dr. Marvin Grosslein of the Center esti-
mated the total *biomass at 200,000 tons.
Under the guidance of Dr. Robert Edwards,
Center Director, a number of other major
fishery investigations are underway, collect-
ing and a n a l y z i n g data that are used to
provide the assessment information needed
for setting Total A l l o w a b l e Catch ( T A C )
levels for ̂ f^lounders, cod, haddock, herrings,
mackerels, and other species now regulated
by *ICNAF. The *TAC's are set with an
overall objective of maintaining the produc-
t ive capacity of the fish *biomass off the
northeast coast. The Center uses the *R^/V
Albatross IV on *MARMAP surveys that
are conducted a n n u a l l y in spring and au-
tumn to measure changes in the abundance
of important fish stocks inhabiting the conti-
nenta l she l f from Nova Scotia to Cape
*Hatteras. The Albatross IV is joined by
Soviet. Polish, German (both *Germanys).
Canadian, and French ves^sels that survey
the s h e l f j o i n t l y of f New England and
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northward to West Greenland. The re^sulting
s u r v e y data has applicat ion not only to
*^ICNAF and other management agencies,
but i s a l so used w i d e l y by the f i s h i n g
industry, universi t ies in *taxonomic and ecol-
ogical studies, recreational fishermen, by
pollution control agencies, the offshore en-
ergy industry, and educational groups.

Incidental observations made during sur-
vey operations are often as significant as
planned observations. John *Colton of the
Northeast Fisheries Center recently re-
ported extensive contamination of surface
waters by t iny plastic spheres one to ^f^ive
mil l imeters in diameter from samples col-
lected on an extensive M A R M A ^ R survey of
the Northwest Atlantic. At first he thought
they were fish eggs, but close examination
showed them to be polystyrene beads used
in plastic manufacturing. He reported that
significant numbers of these plastic beads
are introduced into estuaries from manufac-
turing plants along the mid-Atlant ic coast.
They are carried seaward by the currents
^and concentrated offshore by surface *eddys,
^where they remain indefinitely in the sur-
face waters.

At the Middle Atlantic Coastal Fisheries
Center, Sandy Hook, a survey of the fish

^Lar^ge Japanese factory trawler *^Yamato
*Maru wit^h polloc^k catch in East Bering
Sea. Huge catc^hes by sh îps such as t^his are
reducing stoc^k of several species.
M^énagement protocols for returning
*over^fished stocks to former a^bundance are
being developed with aid of *^MARMAP
information pro^vided by *NMFS scientists of
Northwest Fisheries Center.

resources of the mid-Atlantic Bight is con-
ducted unde r the direction of Dr. Carl
Sindermann. The Center uses the *R/V Del-
aware II to map annual changes in abun-
dance of important near-^shore stocks of
flounders, surf clam, *bluefish, mackerel, sea
trout, and others. These species have been
included in the catches of foreign trawlers
off the mid-Atlantic coast. The impact of
these foreign catches on the stocks is the
subject of extensive analyses by Center
scientists.

Dr. *Merton *Ingham, Chief of the Atlantic
Environmental Group, heads up a staff at
*Narragansett, Rhode Island, engaged in
processing thousands of bits of océano-
graphie data to better understand the effects
of current, temperature, and other océano-
graphie changes on fish abundance in the

no^r^thwest Atlantic. Sharing the No^r^theast
Fisheries Center facility at *Narragansett is
the *MARMAP Field Group, led by Robert
*Marak. The Field Group coordinates MAR-
MAP survey operations for larval f ish
within *NMFS, and with cooperating uni-
versities and other countries. Mr. *Marak
recently spent a month providing instruction
in plankton sorting and identification meth-
ods to collaborating scientists at the newly
established Polish Plankton Sorting Center,
at Szczecin. As part of a scientific exchange
program *Drs. *Idzi *Drzycimski and Leonard
*Eyzemont of Szczecin recently spent two
weeks at *Narragansett becoming familiar
with Northwest Atlantic plankton groups.

Up in the North Pacific, fishery scientists
Martin Nelson and Thomas Dark of the
Northwest Fisheries Center, Seattle, have
been experimenting on the *R/V John *Cobb
with an underwater sound system for locat-
ing schools of ̂ f^ish and counting them. Their
assessment^s aid in keeping a watch on the
condition of the fish stocks off Washington
and Oregon, British Columbia, and Alaska.
They use a submerged "f ly ing-wing"
equipped with electronic sounders that
bounce signals from fish schools to receivers
mounted on the hull of the *COBB. Mr.
Nelson and his staff are making progress in
assessing fish stocks using *hydroacoustics as
a substitute for trawling in surveys of pe-
lagic fish aggregations off the northwest
coast, working joint ly with a Sea Grant
team from the Applied Physics Laboratory,
University of Washington.

The fish resources in the Gulf of Alaska
and East Bering Sea are among the most
productive in the world. The Center staff is
concerned with the need for returning pres-
ently *overfished stocks to former abundance
levels. *MARMAP assessment activities at
the Center under the direction of Dr. Frank
*Fukuhara include the use of the *R/V Ore-
gon in spring and summer *groundfish and
crab surveys in the East Being Sea, pollock
surveys from the *Cobb, in a u t u m n , and
shrimp and ground-fish surveys in the Gulf
of Alaska in spring through the use of
chartered vessels. The Center also conducts
joint assessment studies with *U.S.S.R. on
Pacific hake stocks and with the Fisheries
Research Insti tute of the Univers i ty of
Washington on North Pacific salmon stocks.
Americans are allowed to observe fishing
operations in the East Bering Sea on board
Japanese and Soviet commercial fishing ves-
sels as part of a cooperative program with
the Japanese and Soviets.

Dr. *Fukuhara and his staff provide stock
assessments and serve as scientific advisors
to the U.S. representatives on several inter-
national commissions and bilateral fisheries
agreements with *U.S.S.R., Korea, Japan,
and Canada. Effort is also directed to the
development of trawl nets that will reduce
the incidental catch of non-target species.
This is a problem that results in the annual
wastage of millions of pounds of halibut and
crab caught incidentally by the Japanese and
Soviet fle^ets fishing for Alaska pollock.

South along the coast in La *Jolla, Califor-
nia, Dr. Brian Rothschild, Director of the
Southwest Fisheries Center , conducts

*NOAA ̂ Maga^zine July 1975 *' *^.



Locations of *^N^MFS fisheries centers, and
areas of *MA^R^MAP sur^vey operations taking
p l̂ace during fiscal ^1975.

*MAR^MAP investi^gations on global tuna
stocks, monitoring changes in their distribu-
tion, abundance, and condition. Center sci-
entists provide stock assessments for inter-
national management bodies concerned with
tuna conservation. Reports prepared by the
Center staff provide information to improve
the management of tuna stocks. *Drs. Wil-
l iam *Lenarz, Wil l iam Fox. Bri^an Roths-
^child, and Gary *Sakagawa recently com-
pleted a study of the *yield-per-recruit as a
basis for minimum size regulations for At-
l^antic *yello^wfin tuna stocks. *Drs. Rothschild
and Fox. along with Harvey *Bullis and Dr.
Grant *Beardsley of the Southeast Fisheries
Center, provided tuna assessment informa-
tion to a meeting last November of the
Council of the International Commis^sion for
the Conservation of the Atlantic Tuna in
Madrid. This information played an impor-
t a n t part in the agreement reached for
l imit ing the catch of *bluefin tuna to recent
levels for a period of one year, and the
setting of minimum size regulation of 6.4
kilograms. Consistent with the terms of the
Convention, the Council is now proceeding
to recomm^end formally the measures to the
Commission for approval by member coun-
tries through a mail vote.

Assessing the condition of fisheries re-
sources and making forecasts re^quires analy-
ses of data collected from commerci^al and
recreational fisheries and resource surveys.
Three types of *MAR^MAP ship surveys are

conducted. One type of survey assesses
eggs and larvae *(ichthyoplankton) when they
are concentrated near the surface and can
be sampled with a single kind of net. Fish
are sensitive to environmental change^s and
pollutants during their early life stages, and
the mortality for each year-class directly
affects future harvests. These survey opera-
tions are conducted cooperatively with
*U.S.S.R., Poland. France, Canada, the
Democratic Republic of Germany, and the
State of South Carolina in the Atlantic, and
w i t h the State of Cal i fornia and the
*U.S.S.R.. and Mexico in the Pacific.

A second type of survey focuses on the
abundance and distr ibution of *groundfish
and shell^f^ish species which live at or near
the bottom in their *harvestable stages (e.g.,
cod, flounder, scallop, lobster, crab, and
shrimp). Bottom survey operations are con-
ducted with *ICNAF nations in the North-
west Atlantic from Greenland to Cape *Hat-
*teras, and with the State of South Carolina
from Cape *Hatteras to the Florida ^Keys.
Surveys are also conducted in the Missis-
sippi Delta region, and there are surveys of
small areas in the Northeast Pacific off
Alaska and in the East Bering Sea.

A third type of survey assesses pelagic
fish species that live in the ^upper water
layers (e.g., herr ings , mackerel , t unas ,
s^quids, sharks, menhaden, and others). Sur-
veys of pelagic fish pose special problems.
Effective assessment of these fast moving

migratory species will require the applica-
tion of acoustic techniques.

Analyses of data collected on surveys and
from commercial and recreational fisheries,
by skilled scientists trained in biometrics,
statistics, population dynamics and ecology,
make possible the measurement of fishing
and natural mortality, and of annual changes
in abundance caused by fishing or environ-
mental changes. With these measurements
in hand, *NMFS scientists construct yield
curves, popula t ion models, make stock
abundance forecasts, and produce status of
stock reports as backup for management
decisions. Some 400 reports are issued each
year—about a third are published scientific
papers, and another third are reports to
international fisheries commissions and meet-
ings concerning international bilateral agree-
ments. The balance is divided among reports
to interstate ̂ f^isheries commissions, the State
regulatory agencies, and other Federal agen-
cies.

The first nationwide status of stocks re-
port was produced by the *MARMAP pro-
gram in 1974. It provides a synthesis of all
avai lable assessment informat ion on the
principal stocks off the U.S. coasts. Several
recent *MARMAP reports provided warn-
ings of serious stock depletions, including
*yellowtail ̂ f^lounder and silver hake in the
Northwest Atlantic, and ocean perch, crab,
and f lounder in the Nor theas t Pac i f ic .
*MARMAP survey findings also resulted in



^(Abo^ve) Fred *Nic^hy (I.) of ^Nor^theas^t^
Fisheries Center, Woods Hole, ̂ Mass., tags
spiny dogfish on board *RI^V Albatross I^V; Joe
*Devenny records tag number. ^(Right)
^MAR^MA^R tests new system for scanning
ocean bottom with acoustic "eyes" to
measure fish stock si^ze, on board *R^/V John
*Cobb in North Pacific.

the issuance of two Red Flag Reports
describing extensive contamination of west-
ern Atlantic surface waters with tar clumps
and plastic particles.

The physical and chemical properties of
the ocean (currents, temperature, nutrients)
directly or indirectly affect fish and shellfish
resources, but only rudimentary knowledge
of controlling mechanisms and rate proc-
esses is presently available. The impacts of
man^'s activities (fishing, pollution, environ-
mental modification), and of natural environ-
mental processes on the production of an-
nual fish crops need to be accurately pre-
dicted. *MARMAP océanographie activities
provide descriptions and analyses of marine
organic *poduction systems and of océano-
graphie conditions, and define the in^f^luence
of environmental factors on the distribution
and abundance of fish stocks. Activities
include the analyses of physical, chemical,
and biological océanographie data collected
during *MARMAP surveys and from océan-
ographie research activities of other agen-
cies (e.g., commercial ships of opportunity.
Navy, Coast Guard, States, and universi-
ties). Special *MARMAP studies are con-
ducted with the *U.S.S.R. to obtain organic
production and larval survival data and for
the development of ecosystem models for
specific areas (Northwest Atlantic, North-
east Pacific).

Recent *MARMAP accomplishments in
oceanography include: the development by

Andrew *Bakun, Pacific E n v i r o n m e n t a l
Group, Monterey, of an annual seasonal
ocean *upwelling index for the U.S. west
coast which is an important contribution to
understanding the biological productivity of
this region; the application by Dr. Michael
*Laurs, Southwest Fisheries Center, of envi-
ronmental data, including oceanic boundary
features, to forecast the migration of alba-
core into the U.S. west coast tuna fishery;
and the development by Dr. *Merton Ing-
ham, Atlantic Environmental Group, and
Walter Nelson, Atlantic *Estuarine Fisheries
Center, of a correlation between the wind/
current index and menhaden catches that
indicates onshore-offshore currents can di-
rectly in^f^luence menhaden year-class sur-
vival. This index, if proven valid, would
improve annual forecasts of menhaden abun-
dance.

Prior to the *1960's significant depletion of
fish stocks was measured in decades. Stocks
now may be *overfished only two to three
years after a fishery begins. Consequently

real-time assessments are critical, and they
depend upon applying advanced engineering
and technology for collecting resource infor-
mation. Engineering and technology devel-
opments are also needed to reduce waste of
non-target species taken during fishing oper-
ations, and to devise the means for conduct-
ing more rapid and less expensive surveys.
Projects now underway include improving a
system for realtime estimates of the abun-
dance of *groundfish and pelagic fish stocks
through *hydroacoustic and other remote
sensing methods, improving the sampling
efficiency of trawl nets, and the testing and
evaluating (in cooperation with the United
Kingdom) of an automated plankton and
*enviromental recorder to be deployed from
ships of opportunity.

*MARMAP engineering tasks also include
the development and introduction of selec-
tive fishery systems to eliminate the wastage
of inc identa l catches, par t icular ly in the
shrimp and pollock fisheries where thou-
sands of tons of non-tar^get species are
discarded at sea a n n u a l l y as inc identa l
catch. Studies are being conducted to define
the magnitude of crab and lobster loss due
to derelict traps and pots lost by fishermen,
and to develop remedial measures. MAR-
MAP technical advances include: develop-
ment of a *hydroacoustic assessment system,
development of an automated plankton sort-
ing system, improvements in shipboard data
logging, application of chemical *autoanaly-
*zers, development of a selective shrimp
trawl, and the adoption by a num^ber of
European countries and *FAO of a standard-
ized paired net system ("Bongos") for use
on cooperative larval fish surveys.

Initial *progresss in *MARMAP has shown
it to be considerably more cost-effective
than previous methods. Domestic and inter-
national cooperation has resulted in stand-
ardized stock assessment methods with sub-
sequent exchange of comparable data, while
reducing individual costs. For example, for-
eign countries contributed approximately $^2^
mil l ion in ship time in *FY 1974-1975 for
*MARMAP surveys. Promising develop-
ments in the application of *hydroacoustic
technology for more rapidly assessing stocks
are being achieved.

While progress has been made, present
resource assessment efforts are not suffi-
cient to meet all the needs for management
and allocation of ̂ f^ish stocks. For example,
efforts are inadequate for recommending
optimal quotas for 70 of 100 impor tant
stocks off the U.S. coast. In addition, the
data base is inadequate for developing latent
stocks, particularly in the Gulf of Mexico,
where evidence suggests potential for ex-
panding fisheries on croakers, tunas, mul-
lets, and other species. Present information
is inadequate for developing and protecting
marine recreational fishing. If there is a
seaward extension (to 200 miles) of U.S.
fisheries jurisdiction through Law of the Sea
negotiations or domestic legislation, the
need for fishery resources assessment will
become even more urgent , to meet the
needs of the *70's and *80's for improved
assessment and better management of vital
fish and shell^f^ish stocks.
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*NOAA Profile *It^'s *very *exciting.

*lili

"It's a very exciting time to be in envi-
ronmental microbiology—*microbial ecology.
I ^would call it." says Dr. Rita *R. *Colwell.
Professor of ^Microbiology at the Universi ty
of Maryland.

Dr. *Colwell has been on the t r^a i l of
microscopic marine organisms since she was
a doctoral candidate at the University of
Washington, and much of her detective
work has been sponsored by *NOAA's Na-
tional Sea Grant Program, as well as by the
National Science Foundation and other gov-
ernment agencies.

She prefers to term herself a *microbial
*ecologist. rather than a *microbiologist, be-
cause of her special interest in the important
ecological role that microorganisms play in
nature.

Speaking in her small, bright of^f^ice on the
University's College Park campus, she en-
thus ias t ica l ly sprinkles her conversation
with the adjectives "exciting" and "fasci-
nating."

In *microbial ecology, the present is excit-
ing, she feels, because "new things are
constantly being discovered. *Microbiolo-
*gists, biochemists, and *ecologists have given
us tools that we can put together and use to
develop some theories about microorganisms
*. *. *. and to learn how to harness them to do
things for us. We might, for example, be
able to use microorganisms to clean up oil
spills, although I have reservations about
that. But now at least we can understand
their effects and their potential better than
we did in the past."

Some of the important new tools she
refers to are the result of her own work. "I
went to the Univers i ty of Washington,
where I studied microbiology. I just hap-
pened to get interested in marine bacteria.
At that t ime, there was no great public
concern or much support for the field. It
was just something I did because it inter-
ested me.

"I wrote a computer program to handle
the data for my Ph.D. thesis, because it
wasn't possible to do it any other way. So I
found myself a pioneer in marine microbiol-
ogy and a pioneer in computer applications
of microbiology. Today, the field is bur-
geoning, and I find the problems we've
worked on are almost classic. It's been fun

*. lots of f^un."

*^§rncill

"For Sea Grant, we've been working on
several aspects of the microbiology of shell-
fish and marine animals." The "we"—in
addition to Dr. *Colwell herself—now *i^h-
*cludes five postdoctoral fellows working in
her laboratory, five graduate students, about
six technicians, and two pa^r^t-time computer
programmers.

Although much of her work focuses on
the organisms and physical processes that
produce disease in Chesapeake Bay shellfish
and marine animals. Dr. *Colwell stresses
her confidence in the Bay as a hea l thy
shellfish growing area. "It's a very good
area, and I'd be the ̂ f^irst to support it."

One of her major Sea Grant-sponsored
projects is a study of ̂ Vi^brio *parahaemolyti-
*C^HS, a saltwater organism that has been
found to be associated with mortalities in
shellfish and crabs and causes gastroenteritis
in humans. It was completely unknown to
scientists u n t i l 19^50, when a number of
Japanese became ill and some died after
eating partially boiled young sardines.

In 1968. Dr. *Colwell's team found this
organism in Chesapeake Bay. which , she
says, "was sort of a surprise. Why should it
be there? At that time, we didn^'t understand
its ecological role. We assumed that there
must have been an external source. Now we
know that because of the organism's sal ini ty
requirements it grows best in an *estuarine
environment. We did a whole lot of studies

BY ANN *K. COOK

with Sea Grant support, showing that it 's
found in the Bay and in areas where the
salinity is optimum for its growth. It is not
found off the coast^; it is not found in the
deep ocean, because it cannot survive the
high pressure and low temperatures there.

"The interesting point concerning Vi^brio
*parahaemolyticus,'''' Dr. *Colwell continues,
"is that it's an organism with ̂ a fundamental
role in mineralizing molecules like *chitin—
the material that forms the outer shell of
many minute *planktonic animals, as well as
of Crustacea such as lobsters, shrimp, and
crabs. It has the ability to digest the *chitin,
so V. *parah^ae^molytic^us is abundant in the
warm summer months when there's lots of
*chitin around. We found that it is actually
associated wi th *copepods—minute forms
comprising a major portion of zooplankton—
'animal p lankton^ '—and that i t at taches
itself to them. It is also found occasionally
in shellfish. We believe that, in Chesapeake
Bay, it survives the winters in the sedi-
ments."

Vibrio *^pa^r^a^h^a^emolyti^c^us breaks down the
*chitin in shells , and thus its ecological
significance is to recycle *chitinous material,
Dr. *Colwell postulates. "Its attachment to
*planktonic animals is perhaps the most im-
portant factor in determining its distribution
in nature."

Her hypotheses on the nature and ecolog-
ical role of Vibrio *^pa^rahaemolytic^us are the
outgrowth of more than 10 years of studying
microorganisms in Chesapeake Bay. She
began her research there in 1964, when she
was an assistant professor at Georgetown
University.

