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This month, we welcome Dr. John V. Byrne,
Vice-Président for Research and Graduate Studies at
Oregon State University, as *NOAA's new
Administrator.

Dr. Byrne has had a distinguished career, not only in
marine science but in broader areas of education and
research. He is no stranger to Washin^gton, having
served the Departments of Agriculture, Interior, and
State^, the National Academy of Sciences, and *NOAA
itself in a variety of functions. His honors as a scientist
and educator are far too numerous to list.

If I may add a personal note, Dr. Byrne comes to us
with the strong belief that *NOAA's greatest ass^et is its
people. His visits with *NOAA employees over the past
several months have added to his already substantial
number of *NOAA ac^quaintances, and reinforced his
impression that the men and women of *NOAA are
among the most competent and dedicated in the
Government. One of Dr. Byrne's early priorities is to
meet as many of the *NOAA family, at all levels, as soon
after coming aboard as possible.

Dr. Byrne comes to *NOAA with the conviction that
the wise use of the oceans and atmosphere is vital to
our success as a Nation, and that if we are to use these
resources wisely, we must first understand the process^es
^that control them. This understanding, he has stated, is
basic to the formation of coherent national policies
which will simultaneously protect our environment an^d^
strengthe^n our economy.

Dr. Byrne intends to f i l l out *NOAA's management
team as ̂ quickly as pos^sible, and then to move forward
vigorously with the tasks at hand. In that mission, 1
know he will have the support which comes from the
best we call can offer, and that *NOAA will continue to
serve the Nation well.

^Welcome aboard, Dr. Byrne.

A Message From
The Deputy
Administrator

JAMES P. ^WALSH
Deputy Administrator

*^NOAA Ma^g^a^zin^e Summ^er. 1^9^81
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The
Hurricane
Months

he ^great *pinwheeling masses of clouds spinnin^g^
in from the Atlantic, Caribbean^, or G^ulf of Mexico
are now f a m i l i a r features of the hemisp^heric

^••I weather pictures from environmental satellites.
You don't need to be a satellite meteorologist to i d e n t i f y
the hurr icane wi th its great cloud arms circling counter-
clo^ckwise around its calm eye.

From the satellite's vantage point of perhaps 23,000
miles out in space they have a certain natural beauty—
white spirals aga ins t the dark ocean moving in a stately
f a s h i o n across the water.

But the beauty of the storm from 36,000 kilometers
becomes nightmarish ugliness at ground level.

Black clouds blot out the sun and bring torrential
rains—so heavy at times witne^sses report it 's hard to f ind
air to breathe. City drainage systems cannot handle the
deluge and in the countryside f lash floods gouge out new
stream channels . If a house is in the way, so much the worse.

The hurricane winds—roaring wi th deafening force hour
af ter hour u n t i l the mind is numb with the awful
s^ound—carry a deadly cargo of debris...tin cans, lawn
furniture^, tree limbs, awnings, anything not tied down.
And if this wind weren't bad enough, tornadoes often dip
down from the black hurricane clouds, bringing death and
destruction where their whi r l ing funnel tips touch.

And then comes the storm surge, the great mound of
*seawater pushed ashore by