Initially, she undertook comparative *mi-
*crobial ecology analyses of seasonal and
regional differences between two areas of
the Bay—one suffered serious annual shell-
fish mortality and was no longer commer-
c i a l l y product ive , and the other was a
thr iving oyster-harvest area. She and her
colleagues found that at the non-productive
site various species of ^vibrio were the
predominant bacteria in water, sediment,
and animals during the months from June to
September.

Dr. *Colwell's research team first discov-
ered Vibrio *parahaemolyticu^s on the Bay in
1968—in dying blue crabs. Other investiga-
tors, before and since, have id^entified the
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*^G '̂a^n^fs in ̂ Ri^ta *Colwel^l's s^mall world—Chesapea^ke Bay ̂ zooplan^kton.
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organism in ^Füget Sound^, and in waters off
the Oregon coast, along the Gulf Coast, in
New Hampshire bays, and around the coast
of Hawaii. ^"The distribution of this orga-
nism in estuaries and coastal regions appar-
ently is ^widespread, very likely global,^" she
believes.

From December 1970 through August
1971, Dr. *Colwell and her associates exam-
ined the ecology of Vibri^o *p^u^mh^a^emol^ytic^u^s^
and other vibrios in the Rhode River area of
Chesapeake Bay. During the winter months,
they could not detect vibrios in the water
column, although they found them in the
sediments. From late spring to early sum-
mer, as water temperatures warmed, vibrios
which had overwintered in the sediments
were released from the bottom communities
and rose to attach themselves to animal
planktons, their numbers increasing as the
temperatures rose. ^In fact, the team found,
during the summer months vibrio species
and related organisms comprised the total
*bacterral population associated with the
*planktonic animals.

Immediately after completing the study in
the Rhode River, the group sailed on Duke
University's *R/V Eastward to the waters of
the continental shelf off Georgia and South
Carolina. There they collected water, sedi-
ment, and plankton samples, and fish, and
found no ̂ Vi^b^ri^o *p^a^nt/^ui^i'ii^i^ol^ytic^u^s present,
even in samples gathered as close as four
miles from shore.

The computer program Dr. *Colwell had
written as a student was one of the earliest
applications of numerical taxonomy to *mi-
*crobial ecology. Taxonomy classifies ani-
mals and plants according to common char-
acteri^stics. In much the same way. Dr.
*Colwell^'s programs identify and classify
bacteria, by means of a computer. "^We^'re
now putting all our data accumulated over
the past decade into the computer at the
National Microbiological Data Center at the
American Type Culture Collection. We plan
to develop a model of the bacteriological
populations in Chesapeake Bay and off the
East Coast. It's the ̂ f^irst time any laboratory
has been able to do this, because of the
volume of data we have. We have fu l l
annual cycles of petroleum-degrading bacte-
ria, *chitin-digesting bacteria, and various
gener^a for Chesapeake Bay and data from a
full series of cruises off the Atlantic Coast
and near Puerto Rico, as well as in the deep
ocean trenches. We're putting together all of
the microbiological data, along with salinity,
n u ^ t r i e n t , and temperature da ta^ , to see
whether we can predict which genera of
bacteria will be dominant at given times of
the year—whether for example, you could
ex^pect petroleum-degrading bacteria to me-
taboli^ze oil spilled at a pa^r^ticular site or
whether the bacteria would not be the types
required for that at that particular time.

"We think our approach has great poten-
tial. Most of our support has come from Sea
Grant and the National Science Foundation.
They seem to have seen at an early stage—
not now, when it's obvious—that there was
some promise in our work and a need for
fundamental research in bacteriology and
virology, basic work for which the applica-

^lions couldn't then be foreseen. Now, 10
years later, the results of this work are
proving to be impo^r^tant and useful in aqua-
culture and in fish harvesting and seafood
processing. It's kind of a fun situation to be
in, to have had the initial sup^port for basic
research, and now to be able to implement
the basic knowledge in a very practical
way."

Through Dr. *Colwel^l's numerical taxon-
omy techniques and *DNA investigations,
along with data provided by other scientists,
^Vi^bri^o *p^ar^d^h^ae^m^ol^ytici^is was positively
identified in 1970 as a separate s^pecies of
the genus vibrio. ̂ Vibrio *p^arei^h^aei^nol^ytic^u^s^
samples obtained from various sources—
blue crabs, infected humans, water, and
sediment—showed a s tr iking s imi lar i ty .
Their *DNA *(deoxyribonucleic acid) base
composition was remarkably alike.

^"We'r^e very interes^ted in ^the molecular
genetics of marine bacteria," says Dr. *Col-
*well. "We've extracted the nucleic acid and
compared the *DNA of Chesapeake Bay
bacteria with that of Japanese isolates. The
Vib^ri^o *par^ci^h^aeinolytic^ns strains from Chesa-
peake Bay showed more than 80-^90 percent
correspondence in molecular structure with
the Japanese strains. You can separate the
*DNA double strands, and get the single-
stranded form of the *DNA from the Chesa-
peake Bay V. *par^ahae^moly tie^ns strains.
This *DNA will reassociate with the single^-^
stranded *DNA from the Japanese strains
and form a duplex—that is, a biologically
active polymer. So we have proven o^n a
molecular-genetic level that these Japanese
and Chesapeake Bay strains are practically
identical.

Dr. *Colwell and her associates are en-
gaged in. or have completed, several other
Sea Grant projects.

"After hurricane Agnes, it was discov-
ered that shell^f^ish in the Bay were contami-
nated with *coliform bacteria. We had some
ideas concerning this problem but needed *^\f>
know why this happened," she says. "So
we studied the bacteria associated ^with
*softshell clams and oyster^s over a full
annual cycle. We found a *seasonality of the
microorganisms that had been suspected but
never proven before. Now we know that at
certain times of the year, certain bacteria
predominate. Microorganisms and viruses
that may potentially cause disease often are
transported by sediments, and when there is
a heavy i n f l u x into the Bay from, for
example, the *Susquehanna River or other
fresh water containing terrestrial runoff,
there is then a greater possibility that the
shellfish will take up potentially pathogenic
bacteria."

"We are also examining the effects of
pollutants on the microbiology of shellfish,"
Dr. *Colwell continues. "Do pesticides in
high concentrations—in the spring months,
for e^xample, when farmers are spraying the
fields—affect the abil i ty of shellfish to
pump, or circulate, water? Impaired metab-
olism could result in an accumulation of
bacteria in the shellfish and thereby cause a
bacteriological problem. If one doesn't sus-
pect there might be other agents causing
such effects, it might be concluded to be

strictly a bacteriological problem.
"With Sea Grant support and assistance

from the State of Maryland, we are no^w^
constructing and using aquaria in which we
can do dosing experiments with different
levels of pesticides and other pollutants.
Then we'll do bacterial counts and find out
which bacteria, if any, the shellfish tend to
accumulate."

"We are also interested in pathogens *. *. *.*
bacteria and viruses that cause disease, not
only in man, but also in animals," Dr.
*Colwell notes. "We've investigated some
mortalities of clams and shellfish, and we
hope to investigate fish kills as well, to see
if there are certain bacteria always associ-
ated wi th these k i l l s . I t h i n k th i s w i l l
provide some important information useful
for other projects supported by the Sea
Grant program.

"One of the very exciting things we've
done is to determine what kinds of orga-
nisms are associated with mortalities in
aquaculture. Because we're funded by Sea
Grant, we feel a responsibility to assist
those people doing Sea Grant aquaculture
studies. We've been getting cultures from
Texas, Florida, and Oregon, for example^,^
and we've been able to make some rather
interesting discoveries. We^'ve found that,
interesting enough, V. *p^w^a^h^oemolytic^n^s and
other vibrios are problems in shrimp culture.
They can cause the mortality of as many as
a hundred thousand shrimp in a matter of
few days, and that can be a disaster.

*' In the last few weeks, working with
researchers at the Bioméd^ical Center in
*Galveston, Texas, we found that some of
the commercial sea salts used in aquaculture
contain V. *parah^ae^molyticii^s and other vi-
brios. So it looks as though *aquaculturists
ought to autoclave sea salt mixtures before
preparing such mixtures for *culturing
shrimp.

"We feel that we're providing a service to
the aquaculture people by our bacteriologi-
cal studies: directly, by accepting cultures
and identifying the cultures using our com-
puter techniques; and indirectly, by doing
basic research in the ̂ f^ield and in the labora-
tory in order to understand the microbiologi-
cal processes involved.^"

In addition to her research. Dr. *Colwell
teaches marine microbiology at the Univer-
sity of Maryland. She and her students take
short scientific cruises on the Johns Hop-
kins University vessel *R/V *Ridgely *Warfield
every six weeks in Chesapeake Bay, collect-
ing water, sediment, and plankton samples.
At least twice a year, they participate in an
expedition aboard the Duke University *R/V
Eastward. "Also," she adds, "we have a
collaborative project with the Ocean Re-
search Inst i tute , Univers i ty of Tokyo.
We've been on one of their océanographie
vessels, and in May the Japanese spent
some time with us in Chesapeake Bay. It's
part of a *U.S.-Japan cooperative program."

"I have one student," Dr. *Colwell notes,
"who is interested in the interrelationships
of *ciliates—proto^zoans—and bacteria. *Cil-
*iates are, of course, microorganisms, but to
a bacteriologist they're elephant-sized. This
student has found that some of the *estuarine
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*ciliates feed specifically on certain bacteria.
Therefore, we can ̂ 'label^' the^se bacteria with
radioactive material, such as tri t ium or *C-
14, and fol low the labeled bacter ia as
they're digested by the *ciliates to learn how
the bacteria contribute to the nutri t ion of the
*ciliates. More than that , this technique pro-
vides a tool for detecting a mechanism by
which some pollutants—such as mercury,
pesticides, or oil—reach higher levels in the
food chain. Bacteria metabolize the pollu-
tants—concentrate mercury^, for example—
*ciliates feed on the mercury, and the *ciliates
are then fed on by higher forms. Now we
have a mechanism for tracking—finger^print-
ing, as it were—^some of these pol lutants

^Rita *Col^wel/'s research aboar^d *^f^ì/V *^Ridgel^y^
*War^field o^' Jo^hns Ho^pkins University:
ma^king a se^d^i^ment g^rab (top); ^diluting
sedimen^ts in preparation for ma^king
bact^erial counts in ship laboratory (right):
assistant empties zooplankton net ^(left).

and following them through the food ch^ain
by following the r^adioactive bacteria. This
all comes out of the work we do under Sea
Grant.

"Another student has found that many
bacteria in Chesapeake Bay are drug-resist-
ant and that the genetic information for the
drug-resistance is coded in the *DNA of
transmissible *plasmids—an extra-chromo-
somal *DNA like an extra ' doughnu t ' of
*DNA in bacterial cells—that can be tr^ans-
mi t t ed from one b a c t e r i u m to ano the r .
There are a number of laboratories doing
very exciting work on this topic, but we're
interested in ecological aspects. Drug-resist-
^ant bacteria come into the Bay in sewage.

and one can hypothesize that , bec^ause these
*plasmids can be transmitted from one cell to
an^othe^r, they might confer drug-resist^ance
to the indigenous V*. *parah^aemol^y^tic^u^s by
this molecular-genetic mechanism.

"Another student, whose thesis work was
partly supported by Sea Grant, has shown
that drug-resistant bacteria can easily be
isolated in Chesapeake Bay and also in the
deep sea. This leads us to conjecture about
the origin of the *plasmids. If you find them
in the deep ocean away from land, where do
they come from? That's a hard question at
the moment. It may be that the bacteria in
the gut o f f i sh carry these *plasmids. Perhaps
they are excreted in the deep water of the
oceans. But we don't know that yet. This is
one of those exciting basic research prob-
lems that has an ultimate, pragmatic, practi-
cal application in the future, but right now is
classified as basic research. Again, this is
where Sea Grant is very important in sup-
porting fundamental research in marine mi-
crobiology."

Her bacteriological expertise and her con-
cern for the environment often combine to
plunge Dr. *Colwell into the center of con-
troversy.

"One of my hobbyhorses," she admits,
"is the public health problem associated
with water. We know that there are live
viruses in drinking water. I th ink we've
reached the point where we should be
pasteurizing water, at least drinking water.

"Certainly, discharging live pathogenic
bacteria and viruses into our coastal waters,
rivers, and estuaries is not very wise^, be-
cause of such problems as drug-resistance
transferred by way of *plasmids and because
of living viruses which may attach to the
surfaces of fish and concentrate in shellfish.
This is a problem that has to be faced in the
immediate future *. *. *. not the distant future.
I feel strongly about it. I feel that the public
ought to be informed. They ought to have
all the evidence, be told the hazards, and
then be allowed to make decisions. If the
public chooses not to expend funds for
pasteurization or for renovation of sewage
plants to eliminate this hazard, then at least
the decision ought to be an informed one."
She also th inks bottled water should be
sterilized by the purchaser.

With all her research and teaching duties,
memberships and offices in scientific socie-
ties, and appointments to editorial boards
and advisory committees. Dr. *Colwell also
is married and the mother of two children,
nine and twelve years old. "I kept on
working after I had chi ldren , because a
scientist can't stop. Five years out, and you
may be obsolete. Those of us who perse-
vered in the face of past societal directives
against having a family and also working
are, unfor tunate ly , a minority. Many oppor-
t u n i t i e s come to those of us who perse-
vered, because attitudes have changed and
now there aren't very many women to take
positions of responsibility."

As a result of her perseverance and her
own inna te a b i l i t y . Dr. *Colwell now is
recognized by her peers as one of the
world's foremost authori t ies in the field of
marine microbiology.

*NOAA ̂ Magazine July 1975



Small boat skippers join wit̂ h^
Lake Survey Center pros

*erative Charting,
Great Lakes Style
BY JOHN *HANNA

Shorelines, estuaries, lakes, and bays are
often fickle—changing shape and changing
depth as tide^s, currents, storms and floods
p u s h and scrape at them. *Chartmakers
learned long ago that they cannot keep up
with all the changes—and only through the
wil l ing cooperation of private organizations
such as the U.S. Power Squadrons can they
stay about even w i t h na ture ' s w h i m s .
*NOAA's National Ocean Survey and its
Lake Survey Center have maintained the
*USPS-NOS Cooperative Charting Program
for 1^3 years.

The U.S. Power Squadrons were formed
in 1914. This broad-based group of dedi-
cated mariners is involved in a variety of
projects. Next to education, cooperative
charting is their large^st effort. Article II,
"Objects," of the *USPS Constitution de-
scribes their aims.

ARTICLE II
Objects

The ob^j^ects of the United States Po^wer
^Squadrons shall be to establish a high stand-
ard of skill in the handling and navi^gation of
yacht^s; to encoura^ge the study of the science
of navig^ation and small boat h^andling; to co-
operate ^with the agenci^e^s of the ^United State^s^
Government charged with the enforcement of
the laws and regulations relatin^g to naviga-
tion and to ^stimulate interest in activities
which tend to the up-building of our Army,
Navy, Coast Guard^, and Merchant ̂ Marine.

Many Power Squadron members are
active in cooperative charting. What they do
essential ly is 'field check' the charts for
accuracy. Discrepancies are reported on a
standard form and forwarded to NOS or its
Lake Survey Center through Power Squad-
ron channels.

Communication is an essential ingredient
and the Power Squadrons have established
an outs tanding network for cooperative
charting. There are 32 Districts in the U.S.
Power Squadrons and each District has
anywhere from six to 18 or more Squad-
rons, for a national total of 426. Member-
ship runs from 50 or 60 to several hundred
in each squadron. Each District and each
Squadron has a Cooperative Charting Chair-
man. They report to a member of the
National Cooperative Charting Committee
who u s u a l l y represents from two to four

,0

Coopera^tive c^hartin^g at midstream: Some
yea^rs a^fter the formation of the *USPS
Cooperative Charting Program, *^R.Cdr.
*(USPS) ̂ Robert Schmidt—largely
responsible for the program's success—
^mee^ts with *VCdr. Emery *^E. Ellis (I.) and
*Capt. Lome *G. Taylor, *NOAA ̂ (г.), ̂ t^hen C^hie^f^
o^f ^NOS Marine Chart Division.

Districts and who, in turn, reports to the
National Chairman. The 80,000 members
provide input of inestimable value to those
responsible for producing and distr ibut ing
accurate, up-to-date nautical charts.

The U.S. Coast Guard Auxiliary has a
similar program, and policies and proce-
dures of the *USPS Cooperative Charting
Program usual ly apply to the Auxi l iary^ ' s
Chart Updating Program.

The idea of reporting chart errors is
certainly not new. For years the Navy has
accepted Merchant Marine reports on their
charts, as has the National Ocean Survey.

Those comments ordinarily come from com-
mercial shipping interests, and are usually
confined to conditions at large, deep-draft
harbors. With the upsurge in recreational
boating—which began slowly after World
War II, accelerated rapidly in the late *50^'s
and early *60's and continues to show signifi-
cant growth—there came a need for more
accuracy and greater chart detail in the
shal low canals, c h a n n e l s and bays fre-
quented by pleasure craft.

One of the N a t i o n a l Ocean S u r v e y ' s
major responsibilities is that of providing
nautical charts of U.S. coastal waters and
the Great Lakes. Both NOS and its Lake
Survey Center have had considerable expe-
rience in that specialized field^; NOS since
1807 and *LSC since 1841. The concept of
'cooperative charting' surfaced one q u i e t
day in 1962 at *NOS^'s Marine Chart Divi-
sion. *Then-Cdr. Marvin *T. Paulson was
Divis ion Chief at the t i m e . One of his
assistants. James Richardson, was i n s t r u -
mental in the implementat ion of the Cooper-
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*ative Chart ing Program in its format ive
years. The idea was first publicly proposed
by *Cdr. Paulson at a U.S. Coast Guard
Auxiliary National Convention in May of
1962. The U.S. Power Squadrons expressed
interest and a formal agreement was si^gned
the following year by U.S. Coast & Ge^o-
detic Survey (now NOS) Director, *R.Adm.
*H. A r n o l d ^Karo, and the U.S. Power
Squadron's Chief Commander, Charles *M.
Bradley. Robert *T. Schmidt *JN was given
the assignment of getting the fledgling pro-
gram off the ground for the Power Squad-
rons. One of his early acts was to contact
the U.S. Lake Survey, then a District in the
U.S. Army Corps of Engineers, now the
Lake Survey Center under *NOAA's Na-
tional Ocean Survey, whose responsibilities
included charting the Great Lakes. With the
encouragement and active assistance of the
Chief of Civil Works for the Corps, *Maj.
Gen. Jackson Graham, the Lake *Survey-
*USPS part of the Cooperative Charting
program was formalized in 1964 and the first
tangible results appeared in 1965.

The efforts and dedication of many people
have led to the high level of productivity
enjoyed today. The prime mover, however,
was *USPS's Robert *T. ^"Bob^" Schmidt.
His gentle prodding and pushing, and his
unique writing ski l ls , served to catalyze the
interest and desires of many others. His
*memos to others in the program were al-
ways st imulat ing and encouraging. Schmidt
also had a unique talent for judging people.
He invariably selected or recommended the
ri^ght person for the right job.

Bob Schmidt stepped down as National
Chairman in 1971, but—to illustrate how
others felt about him and the job he had
done—he received two distinctive honors.
The Power Squadrons dedicated 1970 to
him and called it "Bob Schmidt Year" to
recognize his contribution. Then to top it
off, he got a personal, warmly-worded letter
of commendation from the President of the
United States.

His very able and capable successor,
Rear Commander William *T. Casey, N.
continues at the post today. Casey, a former
Merchant Marine officer, is highly knowl-
edgeable in nautical matters and holds the
designation of 'Navigator,^' the highest in the
*USPS. Under his leadership the program
has continued to grow and prosper. For
example, in 1963 less than 500 credit points
were given for cooperative charting reports
received, a figure that soared to 20,000 in
1974. Some of the early reports, obviously
the work of amateurs, occasionally drew
chuckles from professional *chartmakers. No
one is laughing now. Not only has the
volume of reports increased but the quality

From lon^g, quie^t stretches of shore^line and
open water areas where campers can ^find
solitude, to congested urban waterways
used pr îmarily for commerce, the Great
Lakes offer countless challenges to the men
and women ̂ who ma^ke the charts that
assure the safety of boaters.

^Maga^zine July 1975 51



today is nearly on a par with what could be
produced by an expert ̂ f^ield team. Occasion-
a l l y reports, because they are so we l l -
documented and care fu l ly prepared, are
used directly in the compilation of a new
edition without field checking by NOS. If a
report concerns a serious hazard it is fre-
quent ly issued as a Notice to Mariners by
NOS or the Lake Survey Center.

U n t i l 1970 the *USC&GS-USPS and
*USLS-USPS programs were separate, but
for all intents and purposes, identical. While
the formation of NO A A and the transfer of
the Lake Survey Center to the National
Ocean Survey, the Federal portion of coop-
erating charting was smoothly unified with
no loss of efficiency. Standardization of the
procedures for a s s i g n i n g report credit
points, the determining of national winners
and other matters were achieved with no
adverse effect on the overall program.

There are nine U.S. Power Squadron
D i s t r i c t s , compris ing 120 Squadrons in
^'Great Lakes country.' Part of District 2
extends into the Lakes region. Those nine
Districts and part of District 2 cover not
only the Great Lakes but many other inland
waters, including Lake *Champlain, the New
York State Barge Canal System, the Ohio
River, the upper Mississippi River, Tennes-
see Valley Authority Lakes. Fox River and
*Chain-O-Lakes in I l l i n o i s . Not all these
areas are charted by the National Ocean
Survey. However, all reports concerning
these waters are forwarded to NOS' Lake
Survey Center. If a report does not apply to
a NOS Great Lakes chart, it is forwarded
to the responsible agency after appropriate
credit points are awarded. Any time the
Cooperative Charting Program receives me-
dia publicity, newspapers, magazines, radio
and TV, the *USPS member reporting such
coverage receives credit points. Anything
that encourages participation in the program
and favorably mentions NOS and *USPS
benefits the effort and warrants recognition.

At the end of the reporting year, Novem-
ber 1, all credit points are tabulated by
District, Squadron and individual . After
adjustments are made for length of boating
season, requirements based on District en-
rollment and other considerations, a blue
ribbon panel of senior *USPS and NOS
members gather to determine national win-
ners in a number of categories. Awards are
made by both *USPS and NOS. Other
criteria also have to be met before a unit or
individual becomes eligible for an award.
For example, to get a national award, a
District must have participation by all its
Squadrons. In 1974. for the first time, a
Great Lakes District won the award for the
best District. District 20, Chicago, edged
out the winner of the three previous years.
District 27. When notified. District 20 Com-
mander, W i l l i a m *L. Sheridan N. requested
that his Cooperative Charting Chairman, the
energetic and extremely capable District *Lt.
Raymond *Snyder, *AP, accompany him to
the rostrum for the awards presentation.
Other major winners last year were the
Charlotte Squadron of District 27 and Edgar
*L. *Coleman *AP of the Jacksonville Squad-
ron, District 2^3. District 6, Buffalo, was

among the other units honored for their
outstanding contribution to the cooperative
charting effort.

The Great Lakes show the mariner dra-
matic contrasts. They run the gamut from
miles of desolate, uninhabited shorelines and
large open water areas to incredibly con-
gested, narrow channels and harbors. Lake
Survey has one field team, the Revisory
Section, that devotes its entire effort to
checking the thousands of miles of coastline
bordering these vast inland seas. They cover
one-third of the U.S. shore each year. Thus,
in three years harbors and restricted areas in
the entire region are surveyed. It would be
physically impossible for the team .with its
present capability to cover every mile of
shore l ine so they concentrate on areas
where changes occur most frequently. Such
areas are usually the most critical to naviga-
tion. This is one place where *USPS plays a
special and valuable role. Because of sheer
numbers . Power Squadron members can
visit and regularly check territory not feasi-
ble for Revisory to cover.

Before the Revisory Section starts out.
Districts and Squadrons where they will be
surveying are alerted. When the team ar-
rives, they are frequently met by, or con-
tact, members of the local Power Squadron.
Those l iv ing and working there have inti-
mate knowledge of their local waters, which
is invaluable to the survey team.

Another way *USPS helps Lake Survey's
charting program is to check out permits for
new construction in navigable waters in
their area. From the time a permit is issued,
a contractor has two years to start work. It
is important to the mariner and the chart-
maker to know when such construct ion
starts and when it is completed. Information
on new bridges, overhead cables and similar
types of projects is essential to good chart-
ing. The sending of such material is some-
thing new being started by Lake Survey this
year. W h i l e providing valuable data, it is
expected to stimulate interest in cooperative
charting. Appropriate credit points are given
for reports on such new construction, and in
many cases Lake Survey wi l l arrange to
have a Notice to Mariners published to alert
all navigation of starts, completions, and
progress reports on marine work.

To keep the program useful and encour-
age participation, a simple form has been
devised. Use of the form is not mandatory,
but is recommended because it serves as a
reminder of what information should be
included. A boater out for a Sunday after-

*^F^RO^M: *' *^«

*^И^- *D

Well-p^repared *USPS-NOS Coo^perative
Charting Program Report ̂ with photo of
paper mill, ^fuel storage tan^ks (abo^ve) to
help *chartmakers in ^their task. Precise
position of item ̂ was given in position report
(No. 6) ;̂ other documentation helped
enhanc^e value of the report.

noon cruise, for example, might have his
chart open. As the chart is used, he rou-
tinely compares it with the shoreline. If a
dist inctive landmark or other feature not
shown on the chart is seen or if something
shown on the chart isn't there, a report is
warranted. He might also cross-check the
item with the Great Lakes or coast pilot.
He then makes a note of the error including
date, time, chart number and edition date—
and on returning, notif ies the Squadron
Cooperative Charting Chairman. The Chair-
man is an expert and can help complete the
form. He also makes sure that it gets to the
right people and that proper credit is re-
ceived.

Some members check t h e i r charts by
automobile while driving along a coast road.
Others watch their newspapers for photos
and stories of new waterfront construction
or the razing of a significant landmark. To
better describe their findings many coopera-
tive charters include a marked section of the
chart. Replacement charts are forwarded to
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the observer immediately upon receipt of his
report. Credits are a^warded for reports, but
^more points are obtained for more complete
data, such as precise positions, exact clear-
ances, and such supporting data as photo-
graphs and contractor^'s 'as-built^' drawings.

Cooperative charters find that accurate
positions are not difficult to obtain. Using a
^sextant with an accuracy of 0.1-0.2 minutes
of arc at the site of the unknown , they
measure horizontal angles between three
known objects and then, using a precision
three-arm protractor, determine its position.
The procedure is taught in *USPS' Advance
Pilot Course. Many charters use *on-the-
*^water rendezvous to get in a li t t le coopera-
^tive charting work, particularly when they
^are cruising in unfamiliar waters.

When a Squadron decides to thoroughly
field check a part icular chart or area,
^r^esponsibilities for selected phases are usu-
^ally assigned so that nothing is missed. But
^many skippers always keep a few blank
forms on board so tha t even on short

(A^bove) *^R.Adm. Al^fred *C. Holmes, *NOAA,
pres^ents 1^974 national award to *USPS
District 20 commander William N. Sheridan
(center) and DIL Î. ̂ Ray *Snyder ̂ (right),
District 20 Cooperative Charting Chairman,
at *USPS meeting in Jan., 1^975. (Left) *USPS
members on *LSC vessel *Laidly during
Center's open house.

cruises, he and his crew can note chart
changes.

In the early days it was generally agreed
that each Squadron should cover primarily
its own area, and reports confirming that
charted features were as shown were not
needed. As the program progressed, this
thinking changed. For example, one Power
Squadron member cruised Baltic waters
aboard a commercial passenger vessel last
year. S^omewhere he got charts of the area,
field checked them and sent reports to Lake
Survey! They were duly recorded, points
awarded, letters written and then were for-
warded to the National Ocean Survey head-
quarters for passing on to appropriate Nor-
wegian au^thorities.

Though NOS wants to know when charts
are wrong, it is also of great value to know
when they are right. Reports regarding cor-
rect conditions are not accepted regularly.
Duplicate reports, by different persons at
different t imes, were once considered a
nuisance by those receiving them. Today,
they are valued, because they furnish confir^-^
mation of a discrepancy.

What changes do cooperative charters look
for? Here are a few: aids to navigat ion,
radio and TV towers, cables, channe l s ,
bridges, dumping grounds, fish stakes, geo-
graphic names, jetties or breakw^aters, new
or removed landmarks , marinas, m^ar ine
cons t ruc t ion , obs t ruc t ions , piers, p i les ,
ramp^s and shoals. Malfunctioning or off-

station aids to navigation are part icul^arly
important—charters report them as soon as
possible to the U.S. Coast Guard, ^and a
report of the problem and the action taken is
forwarded to Lake Survey^, Center or NOS
for credit.

Although the Great Lakes are essentially
non-tidal, lake levels have to be an impor-
tant consideration for the cooperative chart-
ing observer. Reports concerning bridge and
cable clearances and channe l and canal
depths should include the day and time, so
that measurements can be adjusted for pos-
sible wind effect. All charted clearances and
depths are based on Low Water D^atum
*(LWD) or Char t D a t u m . Thus , in the
summer months when levels are at the i r
highest, usual ly above *LWD, there may be
more water in a canal than the ch^art shows.
but bridge clearances wi l l be less than
reported in the Great Lakes Pilot and ̂ on the
charts. A variety of l^ake level reports are
issued at no charge and are considered a
must for cooperative charting ^activities.

Liaison, coordination and communic^ation
are the keys to the ever-improving *USPS-
*NOS Cooperative Charting program. ^Many
Squadrons ^and Districts allot time at their
meetings and conferences for the planning
and discussion of cooper^ative charting activ-
i t ies . Meetings are held regularly on the
national level to examine ways and means of
improving and promoting the effort. Every
spring the Lake Survey Center h^olds an
open house on cooperat ive char t ing for
Great Lakes Squadrons and Distri^cts. Other
seminars are held at NOS' A t l an t i c ̂ and
Pacific Marine Centers. This year's Great
Lakes meeting was held at Lake Survey's
^m^ew marine base near the city of Monroe,
Michigan's only harbor on Lake Erie. The
base houses *LSC^'s Engineering Division
which services all vessels, vehicles, survey
trailers, electronic gear and other equip-
ment . The e x c e l l e n t t u r n o u t t h i s year
learned horizontal angle measuring by sex-
tant, received a briefing on distance measur-
ing by laser and on other precise surveying
equipment, and were tre^ated to a ride on
Lake Survey's ultra-modern, high-speed, ^54-
foot Survey Vessel *Laidly.

Years ago. when Lake Survey had com-
pleted its in i t i a l survey of the Great Lakes
and had produced charts, someone decided
that since there was now coverage of the
entire area, there was no reason to continue
making charts. In a few years the charts
were so badly out of date they were a
detriment to navigation. So Lake Survey
was then re-established to provide accurate,
up-to-date charts regularly. *Chartmakers,
and cooperative charters today know that
ju^st because a certain ^area was thoroughly
checked last year doesn't mean the work is
over and the job completed. As long as man
exists, the job will never be completed. The
U.S. Power Squadron-National Ocean Sur-
vey Cooperative Charting Program accounts
for very measurable, significant and valuable
source of data for keeping our Nat ion 's
nautical charts current and accurate. The
number of reports and their completeness
has improved every year since the pro-
gram's inception.

^Magazine July 1975



N M FS scientists are developing

^New Uses
For Old
Resources
BY JOHN A. *DASSOW*

More than 100 years ago, a hou^sewife on
the Atlantic coast ^who wanted to serve fish
for dinner might fry up a mess of menhaden
for her family. Then as now. menhaden was
a most abundant species, easy to catch in
great numbers and consequently readily
available. But menhaden is bony, small, and
strong-flavored, and when milder fare be-
came easy to obtain, menhaden lost popular-
ity as a food fish. Since the *1870's it has
been used primarily in fish meal and oil.

In light of world population trends, how-
ever, fish such as menhaden are again
being eyed for their possible food value—
not as fresh fish, but as protein-rich conven-
ience food supplements. *NOAA's fishery
utilization researchers, who are responsible
for encouraging the greater use of fish as
food, believe that such fish can be made
more useful by the same technology and
commercial applications that convert soy-
bean to protein food additives, simulated

* John A. *^D ̂ a^s ̂ so^w i^s D^e^p^ut^y Cen^ter Dire^c-
to^r, ^Pa^cifi^c ^Utiliz^ation Re^se^arc^h Ce^nt^er,
*N^MFS ̂ Se^att^le

Consider the portion of lush ripe
fruit smothered ̂ wi^t^h a ̂ rich pea^ked
dessert topping—^an after-dinner dream!
Now consider the small,bon^y, strong-
fla^vored menhaden—*o^u^f of favor for a
cen^tu^ry as a food-fish. There's a
connection bet^ween t^his disparate pair
which may prove of benefi^t to the dessert-
loving consumer and the nation's ^fishe^ries.

meat products, and food extenders. They
are considering new uses for old resources,
such as menhaden, herring, and anchovy.

Generally, the flesh of these pelagic fish
is dark, strong, oily (up to 20 percent oil),
and re l a t ive ly high in protein ( 1 ^ 5 to 17
percent of the whole fish). Nut r i t iona l ly ,
their potential value is high—but they are
not considered tasty. *NMFS scientists are
therefore trying to apply modern food-proc-
essing technology so that the fish can be
used in large-scale production of acceptable
food products. Together with this, they are
studying consumption patterns and trends in
fishery and other food products.

Research on acceptability and preferences

for fishery products has generally shown
that the housewife wants products that are
convenient to prepare, economical, consist-
ent in quali ty, and usable either as a main
course for dinner or as a light lunch item.
With the housewife's preferences as specifi-
cations, food processors have produced fish
sticks, breaded shrimp, canned tuna, and
other modern marine counterparts to TV
dinners, *heat-and-serve vegetables, and fro-
zen meat pies.

In the fresh fish department, menhaden
and herring are sure losers—small, bony,
messy, oily, strong-flavored, unappealing in
color and appearance. They obviously need
a major overhaul before they can be accept-
able as food. *NMFS food technologists are
working to provide that overhaul.

A little understanding of the market they
are working with helps provide understand-
ing of their procedures. Their market is
p r i m a r i l y for processed meat—wieners
("weenies"), *vienna sausage. Polish sau-
sage, summer sausage, bologna, and canned
meat loaf. Such products are used as the
main course at dinner, as topping on pizzas,
as ingredients in salads and casseroles, or
just as *between-meal snacks. They are usu-
ally spicy, with a homogeneous ^flavor and
texture that reveal little about their initial
ingredients. Unless the housewife reads the
fine print on the side of the package, she
doesn't really know what is in the meat. It
tastes good, and she trusts the federal food
and nutrition regulations to ensure that it is
wholesome and healthful.

Besides the red-meat portions, cereals,
and food additives, the only other ingredient
presently allowed in these products is up to
15 percent poultry meat or portions. It is
that 15 percent poultry allowance that the
fisheries experts are pointing toward.

Scientists at the *NMFS Seattle laboratory
have shown in cooperative tests with several
meat processors that the addition of minced
flesh prepared from fresh, *headed-and-gut-
*ted menhaden up to 10 or 15 percent by
weight in a cured or processed meat product
is a most practical possibili ty. Flavor and
acceptability are good up to 10 percent, and
there is no detectable fish flavor. A little
added ̂ f^lavor can be detected in some meat
products at the 1^5 percent level addition of
minced menhaden , but none at all if a



milder-flavored fish material is used.
The tests also showed that the minced

fish improved the emulsion, as the meat
processors term it, because fresh, minced
fish has excel lent binding properties for
moisture and fat in the meat product. More
important, and quite aside from the potential
saving on the higher-valued meat materials,
the fish can be used to improve the protein
content and lower the fat content, making a
more desirable product nutr i t ional ly.

The Seattle laboratory is continuing stud-
ies of this process with other species off ish .
Aside from the need to learn the character-
istics of each species that may be used in
meat products, they are also cooperating
closely with processors to solve any quality
problems and to develop recommendations
for efficient and careful preparation of the
raw fish materials.

At present U.S. Department of Agricul-
ture meat-processing regulations do not per-
mit the substitution off ish for poultry in the
processed meats. But when the problems
have all been solved, changes in these
regulations may be in order. One obvious
question is "If minced fish is so good at the
10 to 15 percent level in processed meat
products, why not make up products with
100 percent fish?" As it turns out, produc-
tion of fish sausage is not only a good
possibi l i ty for the United States but is
already a significant industry in other coun-
tries, particularly Japan, where over 100,000
tons of ̂ f^ish sausage and related products are
produced annually. In view of that, *^NMFS
researchers vis i ted Japan in 1974 and
learned much from them concerning the
technology and production of fish sausage
and similar products.

Four basic problems must be solved,
however, before there can be any large-scale
product ion of fish sausages and rel^ated
cured specialty products. Fi^rst, there is the
important factor of raw-material supply .
Food processors wi l l not inves t in f ish
sausage production on a substantial scale
un t i l they are assured that suitable raw
material can be obtained in the qual i ty and
wi th the d e l i v e r y condi t ions needed for
*year-around production. So a number of
other species must be readi ly avai lable
provide this broad material potential. S^e^c-
^o^n^d, the characteristics of each species must
be understood, and its production in a ^stable
form as an intermedi^ate raw material must
be practicable. Otherwise, the successful
operation of the fish-sausage plant will be
jeopardized whenever catches or landings of
f^avored species are minimal . A variety of
species must be usable to enable the proces-
sor to obtain supplies at various times and
areas. T^hir^d, the products offered to the con-
sumer must be equally or more palatable
and nutritious than their *100-percent-me^at

Men^ha^den by the ton is a^bout to be pumped
from this seine to a processing plant ashore
at *Southpor^t, *N.C. This plentiful ocean
resou^rce ̂ is currently under study by the
National ̂ Marine Fisheries Ser^vice for its
potential as a protein-rich con^venience food
supplement and a nu^mber of other possible
uses. In the U.S., commercial fishermen
ta^ke more menhaden than an^y other fish.
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E^xpe^r^ts at the Seattle labs of th^e *NMFS
carr^y out a variet^y of pro^jects ^designed to
find the most e^ffecti^ve commercial use for
fishery products. (Top lef^t^) Headed and
gutted fish is fed into a machine which
e^xtracts the flesh from s^kin and bone waste.
(Top right^) A s^tep in ma^king fish spread
using a device to prepare an emulsion of
fish muscle and other food ingredients.
(Above left) Evaluating the texture
characteristics of Pacific fish species for
use in *kamaboko, a Japanes^e fish cake.
^(Above right) ̂ Minced ̂ fish and other
ingredients are passed through a food
*emulsifier to reduce it to *microparticle si^ze
prior to packaging and ̂ freezing it into
blocks. (^Right) Functional properties of fish
proteins and their use in making a whippe^d^
topping for desser^ts are demonstrated at
the ̂ 1974 *NOAA Open House in Seattle.

^•



ir *U^w of Fl̂ ehModern
T^W^» ̂ c^h^a^r^t *^e^h^owe t^he ̂ р^я^д^ом ̂ De^i^n^e *m^e^x^ie^^^b^y ̂ М^О^Д *^«^в^е^ю^с^йег^» ̂ m *S^e^ett^t^e, ̂ f^a^
^mo^d^ern f̂ o^o^d *^p r̂̂ oo^e^wt̂ n^e *^*^*с^»^«^ю1^о^9^у *t̂ e^o^W l̂̂ t̂ t̂ n *^m^*^^o^*^*^«^« f̂ *p î̂ U^e^V î̂ We *^«o^o^d^e *^<^R^O^T * f̂̂ t̂ î h^
*^«^m not *^d^i^wc^% ̂ Acce^p^t^abl^e ̂ t^or *^t^t^t^t^o^^^e^, ̂ v ̂ v *:•" '̂• *.: *^V.,; *.^.^л *•. *'•'• *- '̂ * '̂"^•'̂ -•

*^Pose^H^r^te *S^o^tu^t^fon^a *^^"^'^^ ̂ Pr^ogres^s ̂ t^o ̂ Da^t^e
*^M^eo^h^a^n l̂̂ » *h^m^n^dlî r̂ t̂ g a^n^d *re-
*frî g^e r̂at̂ î on »b^oard v^e ŝ̂ se l̂. * .̂ *- ;̂
*^M^a^c^H^an^iz^* *^. *untea^d^f^t^tg;
wa ŝ̂ h î̂ ng, ^h^andl̂ î ng. *• *^/*^
*^f^c^t^eohe^ni^z^» h^e^a^ding and gut^-

^Fl^eh ̂ «r^«:

Во^л^у ;̂ *^e^Wn ̂ en^d ̂ «^c^al̂ e^« ̂ u^n^d^e -̂̂
^s^ir^abl^e.

Oi^l^y; ̂ te^n^d to ̂ b^eco^me ̂ «^tro^n^o,
r^a^ncid^, ^en^d d^ar l̂̂ e

*,.
*; *^Яв^а^» *fr^om *^»^k^i^n *a^nd *^b^o^n^ee

*me^c^hanically. *^-,^'^< *^i *^л^: *^*^-• *^*
*^M. *^1-^Öt^end *d^ar^f^c,^ìo^t^t^y *^«^e^»^h^
*^w^i^t^h *^t^ight, *^no^n-o^i^f^y *s^pe^c^ie^s.
*^A^H. *^2^~^«^e^move *^da^r^l, *o^il^y

*^*^-Bl^en^d *^»^e^f^t *^w^t^t^h *a^d^-

*Stror^t^o-f^tavore^d.

^So^f^t, ̂ f^i^r^m, mo^l^t^i, or ^ot^h^er-
^wi^s^e h^av^e po^or te^x^t^ur^e.

Unapp^e^al^in^g ̂ a^nd ̂ u^na^c^c^ept-
ab^l^e becau^s^e ^of pa^s^t *u^e^e^
and reputation. *•

*^Л/^г *^. *^Г *^S *^2-^ва^те *a^« *^Л^И. *1 *^К *,*
*2^abov^*. *" *'-.^.^;;^', *• *^l^,- *'*

*, *^A^r^t. *^9-^J»r^odu^oe *р^ю^&^е^ш *in
*whi^c^t^i *flavo^r *i^e *^m^o^e^Ui^J^e^çl *a^«^
*^In *^sm^o^ked, *c^u^r^ed, *^»^p^é^ol^a^lt^y
*p^fOd^UOt^e^. *• *^' *; *'
*А^П. *^4^-U^»e *^w *pro^t^ei^n *^t^ub^-^
*st^itute *i^n *proc^ee^eed *mea^t^s^
*at *10 *^U^» *^15 *p^erce^nt *^lev^el *^In
*^cure^d *^sau^a^age^s *a^n^d *^em^oked
*p^ro^duct^e.
*^M. *^f— *B^lend *w^it^h^f^l^eh *^ha^v^-^
*^in^g *diffe^re^n^t *texture^, *e.g.,
*^»^o^ft *f^t^e^eh *^wi^t^h *fir^m *^f^t^a^ar^t.
*^Alt. *^2^— *0^»^e *^t^exture *^modi^f^ier^»^
*o^r *mo^i^sture-bindi^ng *addi^-^
*t^iv^e^».
*Chan^ge *fo^r^m *and *u^s^e *f^te^ah
*^ю *ingred^ient *in *fl^avor^ed,
*proc^e^s^se^d *^product *In *wh^ich
*specie^» *o^r *^po^rtion *is *^not *Im-
*m^ed^i^a^t^e^ly *appa^rent *^Empha-
*si^ze *flavor *^a^n^d *co^nv^en^ience
*in *f^ina^l *product *Con^sider
*institution^al *a^n^d *fa^st^-food
*outlets *fo^r *man^y *co^n^ven-
*i^ence *food«.

^E^qu^i^pment ^a^v^a^ila^b^le^, b^u^t^mod î̂ f̂ ica t̂̂ ion^s * î̂ î kely.

*Co^m^m^erci^alr^y avai^labl^e-Two
t̂ y^p^e ŝ ^o f̂ *^m^ach î̂ f̂ » î n u ŝ̂ e.

*Pi^t^ot *^t^e^»t^» ̂ s^ucc^e^s^sfu^l; *^sta^bH-
*I t̂̂ y *^Ш î mp r̂ov^ed.
^La^bo^rato^r^y t̂ e ŝ̂ t̂ e p^ro^m^ising;
he^e^d ̂ pilo t̂ *^stud^»^s on ^wa^sh^-^
i^ng technî q^ue^s. ̂ - *.*
* îaborator^y te^sts *^eu^cc^e^s^sfu l̂;
m^o^r^e stud^ie^s n^eed^ed w ît^h^
comme^rc îai *^antlo^x îden^te.
S â̂ me a^s for Ait ̂ 1^4^2 above.

B ê̂ ŝ t ^« bl^ende^d with *wH^d^
^fî s^h, me^at, or c^e r̂̂ ea l̂ compo-
nent̂ e ,̂ u^s îng ^e^mail ^p^ercen t̂̂
of s^t^ronger-fl̂ a^vo^r^e^d spec îes.
^Fre^shne^ss ^of f^i^sh ^ver^y i^m-
portant, ̂ e^ine^» no f^lesh treat-
m^e^nt p^rior t̂ o addî t̂ ion .̂

^Pilot te ŝ̂ t̂ e ŝucc^e ŝ̂ sful, ^but
each ̂ s^ocles needs ̂ t^est un*
d^er comm^ercial condition^s.
^Sa^me a^s prec^eding.

Su^ch ^solut^ion ^has been
high^ly ^s^ucce^ssful In the
meat a^nd poultry i^ndu^stry.
^Potential of new con^ven-
ience fo^od^s at institutional
level par^ticularly promising.

counterparts. The factors in quality-control
assurance must be well established both in
production and in the d i s t r i b u t i o n chain.
Past experience has well shown that the
consumer soon rejects an item that is tasty
and appetizing one time and barely edible
another time. F^ou^rt^h, the market demand
and the economic feasibility of producing
and marketing these products on a national
scale must be established on a reasonable
basis by both the g o v e r n m e n t and the
industry. The processor must make a sub-
stantial investment not only for the produc-
tion lines but also for the market promotion
and consumer education needed for a new
product.

Once f i sh sausage and processed fish
products have a firm place in the market,
the consumer can expect a wide variety of
specialty and cured fish products in various

shapes and flavors. Tests have shown that
minced fish ̂ f^lesh has excellent properties for
producing a variety of shaped or molded
products and snack foods, with a wide range
of textures and spice or smoke flavorings.
These are the properties that make fish flesh
good for emulsifying and binding fat and
moisture in a simulated meat product, and
that provide cohesion and texture control in
spreads or dip products as wel l as in
sausage or portion-controlled loaf or lunch-
meat specialties.

Flavored fish spreads are prepared from
the minced flesh of various species of fish
by emulsifying and blending the flesh with a
variety of ingredients and flavors followed
by packaging and heat pasteurization. This
process produces a surprisingly stable and
versatile snack food. Basic flavors used so
far have been scallop^, chive, and smoke; but

the product concept allows numerous varia-
tions by the processor. The product is
convenient to store and prepare. Frozen fish
spreads were stored for 2 years in our
freezer at *0°F, thawed, and then proved to
have unimpaired whipping and emul^s i fy ing
properties. Stable, smooth, creamy dips and
salad-type dressings were q u i c k l y produced
in the blender. The Seattle researchers think
this type of refrigerated or frozen pasteur-
ized spread could be one of the most
versatile snack foods. Potentially, they can
be produced from menhaden, herrin^gs, and,
indeed, almost any species.

Thanks to the modern food technology
that produce^s ^simulated meat products, and
other textured vegetable protein foods from
the once lowly soybean, most consumers
are familiar with food products that incorpo-
rate protein isolates and modified proteins—
even though they have never heard of the
terminology. In recent years *NMFS labora-
tory research has shown that menhaden,
herring, *rockfish, and hake can be used to
produce protein isolates and modi^f^ied pro-
teins that are as far removed from the
original fish as textured soy protein is from
the original bean.

The interesting development in these new
fish protein isolate^s is that the "functional-
ity" of the protein has been protected and,
indeed, enhanced by the process. These
functional properties in fish protein isolates
are i m p o r t a n t because manufac turer s of
modern processed foods need ingredients
not just for n u t r i t i v e value but to improve or
stabilize the desired physical properties of
their product. For example, processed
meats and fish sausage should be moist and
cohesive, spreads and dips should be
smooth and have a stable emulsion, dessert
toppings and whipped desserts should be
light and stable, and baked goods should
have good crumb characteristics and moisture
control. A functional fish protein isolate or
modified protein can provide these proper-
ties.

These new product concepts still have a
long road to travel from the laboratory and
pilot plant to the supermarket. The strongest
elements supporting our vision of new prod-
ucts from old resources are the two ends of
the road—the avai labi l i ty of the resources at
one end and consumer demand at the other.
Large quantities of menhaden, herring, and
other species of pelagic fish can be chan-
neled into these new food products as soon
as industry and the appropriate government
agencies are convinced that the alternative
resource uses are desirable for achieving
national food goals. Economics and a favor-
able dollar return for new investment are, of
course, essential and can only be assured by
the market end. Assuming market specialists
are cor^rect about the continuing change in
our consumption trends and the increasing
use of convenience and processed foods,
these new f i shery products w i l l have a
secure place in the market basket. Research
at the National ^Marine Fisheries Service
^Utilization Research Center laboratories wi l l
continue on ways that America's national
fishery resources can be used to provide the
consumer with the best food choices.
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"̂A little imagination helps..."

*IMOAA's Resourceful
Instrument Makers

BY LOUISE A. *PURRETT

From a col lapsible display case to a
massive wind-sensing system, they can build
it in *NOAA's instrument shops. There,
skilled hands work behind the scenes to
produce the precision parts—and sometimes
the entire research tool—that *NOAA scien-
tists need to study winds, waves, atmos-
pheric aerosols, pollution, ocean sediments,
cloud formation, severe storms, and all the
mul t i tude of things that *NOAA scientists
study.

In an instrument shop in Boulder, a long
room split down the middle by a row of
machine tools and lined with workbenches,
a small team of veteran machinists fashion
the research tools for the Environmental
Research Laboratories there. They work
among an array of raw materials—standard
parts in drawers and shelves, sheets of
metal leaning against a wall. A ca^r^t contains
some discarded instruments that one of the
team is dismantling to salvage the parts;
very little goes to waste. Their tasks range
from delicate and meticulous sensors to the
sturdy casings to protect them. They even
repair cameras.

Sometimes the instrument-makers work
from detailed engineering drawings spread
out on a workbench. The drawings may
set out complete specifications for the job,
and all that's needed is the skill to match.
^More often, however, the starting point is

In *NOAA inst^ru^ment shop, Boulde^r, ̂ veteran
machinists build—oft^en design—tools ^for
res^earch. Top, shop super^visor *Orville
*McKim (center), trainee Diane *Rayburn an^d^
Michael *Cawley. ̂ Right, Peter *Karas and
*^McKim e^xamine gust probe assembly for
Office of ̂ Weather ̂ Modification.

^Photos by Harry Covey

only a rough sketch, or a verbal description
of the function the device is to perform.
According to shop supervisor *Orville *L.
("Mac") *^McKim, about 95 percent of the
shop's work falls into the latter category.
"A customer will come in here and sketch
out what he has in mind. We'll go over it
with him, make suggestions, point out limi-
tations. After we go through several sheets
of paper we have a rough design worked
out. Sometimes we change it as we work,
too. Maybe we'll find that something works
out better if we shift things around a little,
add a gear, use a di^fferent material. It might
take a lot of working back and forth talking
things over with the customer at each stage.
There's no set procedure here. We make
our own procedure as the job progresses,
trying to be practical and economical at the
same time.

Sometimes a scientist or *technican wil l
come into the shop with just an idea of what
he wants, and the instrument maker designs
it from scratch. "We do a lot of engineering

and design," notes Mac. "the job requires a
lot of imagination.^"

One of the group^, Dr. Barthold *Bouricius,
applied his engineering skills recently to a
device for the optical propagation group of
the Wave Propagation Laboratory. The fin-
ished instrument, as carefully machined as a
fine clock, will be taken to Hawaii, where it
is to be installed on a 14 inch telescope and
pointed at selected stars for measurements
of optical distortions in the atmosphere.

Sometimes a little imagination helps. The
best design for a collapsible display case
turned out to be a series of rubber balls
drilled with holes and connected with plastic
tubing—much like Tinker Toys. In fact,
Peter *^Karas, who designed it, found that toy
horses and airplanes could also be bui l t with
the ^"display case." *McKim once made
what he calls a "beam stretcher" for las-
ers—a mirror device he designed to increase
the wave-length of laser light.

The instrument makers come from back-
grounds as diverse as the tasks they find
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themselves tackling. *McKim started out as
an auto mechanic before entering a four-
year machinist apprenticeship program at
the U.S. Naval Air Station in San Diego.
His experience since then includes six years
at Dow Chemical's Rocky Flats plant in
Colorado, and aircraft and nuclear energy
work.

*Karas, who also completed his appren-
ticeship at San Diego Naval Air Station,
had been a carpenter. Michael *Cawley was
a railroad *brakeman before swi tching to
machine work. *^Karas and *Cawley ran into
each other twice in the i r careers before
ending up together in the instrument shop.
Both worked on nuclear reactors in the
Arco desert of Idaho, though different em-
ployers, and the two worked at the same
chemical plant in *Pocatello.

All three are journeymen machinists with
25 or more years' experience.

*Bouricius, former ly a researcher w i t h
*NOAA's Wave Propagation Laboratory,
spent a number of years at General Electric
space, aircraft, and space vehicle laborato-
ries, conducting research on the physics of
planetary atmospheres, the space environ-
ment, and nuclear propulsion.

^"We all have experience in atomic re-
search," says *Mc^Kim.

Their broad experience now comes in
very handy. One day *Karas may be seated
at his workbench assembling a delicate gust
probe to be mounted on a long rod *protrud-

D r̂. Bar^t^hold *Bouricius (above^) s^hows
*McKim de^vice ̂ to ̂ be attached to telescope to
measure optical distortion. (Top right)
*Bouricius works at lathe on device lor O^f^fice
of ^Weather Modification. (Bottom right̂ )^
Richard *Cupp and Peter *Karas discuss
mirror mount *Karas built for a laser wind
^sensor that will direct beams of infrared
laser light in^to weather systems.

ing from the nose of an airplane to deter-
mine the aircraft's motion with respect to
both ground and air. The next day he may
be machining a sturdy metal plate to support
a massive movable mirror for directing laser
beams into such weather phenomena as dust
devils and waterspouts.

One of the biggest jobs in recent years
has been helping to build a *lidar, a laser
radar for probing weather systems with
beams of laser l ight. "We were all pretty
busy on that one," recalls *McKim. The
completed system occupies two large trucks.
Other jobs can be solved w i t h a l i t t l e
ingenuity. *McKim once converted a power
gasoline chain saw into a drill for obtaining
volcanic core samples.

The instrument-makers, who thoroughly
enjoy their work, relish this constant vari-
ety, and the opportunity it offers for creativ-
ity. Diane *Rayburn, who is *nearing the end
of a year as an instrument-maker trainee,
views Me Kim^'s shop as the ideal place to
learn the machinist 's trade. Unlike many

shops, where the work may be limited to
repeated production of a few parts, the
*NOAA instrument shop has allowed her to
learn a wide range of skil ls .

Diane chose the trade for practical rea-
sons. "I needed a job, this is interesting
work, it pays well, and there's a demand for
it. The guys here have been great. They're
a l w a y s w i l l i n g to take t ime to e x p l a i n
things." Diane spent a year at a vocational
school in Boulder before joining the *NOAA
shop, and has recently been accepted for a
formal four-year apprenticeship program
with the National Bureau of Standards.

Machine work isn't just an eight-to-five
job for most of the team. Their ski l l often
enters into their leisure act iv i t ies . *Karas
likes to work on cars. *McKim has modified
a *VW "bug" for cross-country jaunts and
added a tow-bar to haul it along on camping
trips. *McKim also teaches evening courses
in machining at a local vocational school. "I
like to help people get started in this trade.
It's a good career. These days lots of people
with regular college degrees are out of jobs.
There's always a demand for good machin-
ists. But it's the kind of thing you have to
like to be good at it."

In t h i s i n s t r u m e n t shop, the keys are
ingenuity and versatil ity, and the only rou-
tine is novelty. "We never know at 8 in the
morning what we're going to be doing at
8:05," says *McKim. Each day brings some-
thing new. and they love it.

*NOAA ̂ Maga^zine July 1975



Four
^Nets,
Mo r̂̂ e^
Shrimp
*^*BY DAVID L HARRINGTON

When *ol^dtime fishermen change to ne^w gear
and start *outcatching commercial men ̂ who
had been beating them for years, tha t ' s
proof other members of th is competitive
breed will buy.

The U n i v e r s i t y of Georgia Sea Grant
program employed this psychology to con-
vince shrimp fishermen that twin trawling—
towing four nets, two off each side of one
boat—catches more shrimp than the double
rig they were accustomed to using.

The adaptation of twin trawls for shrimp
fishing in the southeast Atlantic states, its
acceptance by commercial fishermen, and
the resulting increase in shrimp production
is widely regarded as one of Sea Grant's
most significant contributions to commercial
fishing.

At the Brunswick Fisheries Extension
Station of the University of Georgia Marine
Extension Service, our unofficial motto is

*^*Da^vi^d L. Harrin^gton i^s ^a m^arin^e ^fi^s^herie^s^
^s^peci^ali^st ̂ wit^h the Br^uns^wi^ck Fisheries E^x-
tension Station of t^he Uni^ver^sity of Geor^gia
Sea Grant ̂ Pro^g^r^a^m'^s ̂ M^arine E^xten^sion
S^er^vi^c^e.

"fishermen helping fishermen." Our six
agents all have commercial fishing back-
grounds, and the station has its own com-
mercial shrimp trawler, the 57-foot *Capt.
Gene, which is used in testing new gear.
Thus , the agents have found it easy to
develop rapport with fishermen, not only in
Georgia, but a^lso in the *Carolinas, F^lorida,
and Texas. This rappor^t and understanding
are largely responsible for the staf^fs success
in introducing new techniques.

Our philosophy of gear development and
demonstration is that the commercial man
probably has the best ideas. We combine
our ideas with what the commercial man
wants—but cannot afford—to do. Once we
have refined new gear, we show it to the
fishermen, help rig their boats, ride with
them to eliminate any "bugs." and then turn
them loose. If the new gear pays off, we
know from experience that other fishermen
will adopt it.

The shrimp fishery in the United States
really is not very old. In fact, many of the
people who were in it in the beginning are
still around. But its evolution in less than a
l i fe t ime is amazing. In i t i a l ly , all shrimp
trawling was done by single rig boats, each



towing one large net. In the *1950^'s, shrimp
fishermen in the Gulf of Mexico began
double-rig trawling. By adding large outrig-
gers to the mast, the boats could tow two
smaller nets, one on each side. The double-
rig method increa^sed production, the two
smaller nets catching significantly more
shrimp than a single large one.

The present-day double-rig shrimp boat is
probably the most efficient fishing vessel in
the world. Regardless of its size, it can be
operated by two or three men. With this
small crew, two large nets can be set out,
towed, hauled back, emptied, and set out
again, the catch sorted, and the shrimp iced
down.

The efficiency of the southern shr imp
boat is based main ly on gear h a n d l i n g
methods and on equipment. It is attained by
following certain unwritten, and really im-
possible, precepts: the equipment is low in
cost, but never breaks down^; if it does, it is
simple to *rapair^; it is easy to operate; and it
catches a lot of shrimp.

Shrimp boats also have an unusual crew
structure. The captain is a captain, naviga-
tor, engineer, master fisherman, *rigman,
winch operator, deckhand , and—some-

times—cook. The deckhand is usually half
captain, half engineer, *rigman, winch opera-
tor, f isherman, ice-hold man. and—nor-
mally—cook.

With a good crew and a catch that is not
too trashy, the men can eat well and, if
they're lucky, get enough sleep. It^'s not a
soft life by any means, but it's satisfactory if
your're making money.

Soon after double rigging was introduced,
a few Gulf shrimp fishermen began experi^-^
menting with twin-trawling, their reasonin^g^
was obvious:

If two smaller nets can catch more than
one large net, why not try four? But these
pioneers were discouraged by troubles with
rigging and retrieving the twin-trawling gear.
Fishermen seldom have the time or money
to experiment. They may try something
new, but if problems crop up, they usually
go back to proven, standard equipment.

In Georgia, the twin-trawl story began
with a visit from Captain Jim *McMurrey of
*Freeport, Texas. He and a few other Gulf
shrimp boat captains were experimenting
with twin trawls. Captain James *Higgins, a
Georgia extension agent and a long-time
fisherman, accepted an invitation to ride on

the Gulf captain's boat and observe his
twin-trawl gear in operation. His report
convinced us that twin trawling could be
successful in the south At lant ic shr imp
fishery.

So the University of Georgia Sea Gr^ant
program undertook the project of refining
the twin-trawl system for the shallow-water
shrimp ̂ f^ishery along the East Coast.

The Captain Gene was rigged with twin
trawls. Many hours of to^wing followed.
There were *foulups and snarls. Changes
were made, which sometimes led to worse
*foulups and snarls. Eventually, it worked.

Because the shrimp fishing grounds in
Georgia and South Carolina are in tight
places, such as sloughs, along banks, on the
beach, or near wrecks, the maneuverability
of boats rigged with twin trawls was a major
concern. Our tests showed that they ac-
tually are more *maneuverable than double-
rigged vessels.

The tests also demonstrated that the twin-
trawl system maintained a higher catch rate
than the standard gear. The increased ef^f^i-
ciency is attributable to increased towing
speed. The smaller nets and smaller trawl
doors offer less resistance; therefore towing

^»

Fishermen ̂ tal̂ k to fishermen in Marine
^E^xtension Ser^vice of University of Georgia
Sea Grant program, often using *57-ft.
commercial shrimp trawler (a^bove) for gear
testing. ̂ E^xtension agent Tom *Shierling
(center above), ex-crab fisherman, sho^ws
fast metho^d to buil̂ d crab traps^; Cap^i. James
*Higgins (right above) shows fishermen net
mending methods; Jac^k Rivers (belo^w)
shows T^exas fishermen different trawling
techniques. At left, rigging a commerci^al
fis^hing boat with t^win trawls.
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"Sho^w m^e" fish^er^me^n ̂ from *Su^nbur^y,
G^eorgia shrimp fl̂ e^et ̂ wer^e con^vinced by
G^eor^gia Marine ̂ Exten^sion Agent
^demonstrations, began ̂ conver^ti^ng to t^win
trawl system (below). Current pra^ctice ^uses
sle^d or "dummy" door with rig; Universî ty of
^Georgia Sea Grant is now t^esting a *weight^-^
*and '̂float ̂ system in program to continue
improvements.

speeds are higher for any given throttle
set^ting, and the boats get more miles per
ga^llon of fuel.

After the tests, the University's Sea
Grant progra^m published a bulletin^,^
"Shrimp Fishing with Twin Trawls.^" No-
tices of the bulletin, printed in a few foreign
and national trade journals, brought
hundreds of requests for the bulletin and
additional infor^mation from foreign countries
and other states. Twin trawling ̂ began catch-
ing on in such places as Australia, South
America, New Zealand, South Africa, and
Vietnam, in Georgia and the *Carolinas—and
even in Texas and Louisiana where it all
began.

Early in 197^4, Fulton Love, a Georgia
*netmaker, realized the potential of the twin-
trawl gear, and convinced several captains
in his area that at least one boat ought to try
it.

Captain Ellis Phillips was the first of the
*Sunbury, Georgia, fishermen to try the
twin-trawl gear. ^"We hadn't ever seen a
twin traw^l until Dave Harrington came
down here," Captain Phillips says. "We
went out together four or ̂ f^ive times, and
then I had just two nets built and went to
it—pulling the twins against a single (two
nets on one side of his boat, and one on the
other). The twin trawl side was beating the
other so bad, I just went ahead and had
Fulton Love build the rest of them and went
to pulling them on both sides.

^"One time, right at the last of the sea-
son,^" Captain Phillips recalls, "there must
have been 12 to 15 boats fishing right in the
same territory, within a half-mile range. 1
caught more than 1300 pounds that day. The

others had seven or eight hundred pounds. I
even tore up a net^, and pulled the other
three the rest of the day. The other fisher-
men didn^'t believe me, but I had the
shrimp."

Before switching to the twin trawl. Cap-
tain Ellis had always had about the fifth
highest annual shrimp catch at the *Sunbury
dock. This year, using twin trawls, his catch
is the highest of all. He's Number One at the
*Sunbury dock.

After seeing what Captain Ellis was
achieving, six other *Sunbury boats switched
over to twin trawls during the season. Their
status in the local pecking order of shrimp
pro^duction rose accordingly.

At the Brunswick station, we were fairly
confident they'd go for it, once they got
used to it. We told them that from our
experience the gear would pay off on the
roe white and brown shrimp. We told them
to take it off during the late summer and
early fall months, because production might
drop. So what did they do? They doubled
the catch of those who weren't pulling twin
trawls du^r^ing the roe white and brownie
seasons. They left the gear on when we told
them to take it off, and loaded the *topline
with floats. The production ratio fell off a
little, but they still managed to beat the
other boats by 20 to 30 percent.

There are no secrets on the waterfront;
the f^ishermen^'s communication network is
hard to beat. Fulton Love, the *netmaker,
knows this as well as anyone. "The Univer-
sity is able to e^xperiment with something
like twin t^r^awls. People like us just don't
have the money. These twin trawls have
definitely helped our fishermen. They're

catching more shrimp. And there will be a
lot more boats pulling them. ^I'd say in five
years at least a third of the boats on the
coast will be pulling them. Right now,
several boats in Savannah are planning to
switch to them, and several more at Fulton,
along the lower Georgia coast.^"

Converting a shrimp boat from the more
traditional double rig to twin trawls is re^ally
quite simple. In the double rig, one funnel-
shaped net is towed on each side of the boat
by a pair of stout wire bridles attached to
winches on deck. Long booms or outri^ggers
extend from the sides of the *shrimpboat like
a pair of *gaint fishing poles. The bridles run
through a pair of pulleys on the outboard
end of the outrigger^s. This keeps each set of
bridles apa^r^t and prevents the nets from
coming together as they are towed astern of
the vessel.

To keep the mouth of the net from
collapsing, a system of "doors" is used. As
their name implies^, the doors are rectangular
in shape. Made of wood or steel and
attached to the end of each bridle just in
front of the mouth of the net, they form a
pair of *hydrodynamic b^af^f^les or wings. As
the net is towed through the water, the two
doors spread open the mouth of the net,
which then catches any shrimp of ̂ f^ish they
may wander across its path.

In converting to twin trawls, which in-
volves four nets rather than two, the only
major change is the addition of a third wire
^to each pair of nets. This wire is used to
pull a dummy door or sled between each
pair of nets. The sled in turn pulls the
center wings of what are now two adjoining
nets. The result is a pair of nets towed on
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either side of the boat. As with the double-
rigged trawl, two of the bridles on each side
of the boat run to the pair of doors that
spread open the mouth of the net.

Last f a l l , the U n i v e r s i t y ' s extension
agents took the Captain Gene and it^s new
gear to Panama City, Florida, where divers
photographed and documented the perfor-
mance of the twin trawls. The divers also
were able to take precise measurements of
net spread, height, door and sled perfor-
mance, and make many other important
observations. The performance of several
types of net was documented during this
operation.

This film footage since has been shown to
more than 200 fishermen on the East Coast,
and has helped tremendously as an educa-
tional tool. Most important of all, it shows
the spread performance of the twin trawls—
and the more spread, the more ground they
cover.

On the Captain Gene, six-foot doors
presently are used to spread twin 36-foot
nets. That 's 72 feet of webbing. Some
commercial boats even are using six-foot
doors to spread more than 80 feet of nets.
In conventional fishing, that much webbing
would require nine to ten fishing doors.

Late last season, the University helped
Captain Thurmond *Kem, who has been a
fisherman all his life, adapt to twin trawls.
"Some of those boats have been beating me
^steady for 15 years." Captain ^Kern says.
"Of course, they've had twice the horse-
power I have and still do. Then I put those
four-barrel rigs on, and beat them tow after
tow. No, sir. You won^'t find me pulling
^anything else now."

That's what it takes to prove new gear to
a commercial fisherman. It all boils down to
what^'s in his wallet at the end of the year
and how he fared compared to other fisher-
men.

For the past three years, Georgia shrimp
fishermen have had a serious problem with
cabbage head jellyfish—two-to-four-pound
*nonstinging jellyfish which overload the nets
in just a few minutes' time. These huge
weights can break the tackle and rigging^,^
and in any event the ^f^ishermen lose time
and money separating the jellyfish from the
catch.

The Fisheries Extension Station has been
developing several types of jellyfish separa-
tors. With the twin-trawl rig, four separators
can be tested and compared simultaneously.

Our jellyfish separator is a modification of
existing designs developed by the French
and the Dutch. It is like a funnel within a
funnel. A six-inch-mesh net sewed inside
the two-inch mesh net allows the shrimp to
pass through but stops the jellyfish, which
are then passed out of the net through a
hole in the back. When the system was ^f^irst
introduced to local fishermen, they sat back
and said that there was no way that they
were going to fish with a net that had a hole
in the end of it. They thought they would
lose too many shrimp.

This is a logical assumption to make, but
our tests have proved otherwise. Comparing
catches on the same trawl, we found only
15-20 percent fewer shrimp in the jellyfi^sh
separator nets than in the unmodified nets.
This is a small shrimp loss considering the
time it takes to separate the jellyfish from
the shrimp by hand.

If the jellyfish are back this season, we
will continue testing modifications of the
separator trawl. If they do not reappear, the
Marine Extension Service staff will concen-
trate on other problems reported by the
fishermen.

For example, the station provides instruc-
tion in navigation techniques aboard the
Captain Gene, and the uses of other e^quip-
ment—such as depth sounders and fish
locators—are being explained to the fisher-
men. All of this assistance is given so that
the fishermen eventually can operate inde-
pendently.

Another problem is net repair and net
building, a dying art. In Georgia, a lot of
the old, retired fishermen do a l i t t le net
mending; but most fishermen from Georgia
go to commercial *netters whenever they get
a rip or need a new net. Because there is
only one netting company in Georgia, this
usually involves sending nets to Florida for
repairs. So the Brunswick station is offering
courses in net repairing and net building to
help out the local fisherman and save him a
little money.

The Marine Extension Service also is
assisting fishermen in several areas inter-
ested in forming cooperatives, and is work-
ing closely with seafood processors.

We have found that academic degrees are
not even remotely necessary for good com-
mercial fishery extension work. If we need
special expertise, as we do in such areas as
waste disposal, food science, legal assist-
ance, marketing and economics, it is availa-
ble on campus.

Basically, we just try to stay responsive
to the needs of the fishing industry.
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Sea Fare

^S^eafoo^d ̂ Jamboree
Time to entertain? Today's smart party-
givers take their entertaining in stride.
They know how to be creative and serve
marvelous food without spending hours in
p^reparation. ^Many of these busy but
clever folks have decided that it is time to
use imagination, revise menu plans, and
try something different. If you are casting
about for new ideas—try f ish! Fishery
products are good to eat, good for you,
and there are countless ways to prepare
and enjoy the bounties from the sea or
fresh water. The ^National Fisheries Edu-
cation Center suggests you try these im-
aginative new recipes and join in the
"Seafood Jamboree!"

*KOULIBIAK
Salmon Turnover

1 can (1 pound) salmon
2 cups cooked brown rice, kasha, or

cracked wheat
*1/2 cup dairy sour cream
*V^< cup butter or margarine, melted
1 tablespoon lemon juice
1 teaspoon dill weed
*1/4 teaspoon salt
1 package (8 ounce) refrigerated

crescent rolls
2 hard-cooked eggs, sliced
1 egg. beaten
Addit ional melted butter or sour

cream

Drain, bone, and break salmon into
chunks, or flake. Combine rice or ka-
sha or cracked wheat, sour cream,
melted butter or margarine, lemon
juice, dill weed, and salt; mix well.
Stir in salmon. Unroll refrigerated
dough, but do not separate into trian-
gles. Roll out dough on lightly ^floured
board into rectangle, 15 by 10 inc^hes,
pressing dough together as needed
so that it does not separate. Cut two
thin strips of dough V ̂ 4-inch wide from
the long side; set *as'ide. Place dough
on baking sheet. Spoon ̂ '/2 of salmon
mixture in 3-inch wide strip down
center of dough to within 1 inch of
each end. Arrange overlapping egg
slices down center of filling. Top with
remaining salmon mixture. Bring
sides of dough up over salmon mix-
ture and pinch dough together to
seal. Pinch ends of dough together
and fold up against roll. Place an-
other baking sheet, upside down,
over roll and turn o^ver. Remove bak-
ing sheet. Brush roll with beaten egg.
Decorate with reserved strips of
dough. Brush with beaten egg. Bake
in moderate oven, 375^° F., 20 to 25
minutes or until dough is browned
and done, brushing crust several
times with beaten egg, if desired.
Slice and serve warm or hot with
melted butter or sour cream. Makes 6
to 8 servings.
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Salmon Lasagna

1 сап (1 pound) salmon
1 package (6 ounce) sliced ̂ mozzarella

cheese
*1/^2 pint (1 cup) creamed cottage

cheese
1 egg, beaten
1 jar *(151/г ounce) m^eatless spaghetti

sauce
6 lasagna noodles ^(about *1/э pound),

cooked
^V^a cup grated or shredded Parmesan

cheese

*Crunchy Baked Fish Fillets

2 pounds ocean perch or other small
fish fillets, fresh or frozen

*1/з cup butter or margarine, melted
1 small clove garlic, minced (optional)
*1/2 teaspoon fine herbs blend
4 cups whole potato chips, crushed to

make 1*1/2 cups crumbs
2 or 3 tablespoons grated or shred-

ded Parmesan cheese

*Crabmeat Chantilly

1 package (6 or 7 ounce) frozen king,
snow, or other *crabmeat, or

1 can (6 or 7 ounce) king, snow, or
other *crabmeat

2 tablespoons sliced green onion
2 tablespoons margarine or cooking

oil
1 tablespoon flour
*^1/2 teaspoon salt
Dash cayenne
1 cup half and half or milk
^'/4 cup salad dressing (not mayon-

naise)
1 package (10 ounce) frozen aspara-

gus spears, cooked and drained
1 tablespoon grated or shredded Par-

mesan cheese

Drain and flake salmon. Dice ̂ V^a of the
mozzarella cheese; cut remaining
cheese into *11/2 inch squares. Com-
bine diced mozzarella cheese, cot-
tage cheese, and egg; mix. Spread a
thin layer of spaghetti sauce o^ver bot-
tom of shallow *2-quart casserole. Top
with layers of the following: 3 lasagna
noodles, ̂ '/^2 each of the cottage
cheese mixture, salmon, the remain-
ing spaghetti sauce, mozzarella and
Parmesan cheeses. Repeat using re-
maining ingredients. Bake in moder-
ate oven, 350^° F., 25 to 30 minutes or
until thoroughly heated. Let stand 10
to 15 minutes before serving. ̂ Makes 6
servings.

Thaw frozen fish. Combine melted
butter or margarine, garlic, if used,
and herbs; heat. Arrange fillets, skin
side up, in shallow baking pan, 15 by
10 by 1-inch. Brush fillets with butter
mixture; sprinkle *V^z of the crumbs
over fillets. Turn fillets and repeat
process using remaining butter mix-
ture and crumbs. Sprinkle with Par-
mesan cheese. Bake in hot oven,
400 °̂ F., about 15 minutes or until fish
flakes easily w^hen tested with a fork.
Makes 6 servings.

Thaw *crabmeat; drain and cut in
chunks. Cook green onion in margar-
ine or cooking oil until onion is
tender, but not brown. Stir in flour,
salt, and cayenne. Add half and half
or milk; cook, stirring constantly, until
thickened. Remove from heat. Stir in
salad dressing. Fold in *crabmeat. Ar-
range asparagus spears in heatproof
platter or shallow *1^1/2 quart baking
dish. Spoon sauce over asparagus.
Sprinkle with Parmesan cheese. Broil
about 4 inches from heat, 3 to 5
minutes or until lightly browned and
hot. Makes 4 servings.
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1 cup finely chopped peeled apple
*V^«cup chopped onion
*^V^*cup margarine or cooking oil
3 tablespoo^ns flour
1^'/2 teaspoons curry powder
1 teaspoon salt
2 cups milk or half and hal^f (half milk,

half cream)
2 cans (7 ounce each) tuna, drained

and broken in large pieces
2 tablespoons finely chopped pre-

served ginger or chut^ney
1 tablespoon lemon j^uice

Cook apple and onion in margarine or
cooking oil until tender. Blend in
flour, curry powder, and salt. Add
milk or half and half; cook, stirring
constantly, until thickened. Add tuna,

6 skinned, pan-dressed catfish, fresh
or fro^zen

1 teaspoon salt
1 can (4 ounce) mushroom stems and

pieces, drained
*^1/4 cup sliced green onion
*1/4 cup melted margarine or cooking

oil
2 tablespoons chopped *pimiento
2 tablespoons lemon juice
^'/^4 teaspoon leaf thyme

2 pounds cod fillets, fresh or frozen
1*^1/2 teaspoons salt
1 teaspoon dried dill weed
3 cups stiff hot seasoned mashed po-

tatoes*
*1/4 cup butter or margarine, melted
*1/2 cup shredded Swiss cheese
Paprika
*^1/4 cup finely chopped onion
2 tablespoons flour
1 cup milk
2 egg yolks, beaten
1 can *(4^'/2 ounce) tiny shrimp
1 tablespoon lemon juice

Thaw frozen fish and shrimp. Arrange
fish in shallow *3-quart baking dish or
on a large heatproof platter. Sprinkle
with 1 teaspoon salt and *Vz teaspoon
dill weed. Co^ver with foil and bake in
hot oven, 425^° F., 10 minutes. Remove
from oven; remove foil and spoon off
any liquid collected. Spoon 6 large

*^'

Curried Tuna With
Fruite^d Rice

ginger or chutney, and lemon juice;
mix carefully. Heat. Serve over hot
Fruited Rice. Makes 6 servings.

Fruited Rice

1 can *(1^31/4 ounce) pineapple tidbits
2 cups liquid (pineapple juice and

^water)
2 cups precooked rice
*1/4 cup light raisins

Drain pineapple tidbits; save syrup.
Combine pineapple syrup and add
water as needed to make 2 cups liq-
uid. Cook rice in liquid as directed on
package label. ̂ Fold in pineapple tid-
bits and raisins. Serve with Curried
Tuna. Makes 6 servings.

Catfish With
Herb-Mushroom Sauce

Thaw frozen fish. Clean, wash, and
dry fish. Sprinkle salt evenly over in-
side and outside of fish. Place in well-
greased baking pan, 13 by 9 by 2
inches. Cook mushrooms and onion
in melted margarine or cooking oil
until onion is tender. Add *pimiento,
lemon juice, and thyme; mi^x well and
spoon over fish. Bake in moderate
oven, 350^° F., for 25 to 30 minutes or
until fish flakes easily when tested
with a fork. Baste fish with pan juices
several times during baking. Makes 6
servings.

*FISKGRATIN
(Swedish Fish Au Gratin)

dollops of mashed potatoes at either
end of fish platter. Drizzle 2 table-
spoons butter or margarine over fish
and potatoes; return to oven. Bake
uncovered 10 to 12 minutes longer or
until fish flakes easily when tested
with a fork. Sprinkle cheese over po-
tatoes and sprinkle with paprika. Re-
turn to oven just until cheese softens.
Cook onion in remaining 2 table-
spoons butter or margarine until on-
ion is tender, but not brown. Stir in
flour and remaining ̂ '/2 teaspoon salt.
Add milk; cook, stirring constantly,
until sauce is thickened. Pour over
egg yolks, beating constantly. Return
to saucepan and cook, stirring con-
stantly, about 2 minutes. Add shrimp,
lemon juice, and remaining ^'/2 tea-
spoon dill weed; mix and heat. Spoon
a small amount of sauce over fish and
serve remaining sauce with fish.
Makes 6 servings.



*Bacalao

2 pounds cod or other thick fish fil-
lets, fresh or frozen

*21/2 teaspoons salt
^Ve teaspoon pepper
3 cups thinly sliced potatoes
3 cups thinly sliced onion
1 clo^ve garlic, minced
2 tablespoons olive or cooking oil
2 tablespoons butter or margarine
1 medium-size green pepper, cut in

rings
1 medium-size tomato, thinly sliced

and cut in half
1 bay leaf, broken in half
2 tablespoons melted *btter or margar-

ine (optional)

Celebration Salmon Pie

1 can (1 pound) salmon
1 cup salmon liquid and milk
1 cup soft bread crumbs
3 eggs, beaten slightly
1 cup diced celery
*^V4 cup chopped onion
2 tablespoons margarine or cooking

oil
2 tablespoons chopped parsley
1 tablespoon lemon juice
*3/4 teaspoon salt
1 unbaked pastry shell (9^-inch)

Salmon-Spaghetti Casserole

1 can (1 pound) salmon
6 or 8 slices process American cheese
1 can *(10^3/^4 ounce) condensed cream

of celery soup
1 package (10 ounce) frozen peas
*1/2 cup chopped onion
1 package (7 ounce) spaghetti,

cooked and drained
1 can (8 ounce) water chestnuts,

drained and sliced
*1/2 pint (1 cup) dairy sour cream
1 tablespoon lemon juice
^2 teaspoons seasoned salt
*Pimiento or green pepper for garnish-

ing (optional)

Thaw frozen fish; cut into large
chunks. Combine salt and papper.
Add potatoes to large pan of rapidly
boiling water; bring to rapid boil.
Drain at once. Cook onion and garlic
in oil and butter or margarine until
onion is just limp. Layer onion mix-
ture, sliced potatoes, green pepper
rings, fish, and tomato into shallow 2-
*quart baking dish, sprinkling each
layer with salt mixture. Add bay lea^f.
Cover with aluminum foil, crimping it
securely to edges of dish. Bake in
moderate oven, 350° F., 1 hour or un-
til fish flakes easily when tested with a
fork. If desired, brush fish and pota-
toes with melted butter or margarine.
Broil about 3 inches from heat 3 to 4
minutes to brown lightly. Makes 6 to 8
servings.

Drain salmon; reserve liquid. Add milk
to salmon liquid to make 1 cup. Bone,
skin, and flake salmon. Combine liq-
uids, bread crumbs^, and eggs; let
stand while preparing remaining in-
gredients. Cook celery and onion in
margarine or cooking oil until celery
is tender. Add cooked vegetables,
flaked salmon, parsley, lemon juice,
and salt to egg mixture; mix. Pour
into pastry shell. Bake in a hot oven,
400^° F., 25 to 30 minutes or until crust
is done and salmon mixture is set. Let
stand 8 to 10 minutes before cutting.
Makes one 9-inch pie, enough for 6
servings.

Drain salmon; save liquid. Bone and
flake salmon. Cut cheese into 3-inch
rounds, then cut in half. Save cheese
pieces. Combine soup, salmon liquid,
peas, and onion; heat until bubbling.
Stir up spaghetti, water chestnuts,
sour cream, lemon juice, and sea-
soned salt; mix well. Fold in salmon
and cheese pieces. Spoon into shal-
low *2-quart baking dish, cover with
aluminum foil, crimping it to edges of
dish. Bake in moderate oven, 375° F.,
about 30 minutes or until thoroughly
heated. Uncover. Arrange half circles
of cheese around edge of baking
dish. Return to oven just until cheese
softens slightly. Garnish with *pi-
*miento or green pepper, if desired.
Makes 6 to 8 servings.

*^•^•



Morton Confirmed As
Commerce Secretary
Rogers C. *B. (Clark Ballarci) Mor-
ton, formerly Secretary of the Inte-
rior, is now the Secretary of Com-
merce. Nominated for the position
by President Ford, he was con-
firmed in the new post on April 25.

Secretar^y ^Morton had served as
Secretary of the Interior since Jan-
uary 29, 1971. In October 1974, the
President named him Chairman of
the new Energy Resources Coun-
cil, which has responsibility for de-
veloping a national energy policy
and program. He will retain this
chairmanship.

Prior of his nomination to the
Cabinet on January 25, 1971, he
represented ̂ Maryland's ̂ Eastern
Shore and Chesapeake Bay area,
the 1st Congressional District. The
owner of a farm and commercial
cattle feeding operat ion near
*Easton, Md., he was first elected to
t^he 88th Congress in 1962, an^d^
was *reelected four successive
times. During his first three terms
he served on the Interior and Insu-
lar Affairs Committee and the Mer-
chant Marine and Fisheries Com-
^mittee. He was a member of the
House Ways and Means Commit-
tee before becoming Secretary of
the Interior.

He drafted basic legislation
which in 1965 established the *As-
*sateague Island National Seashore
in Maryland-Virginia, and aided in
developing legislation for preserv-
ing *estuarin^e areas.

The Secretary has been deeply
interested in land-use planning for
many years and was a member of
the Public Land Law Review Com-
mission from 1965-67. He spon-
sored the Admin is t ra t ion 's Na-
tional Land Use Planning Bi l l
which was introduced in the 91st
Congress and continued to press
for its enactment as Secretary of
the Interior.

From April 1969 until he became
Secretary of the Interior, he was
Chairman of the Republican Na-
tional Committee.

Secreta^ry ^Morton was born Sep-
tember 19, 1914, in Louisville, *Ky.
He attended *Woodberry Forest
School in Virginia, and was gradu-
ated from Yale University in 1937.
In 1943 he entered the Army as a
pri^vate in t^he ^field art^illery, se^rved
in the European Theater in World
War II, and attained the rank of
captain.

Fol lowing mil i tary service he
joined the family business of Bal-
lard and *Ballard Company at
Louisville, serving in various ad-
ministrative posts, including presi-
dent, until the firm merged with
the *Pillsbury Company in 1951.

Califo^rnia ^E^xperiments

*ERL Tests Device
^For Air Pollution
A remote-sensing exper iment
being conducted by the Environ-
mental Research Laboratories at
El ^Monte airport in California is
provid^in^g poll^ution meteorologists
a continuous view of how the at-
mosphere becomes stratified over
Los Angeles, and how the strata
change from minute to minute,
and day to day.

The remote-sensing device is an
acoustic sounder, one of several
developed by *ERL's Wave Propa-
gation Laboratory in Boulder,
Colo.

The instrument is being evalu-
ated as a potential tool by the
National Weather Serv ice, and
used as a source of research data
by meteorologists at the University
of California at Los Angeles.

Space Age Technology Helps
^NWS Predict Spring Floods
Spring temperatures bring snow-
^melt flooding to the Upper Mid-
west and Great Plains with such
regularity that National Weather
Service forecasters can predict
that the onset of high waters will
be within a few weeks of mid-April
each year.

Researchers
Count Fish
By Computer
A method that can provide precise
and rapid estimates of certain fish
stock populations using a comput-
erized, *hydroacoustic system has
been developed by a Sea Grant
team at the University of Washing-
ton.

Capping a six-year effort backed
by *^NOAA through its National Sea
Grant Program, the Washington
research team has devised an
acoustic system consisting of:

—Echo sounders that transmit
sound pulses and receive echoes
from the fish;

—A computer system that con-
verts the fish echo data into esti-
mates of fish populations, and is
used either on ships to produce
"real time" information on f ish
abundance, or in the laboratory
where it processes data collected
on tape recorders at sea.

The National Marine Fisheries
Service is now using the sophisti-
cated acoust^ic gear for surveys of
hake stocks off the Pacific Coast.

"The t r ick is forecast ing not
when the floods will begin, but
their severity," says Dr. Robert A.
Clark, NWS Associate Director for
Hydrology.

Observations of the *areal extent,
amount, and character of snow on
the ground are vital to flood fore-
casters. Down through the years,
the NWS has built up a network of
thousands of "cooperative observ-
ers"— public spirited volunteers
who provide reports of snow and
water conditions each week (more
often during the spring warmi^ng
period). In the past, some forecast-
ers have flown over data-sparse
areas in small a i rcraf t to make
f i rst -hand observat ions of the
amount and condition of the snow
cover.

Acoustic sounders like the one
at ^El Monte beep high-pitched
bursts of sound upward into the
atmosphere, and receive faint
echoes from changes in air den-
sity. Because air density varies
with temperature, the record can
be read as a profile of thermal
turbulence in the atmosphere up
to about a kilometer above the
sounder.

The technique's main advan-
tages are that acoustic sounders
probe the atmosphere in real time,
providing a continuous view not
availab^le from co^n^ventional bal-
loon soundings; and the method is
re lat ive ly inexpensive. For re-
searchers, the acoustic profi le
points up atmospheric trends that
are not visible in conventionally
sensed data, some of which could
become useful predictors for air
pollution meteorologists.

The system consists of a
"speaker," or t ransducer, that
beeps sound pulses in a narrow
beam vertically into the atmos-
phere. Signals from the transducer
are guided by a horizontal cone
onto the curve of a parabolic sur-
face, which reflects and focuses
the^m ̂ vertically into ̂ the air through
an octagonal, acoustically insu-
lated horn some 12 feet in diame-
ter at its open end. The roughly
cornucopia-shaped horn also "lis-
tens" for returning echoes.

T^he e^ntire system is buried al-
most flush with the ground, and
covered by a protective wire mesh.
The installation at El Monte was
made last summer by John *Wes-
*cott and Larry *Vohs, both of the
Wave Propagation Laboratory.

*NOAA Ships Launch
New Investigative Season
A flee^t of 25 *NOAA ships has
launched a new season of ocean
invest igat ions ranging from a
study of environmental effects of
oil exploration and development in
Alaskan waters to searching for
shrimp off the Brazilian coast.

Other fleet activities will include
searching for sunken wrecks,
studying the spawning of herring,
assessing the environmental ef-
fects of deep sea mining of man-
ganese nodules, charting coastal
waters and analyzing the Atlantic
seabed.

The ships' operations will take
them through America's coastal
waters and estuaries from Maine
to Alaska, across the Atlantic and
through the Pacific, and along the
northeast coast of Latin America.

The *NOAA Fleet is operated by
the National Ocean Survey, and is
manned by 1139 officers, scien-
tists, *technicans and crew. The
ships range in size from a 73-foot,
125-ton fisheries research vessel
to a 303-foot, 3959-ton deep sea
océanographie floating laboratory.



*noaa/update
Shellfish
Being Raised
In Delaware
Fresh oysters and clams grown in
Des Moines or, for that matter, any
other *noncoastal city in t^he United
States, could become a reality if
Sea Grant scientists at the Uni^ver-
sity of Delaware are on ^the right
track.

A team o^f Delaware *aquacultur-
*ists, working under a *NOAA Sea
Grant, has completed work on the
f i rst stage of a unique project
which has as its goal producing
fast-growing, palatable, disease-
resistant oysters and clams that
can be reared at a competitive
price in a totally self-contained en-
vironment. When successfully de-
veloped, the system would be
available for commercial *adapa-
*tion anywhere in the United States.

Eight groups of 250 shellfish
each are well into their second
year of growth, thriving on diets of
laboratory-reared algae in a closed
(recycled) *seawater system. So far,
the clams are growing three to five
times faster than they do in Dela-
ware Bay, and the oysters about
*one-and-one-half times faster.
Some of the clams in the initial
crops already have grown to mar-
ketable cherr^ystone size.

The team of biologists, chem-
ists, engineers, nutritionists, econ-
omists, and an attorney is under
the leadership of Dr. ̂ Melbourne *R.
*Carriker, Professor of Marine
Studies at the University of Dela-
ware.

In addition to providing the po-
tential for a new industry, the
aquaculture system could be used
to produce seed for boosting natu-
ral stocks of oysters and clams,
and possibly increasing commer-
cial catches.

The project's advantages appar-
ent so far include potential year-
round availability of fresh shellfish.

German Habitat In Undersea Study

NEW BUOY
DEVELOPED
Five years of work in the develop^-^
ment of deep ocean moored buoys
that automatically supply environ-
mental data for improved weather
forecasting will culminate in mid-
1975 with the deployment of a pro-
totype operational environmental
buoy in the Gulf of Alaska.

The 60-ton, 33-foot (10 meter)
discus prototype buoy, being built
by General Dynamics, will be deliv-
ered to the *NOAA Data Buoy Of-
^fice, in Bay St. Louis, Miss. It will
become the forerunner of a series
of operational buoys that will be
deployed off the United States'
coasts to furnish to the meteoro-
logical commu^nity environmental
data from storm-spawning ocean
areas.

*NDBO Director James *W. Win-
chester said, "the automatic envi-
ronmental data buoy is a comple-
mentary system to many types of
platforms including satellites, air-
craft, ships and fixed platforms,
each with its own advantages and
limitations. Through the use of ad-
vanced technology the data buoy
is now well suited for the acquisi-
t ion of marine environmental
data."

Ocean Data Directory Published
Ocean Data ̂ Re^sources, a directory
of marine data management activi-
ties in the United States, prepared
by the Environmental Data Serv-
ice's National Océanographie Data
Center, has been published by the
United States Senate. A limited
number of copies are available to
interested *NOAA personnel from
EDS, Washington, *D.C. 20235, or
Tel: (202) 634-7306.

The report lists the locations,
principal contacts, and facilit ies
concerned with ocean data. While
the report initially focused on Fed-

*eral agency activities, State and
regional activities, academic insti-
tutions, and industry have also
been included to relate Federal
ocean data activities to the overall
national ocean data effort.

The report addresses itself pri-
marily to data management activi-
ties; it does not include organiza-
tions involved in the actual acqui-
sition of ocean data through re-
search and survey. Appendices^- in-
clude addresses of referral serv-
ices and a bibliography of directo-
ries of marine science activities.

On September 15, a two-month in-
ternational scientific investigation
of two problems besetting New
England fisheries will begin off
Rockport, Mass. Using the cold-
water undersea laboratory "Helgo-
land" from the Federal Republic of
Germany for *on-site observation,
German, Polish, and *Fiussian sci-
entists, technicians, and fisheries
experts will participate with *NOAA
and university diver-scientists in
efforts to:

—learn how environmental fac-
tors affect herring spawning;

—improve *hydroacoustic (sonic)
techniques for estimating the pop-
ulations of major commercial pe-
lagic fish species; and

—extend ^knowledge of under-
water living and research from
warm tropical seas to cold north-
ern waters.

Dr. Donald *Beaumariage, Direc-
tor of *NOAA's Manned Undersea
Science and Technology office, is
Program Coordinator. Dr. Robert
Edwards, Director of the National
Marine Fisheries Service Northeast
Fisheries Center in Woods Hole,
Mass., is *NMFS Project Director.

The 75-ton Helgoland will be
transported to the United States by
a Polish factory ship, and em-
placed in about 110 feet of water

Forecasting
For Idaho
Improved
The National Weather Service's
^Zone Forecast Service has been
extended to ^Northern Idaho, pro-
viding routine weather forecasts
and warnings for smaller geo-
graphical areas than previously,
and enabling residents of Northern
Idaho to more readily relate fore-
cast weather conditions of their
own particular area.

Under the Zone Forecast sys-
tem, the large geographical area
from Idaho County north, formerly
covered by a single weather fore-
cast issued by the Weather Service
Forecast Office in Boise, is divided
into three smaller, more meteoro-
logically homogenous areas. The
Panhandle Zone forecast will
cover the area including *Shoshone
and *Benwah Counties north, the
*Palouse—Le wist o n—G *ra n g evi I le
Zone forecast wi l l describe
weather for all of *Latah, Nez Perce
and Lewis Counties, the western
portion of *Clearwater County and
the *Grangeville area; and the re-
mainder of Idaho and *Clearwater
Counties will be included in the
Central Mountain Zone.

at the site of a ^known herring
spawning area 8.5 miles offshore,
east of Rockport in late August.

Teams of four—three scientists
and one habitat technician—will
live in the two-room underwater
laboratory for periods of 9 to 22
days to carry out the research.

*Hydroacoustic techniques for
measuring fish populations con-
sist of echo sounders that transmit
sound pulses and receive echoes
from fish, and computers that con-
vert the fish echo data into esti-
mates of the abundance of the fish
"targets".

Species of f ish also may be
identified by analyzing the sound
"signature." When the estimates
are accurate, *hydroacoustics is a
far more rapid method of meas-
urement than conventional meth-
ods such as tagging or analysis of
commercial catches. Joint hydro-
acoustical studies in 1974 by the
Northeast Fisheries Center and the
Russian and Polish fisheries com-
munities showed present meas-
urements of fish to be in error by a
factor of two to four.

The Helgoland will therefore be
used as a base to conduct experi-
ments with live specimens of such
species as herring, cod, pollock,
and spiny dogfish shark, to cali-
brate the *hydroacoustic tech-
niques. *Aquanaut-scientists will
observe live specimens of fish—
both singly and in schools—while
*hydroacoustic equipment in sur-
face ships obtains the acoustic
signatures of the fish. Direct com-
munications between divers and
the ship will make possible exact
identification of the fish species
and estimates of the numbers
being "observed" *hydroacousti-
*cally, providing "ground truth" for
the sonic observations.

EPA^, *ESIC WILL
SHARE SERVICES
The Environmental Protection
Agency's Library Systems Branch
and the Environmental Data Serv-
ice's Environmental Science Infor-
mation Center recently signed an
agreement to share services. Un-
der this agreement, EDS and EPA
will share library programs, litera-
ture searching services, joint bibli-
ography and other publishing pro-
grams, and sponsorship of train-
ing programs in areas of mutual
concern (i.e. library automation,
management, microform technol-
ogy, contracting libraries, litera-
ture searching, and marketing of
librar^y services).

A similar negotiation was signed
between the Department of Inte-
rior and *NOAA in 1973.
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*noaa/people
John P. Webber has been ap-
pointed Special Assistant to the
En^vironmental Science Informa-
tion Center's Director.
Thomas *H. *Grayson has suc-
ceeded Frank Le^wis as Chief of
the Computer Systems Branch of
the National Weather Ser^vice's
Techniques Development Labora-
tory at Camp Springs. *Md.

Patrick *lannelli has been named
Official in Charge at the Weather
Ser^vice Office in *Parkersburg, *W.
Va. He succeeded Fre^d *Helgeson,
who was named *OIC at Caribou.
^Maine.
Ja^mes *K. *Huntoon received the
second annual Elmer Neumann
Award for achievements in the
field of Employee-^Management
Relations.
*Capt. Clinton ̂ 0. *Upham has been
appointed Commander of the
*NOAA Ship Discoverer.
Jorge *Fenucci has been awarded
an Andre Mayer Research Fellow-
ship.
Dr. *Kirby *J. Hanson has been
appointed Chief of the Data Analy-
sis and Interpretation Group for
*NOAA's Geophysical Monitoring
for Climatic Change program in
*ERL's Air Resources Laboratories
in Boulder, Colo.
Thomas Winterfeld, Advisor for In-
ternational Programs in the Envi-
ronmental Data Service's National
Océanographie Data Center; Dr.
Paul *Lefcourt, EPA; and Dr. Tern
Niler, Professor at Oregon State
University, will represent the United
States at the *^Vlllth Session of the
*Intergovenmental Océanographie
Commission Working Committee
on International Océanographie
Data Exchange to be held in Rome,
Italy.
Robert *J. Sheph^erd has been ap-
pointed Program Manager for the
Marine Advisory Ser^vice within the
Office of Sea Grant. He will re-
place Ho^ward *H. *Eckles, who re-
tired.
*Capt. Kenneth A. *^MacDonald has
been appointed Commander of the
*^NOAA Ship Surveyor.
Michael *R. Riches attended a *So-
*larimetry Workshop held in Rio de
Janeiro, Brazil at the invitation of
the Brazilian Government.
*Cdr. *K. William *Jeffers is now
Chief of Operations of the National
Ocean Survey's office of Fleet Op-
erations in *Rockville, *Md
Robert *E. Hamilton has been
named Meteorologist in Charge at
the St. Louis, Mo., *WSFO.
John P. Lee has been named Me-
teorologist in Charge at the *WSFO
in Louisvil le, *Ky. He succeeds
John *R. Burke, who retired
Dr. *W. Eugene *^Rench has been
named Meteorologist in Charge of

the new Environmental Studies
Service Center at *Stoneville, Miss.
Robert *C. Clark, Jr., presented a
paper at the recent 1975 Confer-
ence on Prevention and Control of
Oil Pollution in San Francisco,
Calif.
^Ma^deline *Randell ̂ is the Environ-
mental Research Laboratories'
first participant in the Cooperative
Education Program.

Kent *H. Hughes has joined the
Environmental Data Service as
Special Assistant for Marine Sci-
ences. He succeeds Richard *M.
Morse who has accepted a two-
year *assigment with the United Na-
tions in ̂ Nairobi, Africa.
Richard A. Foster, Chief of the
Program Division in the Office of
Programs and Budget, has been
selected to participate in the sec-
ond year of the Federal Executive
Development Program.
Frank *D. Taylor has been named
Official in Charge of the Las ^Ve-
gas, *Nev., Weather Service Office.
He succeeds Reid *B. Gardner,
who retired.
^Dr. John *W. *Townsend, Jr., Stuart
G. Bigler, *W. Clyde Conner, Wil-
liam *J. *Denney, Edwin *B. *Faw-
*cett, Dr. Neil *L. Frank, Dr. Ronald
*L. *LaVoie, and Dr. James *D. *Mc-
*Quigg have been elected as Fel-
lows of the American Meteorologi-
cal Society.
Cur^tis *J. Smith is the new Chief of
Substation Management at the Na-
tional Weather Service Eastern Re-
gion Headquarters in Garden City,
*N.Y. He succeeds *Dwight *Rigney,
who has retired.

*Capt. Robert *E. Williams has been
appointed Deputy Director of the
National Ocean Survey's Pacific
Marine Center in Seattle. Wash. He

succeeds *Capt. Gerald *L. Short,
who retired.
Dr. David *S. Crosby, a *parttime
mathematician with the Satellite
Experiment Laboratory of the Na-
tional ^Environmental Satell i te
Service, has been promoted to full
professor and has also been se-
lected as Chairman of the Depart-
ment of Mathematics, Statistics
and Computer Science of the
American University.
Dr. Edwin *Kessler and Dr. James
*D. *McQuigg have been elected
Fellows of the American Associa-
tion for the Advancement of Sci-
ence.
*Lt. *(j.g.) Donald *D. Winter and
Carl B. Feldscher presented pa-
pers at the 14th Annual Canadian
Hydrographie Conference in Hali-
fax, Nova Scotia.
Frederick *M. Cramer has been
named Meteorologist in Charge of
the *Apalachicola, Fla., office of the
National Weather Service. He suc-
ceeds Robert *L. Smith, who re-
tired.

John *G. ^Morris was selected as
the Outstanding Federal Employee
of the Year for 1975 at the 19th
Annual Employee of the Year
Awards Program sponsored by the
Honolulu-Pacific Federal Execu-
tive Board.
Roland A. Finch wrote a paper
selected by the *NMFS Publications
Policy Board as the best publica-
tion appearing in a 1973 e^dition o^f^
the Fishery Bulletin.
Jessie *Herrold was selected as
"Secretary of the Year" by *Ju-
*neau's *Potlatch Chapter of the Na-
tional Secretaries Association.
Harvey *R. *Bullis, Jr., was ap-
pointed Assistant International Co-
ordinator for ̂ fisheries at the recent

A *NO^A^A Unit Cit^ation recently was presente^d to the Horî zontal Branch *o/ the
National Geo^detic Su^rvey's In f̂ormation Center for its contributions to the
success *ol the updating *ot the U^.S. Ho^rizontal (dist^ance) Control Networ^k.

From left above are ̂ Mary *E. *^Yenca, ̂ Vale^rie N. Counc^il. *Erv/n H. Lange^:^
*R.Adm. Allen *L. Powell. Director of the ̂ National Ocean Survey. ̂ Roy ̂ A.
Anderson^: Harry ^Weber. Chie^f. Horizontal Branch: James *Drosda^k. Nancy *S.
*Munro: and Sharon *J. *Niemi. Not in the photo are Henry *B. Ames and
^Kenneth *E. Haw^kins.

Cooperative Investigations of the
Caribbean and Adjacent Regions
VII meeting in Mexico City.
Dr. Michael A. *Heeb has been
appointed Assistant Program Man-
ager for *NOAA's Marine Advisory
Service within the Office of Sea
Grant.

Louis *J. *Boezi was selected Chief
of the Instrument Engineering
Branch of the National Weather
Service Engineering Division.
*Lt. *Cdr. *Merritt N. Walter has
been named Commanding Office
of the *NOAA Ship *Townsend. *Lt.
*Cdr. *Abram *Y. *Bryson. Jr., is the
ship's Executive Officer.
Marcella Guerra, Karon *Gleason,
Nancy Walters and Lee Johnson
are *ERL's first candidates for a
work-study program to provide ad-
ditional employment opportunities
to staff members as part of *ERL's
equal employment opportunity
and affirmative action efforts.
Frank *Makosky has been selected
to head the National Weather
Service Forecast Office at Little
Rock, Ark.

*Lt. *Cdrs. Lowell *J. *Genzlinger,
Charles N. *Whitaker, Bernard N.
Mandelkern, and *Melvyn *C. *Grun-
*thal attended the recent Canadian
Forces Ground School on the Ca-
nadian-built *DeHavilland Buffalo
Aircraft.

*Lt. *Cdr. John O. Rolland is the
new Chief of the Atlantic Hydro-
graphic Party.
Donald *H. Pack has been ap-
pointed Chairman of the American
Meteorological Society Committee
on Meteorological Aspects of Air
Pollution.

*Cdr. *Sigmund *R. *Petersen has
been appointed Commanding Of-
fice of the *NOAA Ship Miller Free-
man.

Dr. Douglas *R. Greene has been
appointed to a three-year term on
the American Meteorological Soci-
ety Committee on Radar Meteorol-
ogy
William *T. Hodge has been named
the new U.S. Data Manager for the
International Field Year for the
Great Lakes.
John *M. *Amstadt and Nicholas *F.
*Sampogna were elected to the
Board of Directors of the Com-
merce Federal Credit Union.
John Robinson has been ap-
pointed Meteorologist in Charge at
the ^National Weather Service Of-
fice in Cincinnati, Ohio.
Howard Booker designed a cir-
cuit, etched it, put the parts to-
gether and produced a digital fa-
thometer calibrator to check sur-
vey fathometer and depth recorder
data validity.



*noaa/update
Possible Deep Sea Mining
Site in Pacific is Studied
An intensi^ve study of the first Pa-
cific Ocean site to be identified for
commercial deep sea mining has
been completed by *NOAA scien-
tists.

The *NOAA study was part of a
major Department of Commerce
effort to assess the *pre-mining en-
vironment of selected areas and
evolve some predictions about the
environmental effects of deep
ocean mining. The *15,000-square-
*mile *(40,000-square-kilometer) re-
search site, at latitude 15 degrees
north, longitude 126 degrees
west,—identified by U.S. marine
mining interests as a desirable
mining site—is part of a man-
ganese nodule zone that covers a
broad band of the Pacific Ocean
floor.

A team of scientists aboard the
*NOAA research vessel *Oceanogra-
*pher departed from Seattle in mid-

April for a site about halfway be-
tween Hawaii and Central America.
The first phase in the Deep Ocean
Mining Environmental Study
(DOMES) was a series of baseline
studies to determine the *pre-min-
*ing cond^ition of possible mining
sites. This expedition is the sec-
ond DOMES baseline study.

The DOMES project was super-
vised by the Marine Ecosystems
Analysis Program Office, part of
the Environmental Research Labo-
ratories.

Led by Barrett *Erickson of *ERL's
Pacific Marine Environmental Lab-
oratory, a dozen scientists from
*NOAA, Columbia University's *La-
*mont-Doherty Geological Observa-
tory, the City University of New
Y o r k , and the Interior Depart-
ment's Geological Survey sub-
jected the area to 26 days of geo-
logical, chemical, physical, and bi-
ological scrutiny.

Maine A^war^ded G r̂ant
*NOAA has awarded a second
grant, totaling $328,870, to help
Maine continue development of a
program for managing its coastal
zone. Under terms of the Coastal
Zone Management Act of 1972,
Maine will provide an additional
$164,435 in state matching funds.

The first grant from *^NOAA to-
taled $230,000 and was made in
March 1974.

The management program
Maine is developing will attempt to
reconcile increasing and conflict-
ing uses of the shoreline for oil

refineries, airports, beaches and
beach homes, highways, harbors,
power plants, wildlife refuges, and
commercial service establish-
ments.

Governor James *B. *Longley has
designated the State Planning Of-
fice to administer the grant, ac-
cording to a proposal submitted to
the Office of Coastal Zone Man-
agement. The State Planning Of-
fice will allocate a portion of the
grant to several other state agen-
cies for assistance in carrying out
the second-year work program.

*Townsend ̂ El^ecte^d To ^Academ^y
Dr. John *W. *Townsend, Jr.,
*NOAA's Associate Administrator,
has been elected a member of the
National Academy of Engineering.
He was honored for his leadership
in developing sounding rockets
and earth environment satellites
and advanced technology environ-
mental studies.

Election to the Academy is the
highest professional distinction
that can be conferred on an Amer-
ican engineer and honors those
who have made important contri-
butions to engineering theory and
practice or who have demon-
strated unusual accomplishments
in the pioneering of new and de-
veloping fields of technology.

Others in the Commerce Depart-
ment selected for membership in
the Academy this year are Dr.
Betsy *Ancker-Johnson, Assistant
Secretary for Science and Tech-

nology, and Dr. F. Karl Willen-
brock, Director of the National Bu-
reau of Standards Institute for Ap-
plied Technology.

TIROS 1 Weather Satellite
in Operation for 15th Year

*NOAA recently commemorated fif-
teen years of weather satellite data
and its application to the forecast-
ing and warning of destructive
storms.

"From a small beginning 15
years ago," said David *S. Johnson,
Director of the National Environ-
mental Satellite Service, "the Na-
tion has developed a *sophicated
and effective operational weather
satellite system based upon the
accomplishments of the world's
first polar-orbiting weather satel-
lite, TIROS 1, launched by NASA
from Cape Canaveral on April 1,
1960."

Results from TIROS 1 led to the
decision by the U.S. government
to create the national operational
weather satellite system which
permits the detection and continu-
ous surveillance of every disturb-
ance.

Although *NOAA still flies satel-
lites based upon *TIROS-type capa-
bility, ̂ Mr. Johnson said, "we have
substantially modified and in-
creased the polar orbiting technol-
ogy to provide on a continuous
basis meteorological data to lo-
cate storms, especially tropical
storms and such phenomena as
thunderstorms, frontal systems,
fog, ice and snow."

Major storms detected by the

satellite system include:
Tropical Storm JENNIFER,

which was far out in the Pacific on
October 11, 1969, but curved dur-
ing the night, accelerated rapidly
toward Mexico, and struck the city
of *Mazatlan the next afternoon.
Her changes in course and speed
were detected in the morning sat-
ellite picture in time to warn *Maza-
*tlan of the impending disaster.

Other major Eastern Pacific hur-
ricanes in which satellite pictures
played the crucial role in enabling
weather forecasters to issue
timely, accurate warnings were
PAULINE (Sonora, Oct. 1968); NA^-^
OMI *(Mazatlan, Sept. 1968);
HELGA *(Baja California, Sept.
1966); and *BERNICE (Los Angeles,
July 1969).

Forecasters in Boston on No-
vember 5, 1969, used the morning
satellite picture to brief a search
and rescue party heading for a
tanker breaking up in the Atlantic.
Weather and clouds caused by a
developing storm system were
clearly displayed in the picture.
The party was able to avoid areas
of squalls and high seas *enroute,
thus saving valuable time in ac-
complishing the rescue. Hurricane
*FIFI (Sept. 14-21, 1974), the se^ver-
est hurricane of record to affect
Honduras, had day-and-night con-
tinuous coverage by satellite.

TUNA PRODUCERS E^NTER PROGRAM
The ^Van Camp Seafood Company
and *Westgate-California Foods,
Inc., are the first large producers
of canned tuna to enter the Com-
merce Department's voluntary in-
spection program, which is admin-
istered by the National Marine
Fisheries Ser^vice.

Under the terms of the contract,
an *N^MFS inspector will be in each
processing plant, statistically sam-
pling the tuna as it is processed, to
be sure that it is wholesome,

clean, and meets the Departmen^t's
high quality standards.

As a *reult of entering the pro-
gram, ̂ Van Camp and Westgate will
be permitted to place the Depart-
ment's "Packed Under Federal In-
spection" *(PUFI) mark on their
canned tuna.

Van Camp, a subsidiary of Ral-
ston Purina, produces "Chicken of
the Sea" tuna, and Westgate pro-
duces "Breast *O'Chicken" tuna
and "Carnation" tuna.

*NOAA ^Magazine July 1975 ^Ч
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ALASKA OIL IMPACT
STUDY IS EXPANDED
A Fe^deral effort to assess the envi-
ronmental risks of developing the
offshore petroleum potential of the
northeastern Gulf of Alaska is ex-
panding to co^ver fi^ve other key
areas of the northern state's
share—about 60 percent—of the
nation's total continental shelf
area.

The multimillion-dollar program,
conducted by *NOAA under the
auspices of the Interior Depart-
ment's Bureau of Land ̂ Manage-
ment, will examine the life forms
and physical environment of these
additional areas, selected for their
petroleum potential:

—Two areas along the north-
west rim of the Gulf of Alaska, one
centered off *Kodiak Island, the
other running *southwestward
along the Aleutian Shelf to the
*Shumagin Islands; the present en-
vironmental study will continue in
the northeast Gulf of Alaska.

—Two in the broad, shallow
shelf area of the Bering Sea: one
in St. George Basin, a prominent
declivity north of the Aleut ian
chain: and one in Bristol Bay
Basin, between the Alaskan
"mainland" and the *Alsaka penin-
sula, which becomes the Aleutian
chain.

—One in the Beaufort Sea, r^un-
ning eastward from Barrow to
Alaska's boundar^y with Canada.

The proposed four-to-five year
program, which will be managed
by the Environmental Research
*Laobratories in Boulder, Colo., will
seek to provide a basis for predict-
ing the primary environmental im-
pact of petroleum development *.

Over the first two years of the
program, investigators will inten-
sively study Alaskan marine eco-
systems.

The marine food web from birds
and mammals to *planktonic life
forms and marine microbes will be
counted, and their pathologies
determined. Scientists will attempt
to define the peculiar adaptations
of these life forms to their north-

*ern environment, and their sus-
ceptibilities to contaminants. Ef-
forts will also be made to deter-
mine the role played by regional
life forms in transporting, storing,
and breaking down some hydro-
carbon and trace-metal contami-
nants.

Winds^, Turbulence Measured
Over Colorado^'s Rockies

Using fence posts, cables, clothes-
line, and a computer, scientists
from the Environmental Research
Laboratories have transformed two
acres of a steep-sided narrow Col-
orado valley into a rare type of
radar.

They are using the new system—
the only one of its kind in the
United States—to obtain the first
ground-based, all-weather *meas-

U .̂S .̂ P^ropo^ses Seal
Management Change
The United State Delegation to the
recent Conference on North Pa-
cif ic Fur Seals in Washington,
*D.C., proposed that a different
management concept be intro-
duced in a permanent Convention
on the Conservation of North Pa-
cific ̂ Fur Seals.

The concept of "optimum sus-
tainable population," which is in-
cluded as a mana^gement objective
in the Marine Mammal Protection
Act of 1972, would require consid-
eration of the esthetic and recrea-
tional value of the fur seals and

the necessity of maintaining the
health and stability of the marine
ecosystem as well as maintaining
the number of seals needed to
permit maximum productivity.

A draft environmental impact
statement outlining the "optimum
sustainable population" concept
and how it would affect fur seal
management received favorable
comment from private citizens and
representatives of States, environ-
mental protection groups, and
conservationists who have re-
viewed it.

*urements of the tricky winds and
turbulence over the Rocky Moun-
tains east of the continental divide.

The VH^P (very high frequency)
radar was constructed, by John *L.
Green and his colleagues in *ERL's
*Aeronomy Laboratory, near the old
mining town of Sunset, Colo.,
about 10 miles (16 kilometers)
west of Boulder and 7,500 feet
(2,300 meters) above sea level.

The *Doppler capability of the
versatile radar permits it to track
both horizontal and vertical winds,
and "see" turbulence in clear air.
*Doppler radars sense the change
in frequency—the *"Doppler
shift"—caused by a target's move-
ment toward or away from the ra-
dar.

Its unique all-weather capability
derives from the radar's unusually
long wavelength—24 feet (7.4 me-
ters)—which permits echoes to be
obtained from the air itself. Con-
ventional weather radars have
wavelengths of about four inches
(10 centimeters).

Thus far, the scientists, using
limited power and antenna size,
have measured winds to altitudes
of about 60 miles (100 kilometers)
with the radar.

*Suny/Cornell
Named Sea
Grant College
Secretary of Commerce Rogers
C.B. ^Morton has announced selec-
tion of the State Uni^versity of New
York *(SUNY) and Cornell Univer-
sity as a Sea Grant College.

"The joint *SUNY/Cornell Sea
Grant Program, now in its fourth
year, has been from the beginning
an unusual and outstanding co-
equal partnership between one
public and one private university,"
Secretary Morton said. "To-
gether," he pointed out, "they
have mounted very strong pro-
grams of applied research, educa-
tion and training, and advisory
services in marine affairs—pro-
grams that qualify them for the
honor of Sea Grant College sta-
tus."

In recognition of the excellence
of a university's mar^ine programs,
the Secretary of Commerce may
honor it with Sea Grant College
status.

"The *SUNY/Cornell Sea Grant
College is unique in that its proj-
ects are carried out at 15 diverse
institutions," Mr. Wallace noted.
"It is a leader in the development
of multiple-campus programs and
demonstrated that such an ar-
rangement is not only possible but
beneficial, bringing a wide array of
talents to bear in solving important
problems and allowing many cam-
puses, both public and private, to
work effectively with local constit-
uencies."

*SUNY/Cornell Sea Grant re-
search programs have three prin-
cipal objectives, to develop aware-
ness of the coastal zone and the
need for planning its use; to assist
the State in using and managing
coastal resources^; and to aid in-
dustry in making more effective
use of marine resources.

CHART SERIES
IS EXTENDED
With the cooperation of the De-
fense Mapping Agency Aerospace
Center, *NOAA is extending the
U.S. civil version of the World Aer-
onautical Chart series to cover
Latin American and Caribbean
areas.

The *WAC is an international
chart format established by the In-
ternational Civil Aviation Organiza-
tion which the United States has
revised to conform to domestic re-
quirements. A U.S. military version
of the *WACs has been issued until
now for the Latin American and
Caribbean areas.
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Satellite Sensors Tested *^N^M^FS *s t̂̂ u^dy

Sees Squid AsA team of scientists from *NOAA
and the National Aeronautics and
Space Administration, aboard one
of *NOAA's heavily instrumented
research aircraft in the air o^ver the
Atlantic, tested new laser and mi-
crowave devices designed to
measure ocean waves from space.

The clear weather and high, sea-
ward-blowing winds behind win^ter
storms spinning into the Atlantic
north of Cape *Hatteras create an
ideal natural laboratory for their
tests.

Staging out of NASA's *Langley
Research Center, the *C^-130 air-
craft and the scientific team trailed
the parade of winter storms out to
sea, flying patterns at levels from
300 to 20,000 feet testing how
clearly new remote-sensing de-
vices "see" wave motion at the sea
surface.

The project provided data
needed to develop and refine pro-
posed air-borne and satellite sen-
sors, including those scheduled to
fly aboard *SEASAT, the first satel-
lite dedicated to observing the
ocean from space planned for
launch late in the decade.

Project leader Duncan Ross, an
*oceanographer with the Environ-
mental Research Laboratories' At-
lantic Océanographie and Meteor-
ological Laboratories in Miami,
Fla., explains, "even under condi-
tions of constant wind, the return
energies we receive from the
ocean surface can be altered by
other factors. For example, what
we interpret as ocean-wave slope
and height is highly dependent on
how long a time local wind condi-
tions have persisted, and over
what distance the wind is blowing.
These returns are even affected by
how stable the atmosphere is at a
given time and location.

"Thus, if we want to predict how
the surface will 'look' to our sen-

Il II*gulfstream
Published
*"gulfstream" is the new National
Weather Service title for "The Gulf
Stream ^Monthly Summary," for-
merly published by the Naval
Océanographie Office. The publi-
cation includes Gulf Stream posi-
tion at the beginning and end of
each month, historical mean posi-
tion of the stream, monthly mean
Sea Surface Temperature *(SST),
*SST anomalies, and selected bath-
ythermograph traces. Each month
a special article is included on
research or interesting data on the
Gulf Stream.

^Robert ^Бе^л/es *ofAOML ad^ju^sts ^down^-^
pointing lase^r in *^NOAA 's *C-130. ^with
ca^rgo ^door open a^nd *"^RADSCAT"
antenn^a deployed, sc^anning oc^e^an
surface ̂ by remote ^sensing.

sors, we need to know what varia-
tions to expect from various com-
binations of wind speed and dura-
tion, and the distance over the
water or fetch.

"The conditions behind a winter
cold front off the Atlantic coast
give us a near-perfect environment
for this kind of experiment. We
have constant winds in the 25 to
35 knot range, blowing offshore.
This gives us the ability to monitor
varying returns as fetch increases
in the seaward direction."

Econom^y Aid
A recent economic study con-
ducted by the National Marine
Fisheries Service indicates that a
viable squid fishery off the New
England coast could add over
$600,000 a year to the economy of
the region.

The study was conducted for the
New England Fisheries Develop-
ment Program, a government-in-
dustry cooperative effort aime^d at
developing a market for species of
marine life found in the area which
are underused by Americans.

Approximately ^70 million
pounds of squid were taken from
the waters off the coast of t^he
northeast United States by foreign
and American vessels in 1973. Of
the United States quota of approx-
imately 12 million pounds in the
area, only about three and one-
half million pounds were har-
vested that year.

The majority of squid landed by
U.S. fishermen in the area is
caught incidentally while trawling
for cod, flounders, haddock, and
other fish, and is used for food
and bait.

During four trips to test the fea-
sibility of a directed squid fishery,
a charter boat making 218 tows
caught over 169,000 pounds of
squid and over 14,000 pounds of
*finfish for a total value of almost
$30,000.

The study provides evidence
that the quota, if taken, could sup-
plement the earnings of about 30
vessels in a seasonal squid fishery.

Hamburger-Textured Fish
^May Be Available Soon
Fish as easy and convenient to use
as hamburger may soon be availa-
ble to the *homemaker, according
to the National Marine Fisheries
Service.

Experiments at the *NMFS Utili-
zation Research Center at
Gloucester, Mass., show that
minced fish with the same texture
as hamburger can be produced. It
has the same nutritional value as
beef, is lower in fat content and
cheaper to produce, since it can
be made from a variety of fish
species not now being used to the
fullest extent.

Project Director Joe Mendel-
sohn said that minced fish in one
pound frozen blocks is a highly
acceptable market form and has

commercial potential for both re-
tail and institutional trades.

In the early *1970's a new tech-
nology was begun with the intro-
duction to the fishing industry of a
meat-bone separator machine
which removes the bones, skin,
and scales from headed, eviscer-
ated fish, produces fish flesh re-
sembling hamburger, and is more
economical than other methods
because it makes the maximum
amount of edible flesh available
from each fish.

As a result of this technology
and a shortage of whole fillets for
conventional frozen blocks, fish
processors began using minced
fish to produce *13^'/2-to *181/^2-
*pound blocks from which to make
fish sticks and portions.

Key Largo
^Nominated
Sanctuary
The largest living coral reef in con-
tinental United States coastal
waters—a major tourist attraction
and a valuable scientif ic re-
source—may become the first ma-
rine sanctuary of its kind in the
^Nation.

The Office of Coastal Zone Man-
agement has received a nomina-
tion to designate as a sanctuary an
approximately *100-square-mile
area off Key Largo. Fla.

The area, up to five miles wide
and about 21 miles in length, is
adjacent to the John Pennekamp
Coral Reef State Park and overlaps
the Key Largo Coral Reef Preserve.
Its nomination as a marine sanctu-
ary, submitted by the Florida De-
partment of Natural Resources, is
a move to preserve the reef's eco-
system, parts of which are cur-
rently without protection.

Earlier this year the site of the
wreckage of the Civil War gunboat
*USS Monitor, off Cape ̂ Natteras,
*N.C., was designated as the coun-
try's first marine sanctuary, ^for its
historic value. The coral reefs
would be designated for their
value as a natural resource.

Within the area, which is sea-
ward of John Pennekamp Coral
Reef State Park, is a wide variety
of plant and animal life, featuring
coral but ranging from plankton to
giant *jewfish and predatory shark.
Of great importance is the fact that
the reef is still "alive," the coral
continuing to grow and develop.
Coral reefs recently have come un-
der considerable stress from a va-
riety of man's activities.

Under proposed terms of the
nomination, removal or destruc-
tion of natural resources and ma-
rine life other than fish would be
prohibited, as would dredging, fill-
ing, or polluting.

Fishing, skin diving and boating
would be permitted under limited
conditions, and the proposed
sanctuary could be temporarily
closed to public use to allow re-
covery from overuse and to permit
scientific research.

Dr. Robert *R. *Kifer, Marine
Sanctuary Coordinator for *OCZ^M,
said the nomination proposes that
the sanctuary be administered by
the Florida Department of Natural
Resources. Division of Recreation
and Parks. This agency would be
joined by the state's Division of
^Marine Resources and the U.S.
Coast Guard in enforcement.
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RAINFALL DATA *NOAA Purchases
IS AUTOMATED Orion Aircraft
The National Weather Service's
Of f ice of Hydrology has an-
nounced that one por^tion of a new
program for automatically obtain-
ing data on rainfall and river levels
has been used operationally for
the first time. The program em-
ploys automatic recording instru-
ments and minicomputers to inter-
rogate them.

The program is to be e^xpanded
in coming months into a nation-
wide network. Information on river
levels and precipitation amounts
will be obtained with much greater
speed and reliability than by pres-
ent means, which involve a large
number of human observers. The
result will be faster issuances of
river forecasts and flood warnings.

The observing network is called
*tha Automatic Hydrologie Observ-
ing System *(AHOS); the minicom-
puter interrogation network is
called Automatic Data Acquisition
System (ADAS).

The recent operational test was
conducted when heavy rains over
the basins of the Potomac and
*Shenandoah Rivers in West Vir-
ginia, Virginia and Maryland
caused sharp rises in both rivers
on ^March 21 and 22, and provided
an opportunity to test *AHOS and
ADAS for the first time together.

Automatic interrogation of a sta-
tion in the flood area was initiated
on ^March 21, using a minicompu-
ter at NWS Headquarters in Silver
Spring, Md., and continued at reg-
ular intervals through March 25,
when the rivers subsided. Results
were described as excellent by Dr.
Robert A. Clark, ^NWS Associate
Director for Hydrology.

By the end of *tnis summer, the
NWS anticipates that automatic in-
terrogation of more than 200
*AHOS sites throughout the United
States will be possible by ADAS
minicomputers at Albany, *N.Y.;
Dayton, Ohio; Athens, *Ga.; *Ste-
*phenville, Tex.; Omaha, Neb.; Tuc-
son, Ariz.; and *Medford, *Oreg. The
*AHOS network to be interrogated
by ADAS will eventually grow to
about 2,500 sites. An additional
2,500 *AHOS installations in more
remote areas will be interrogated
by *NOAA's system of Geostation-
ary Operational Environmental
Satellites (GOES), now coming
into use.

These 5,000 observing stations
will include those operated by the
NWS, the U.S. *Geogogical Survey,
the Army Corps of Engineers, and
other Federal, state, and local co-
operating agencies.

Unified Measurement System
Established For Continent
Nine nations—Canada, Costa Rica,
Denmark (Greenland), *EÌ Salvador,
Guatemala, Mexico, Nicaragua,
Panama, and the United States—
have combined in a program
which will modernize the geodetic
networks that provide the basis for
all accurate distance (horizontal)
surveying on the North American
continent.

In the United States, the Na-
tional Geodetic Survey is spear-
heading the program, which is ex-
pected to result in a modern uni-
fied system of precise measure-
ments of the entire continent that
will provide an improved base for
topographic mapping, naviga-

tional charting and *largescale en-
gineering projects.

*Cdr. John D. Bossler, project
manager for the U.S. operation,
said modernization of the horizon-
tal network in the 48 conterminous
states and Alaska is expected to
be completed by 1983. The task,
last performed almost a half cen-
tury ago, may cost $16 million. It
has been estimated, however, that
improved accuracy and expansion
of the network will reduce survey
costs in new construction alone in
the United States by 25 to 50 per-
cent at an annual estimated bene-
fit of *$20-$40 million.

*"NOAA Forty-two," the first of two
new *WP-3D Orion aircraft pur-
chased by *NOAA, was delivered to
Dr. *Wilmot N. Hess, Director of the
Environmental Research Labora-
tories in Boulder, Colo., at the
Lockheed-California Company's
Burbank plant. The $7 mill ion

AG FORECAST
PROGRAM GROWS
The National Weather Service has
expanded its agricultural weather
forecast program ^for the states of
Tennessee, Mississippi, and Loui-
siana to cover all portions of the
states. Previously the program
centered on only the large agric^ul-
tural producing areas of the states.

The forecast will be modeled
after those in Arkansas, where
statewide agricultural forecasts
have been issued for some time,
and will include such *spceific agri-
cultural *elemnets as drying condi-
tions, dew points, vegetative wet-
ness, and duration of sunshine.

This added service wil l help
users, *expecially those outside the
intensive agricultural areas make
better operational decisions. Ac-
cording to John A. *Riley, Jr., Chief
of the NWS Southern Region Me-
teorological Services Division, it
has been estimated that agricul-
tural weather forecasts save farm
interests millions of dollars each
year. The increase in forecast serv-
ice areas will benefit many more
agricultural interests as well as the
consumer.

SU^NSHI^NE: LESS IN FALL^, MORE IN SPRING
There's a little less sunshine in
your life, according to a 23-year
study by Environmental Research
Laboratories meteorologists Dr.
James *K. Angeli and Julius *Kor-
*shover. They report that in the
contiguous 48 states between
1950 and 1972, there was an eight

percent decrease in the percent-
age of possible sunshine received
at the earth's surface during au-
tumn, and a three percent increase
during spring.

Between 1952 and 1964 there
was no significant variation in the
yearly average value of percentage

of possible sunshine, but between
1964 and 1970 there was a 1.3
percent decrease in sunshine, cor-
responding to a decrease in daily
sunshine duration of about 10
minutes in all regions of the con-
tiguous United States.

"flying laborato^ry" is being oper-
ated by *ERL's Research ̂ Facilities
Center in Miami, Fla.

It is the first new airplane ever
purchased by what is now *NOAA,
built to the special requirements of
its atmospheric and oceanic air-
borne research programs.

When instrumented in mid-1976,
the airplane will begin flying envi-
ronmental research missions, such
as severe storm studies, cumulus
cloud and hurricane modification
experiments, and investigations of
air-sea interaction, air quality, and
the relationship of weather pat-
terns to climatic change. *NOAA
project scientists expect the two
Orions to be the most advanced
research aircraft in the world.

HANDICAPPED VET
PROGRAM CREATED
*NOAA has launched a program to
train handicapped veterans in data
processing.

Using *NOAA funds and with the
cooperation of the Veterans Ad-
ministration and IBM, a six-month
pilot program has been star^ted at
the VA Hospital in Hampton, Va. If
the VA pilot program works, it
could be extended throughout the
VA system with its thousands of
handicapped veterans. The pilot
program will cost about $10,000.

*Capt. Leonard *S. Baker, Director
of the National Geodetic *Suvey,
which is financing the program ex-
plained that the *NGS is interested
because it has 25 million pieces of
data which must be processed into
a central data bank.

The *NGS is constantly gathering
data from its geodetic operations,
which involve maintenance of the
nation's distance and elevation
networks, and is now conducting a
program to update the distance
(horizontal) network in which
practically all nations in North
America are participating.

*^'
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Reduction Of Fish Waste NO A A, HUD AGREE ON
Sea Grant Project Aim *F^QR *со^д^$т
For every pound of shrimp that a
G^ulf Coast shrimp fisherman
catches in his trawl, he throws
bac^k about three to four pounds of
usable but unwanted fish that have
been caught unintentionally, Sea
Grant scientists at Texas *A^&^M Uni-
versity have found.

Accordin^g to *Vito *J. *Blomo and
John P. Nichols, leaders of an in-
vestigation supported by *NOAA's
Sea Grant Program, the so-called
incidental catch comprises a vari-
ety of species ranging from *por-
*gies, which could have ended up
on someone's dinner table, to
menhaden, which could have been
processed into fish meal and fed
to chickens.

The researchers calculated that
shrimp fishermen discard between
52 and 368 million pounds of fish
per year in the Western Gulf
alone—an area that yields about
45 percent of the approximately
220 million pounds of shrimp
landed annually in the Gulf of
^Mexico.

Seeking ways to prevent contin-
ued waste of such large amounts
of valuable protein, the scientists
evaluated the possible markets for
the discarded trawl fish and esti-
mated the potential volumes that
could be marketed. They con-
cluded that the majority of the dis-

^ti

card^ed trawl fish could be used
only for processing into fish meal,
fish oil and solubles, and pet food.
However, they point out that, de-
pending on the particular species,
some of the incidental catch could
be suitable as more valuable sea-
food—fresh and frozen fillets, fish
sticks and portions, and whole
fresh fish. They found that two
major obstacles to be overcome if
the discards are to be put to profit-
able use are that neither a working
market structure nor economically
feasible system of using the shrim-
pers' incidental catch exist.

An agreement to help coastal
states coordinate their planning
and management activities as-
siste^d by *NOAA and the Depar^t-
ment of Housing and Urban Devel-
opment's Office of Community
Planning and Development has
been signed in Washington, *D.C.

The joint agreement for coordi-
nation was signed by Robert *W.
Knecht, NO A A'*s Assistant Admin-
istrator for Coastal Zone ^Manage-
ment, and David *O. ^Meeker, Jr.,

Chum Success May Create
^New Fishing Industry
Reviving the chum salmon fishery
may create a new, clean industry
for Oregon, says James *Lannan,
Sea Grant researcher and profes-
sor of fisheries and wildlife at Ore-
gon State University.

Once the basis for an active in-
dustry, the chum salmon fishery
was crippled by extensive exploi-
tation and spoiled spawning
grounds, according to Mr. *Lannan.

But a new hatchery design—de-
veloped with Sea Grant support—

Missing Link^" May Improve
Chances Of Finding Oil
A team of geologists exploring the
deep coral reefs off Belize (British
Honduras) in Central America has
discovered a "missing link" in the
ancestry of a group of rock^-build^-^
ing marine plants.

In their research, supported by
the National Science Foundation's
geology program and *NOAA's
Manned Undersea Science and
Technology Program, Robert N.
Ginsburg, professor of marine ge^-^
ology and geophysics at the Uni-
versity of Miami's Rosenstiel
School of Marine and Atmospheric
Science, and Noel P. James, for-
merly of the University of Miami
and currently associate professor
of geology at Memorial University,
Newfo^undland, used a research
submersible *(minisub) to collect
specimens from the precipitous
ocean-facing reef wall to depths of
800 feet.

The modern marine plants or al-
gae, calcareous crusts that look
like giant potato chips, are re-

*markably like fossil for^ms found in
limestone 200-300 million years
old in Western Texas, Kansas, New
Mexico and in North Africa and the
Soviet Union.

The fossil algae are major com-
ponents of the limestones, and
previo^usly were thought to be ex-
tinct. Buried in lime sand and mud
that hardened by sea water into
marble-like limestone, the fossils
form porous rock rese^rvoirs that
are frequently oil-bearing.

Dr. John *L. *Wray, research asso-
ciate in Marathon Oil Company's
Denver Research Center and ad-
junct professor of geology at the
Colorado School of Mines, a lead-
ing authority on fossil algae who
established the *similarlity in form
and internal structure between the
living and fossil algae, feels the
find "opens new ideas of the an-
cestry of these important rock-
building plants, and gives us pre-
cise information on their environ-
ments."

may change all that. Chum runs in
Whiskey Creek ne^ar *Tillamook,
*Oreg., increased from about 400 to
1969 to 3,000 in 1974. The seven-
fold increase, due primarily to the
new hatchery system, has led to
predictions of a *multimillion dollar
chum salmon industry.

More than three million chum
salmon have been hatched in
gravel incubators and released
into Whiskey Creek. This research
is supported jointly by the *OSU
Sea Grant College Program and
the Oregon Agricultural Experi-
ment Station.

If fish production continues at
the same rate that it has at the
*Netarts pilot hatchery, private
chum hatcheries in Oregon can
expect returns of two to three mil-
lion pounds of fish annually by
1980.

*HUD's Assistant Secretary for
Community Planning and Develop-
ment. The agreement is expected
to help make state planning and
management more effective and
loss costly for coastal areas.

Both agencies are involved in
assisting states develop compre-
hensive planning programs. *OCZM
is concerned specifically with
helping states create programs for
managing the lands and waters in
their coastal ^zones. HUD, with its
recently added mandatory land
use element, provides financial as-
sistance to comprehensive plan-
ning at the state, regional and lo-
cal levels of government.

A key element of the agreement,
which is expected to simplify state
efforts, is *HUD's willingness to ac-
cept approved coastal zone man-
agement programs as meeting the
minimum land use planning re-
quirements necessary for states to
remain eligible in *HUD's 701 pro-
gram.

In effect, coastal zone manage-
ment programs approved by the
Secretary of Commerce would
constitute accepted portions of
HUD land use elements for the
geographic areas concerned.

The two agencies also agreed
that both HUD and *OCZ^M will par-
ticipate in reviewing state coastal
zone management and 701 pro-
gram applications; that the staffs
of both agencies will work towards
establishing procedur^es to facili-
tate development of both pro-
grams; and to explore the possibil-
ity of joint funding of pilot projects
within coastal states.

FISH FREEZING PLA^NT PARTICIPATES
IN DOC INSPECTION PROGRAM
The *Bellingham Cold Storage Co.,
*Bellingham, Wash., has signed an
agreement to participate in the
*Deartment of Commerce's Sanita-
tion Inspection Fish Establishment
*(SIFE) program.

The Company, which is partici-
pating through the National Ma-
rine Fisheries Service, is one of
the largest freezing and process-
ing facilities in the United States
and is the largest cold storage
plant using the sanitary inspection
service offered by the Department.

As a qualified *SIFE plant, the
company will be listed in the "Ap-
proved List, Sanitarily Inspected
Fish Establishments," a quarterly
publication distributed to seafood

purchasers listing plants that have
been sanitarily inspected, ap-
proved, and certified by the *USDC.

More importantly, since *Bel-
*lingham is a *SIFE plant, all compa-
nies having products custom proc-
essed and packed by *Bellingham
are eligible fo^r contract product
inspection. Companies whose
product has been certified as
meeting the requirements of in-
spected products will be allowed
to display the Federal inspection
marks on their products. This as-
sure the consumer that the prod-
uct complies with requirements of
*wholesomeness, cleanliness, sani-
tation, true weight, and good qual-
ity.
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GATE
To World Weather
For its newest film, *NOAA went to
Dakar, Senegal, to document the
*GARP Atlantic Tropical Experiment,
largest international scientific
experiment ever ^undertaken. The
result was a vivid record of the 70-
*nation effort designed to shed new
light on world weather processes.
GATE To World Weather is available^,^
free, on loan at *NOAA's ̂ Motion
Picture Service, 12231 *Wilkins Ave.,
*Rockville, *Md. 20852.
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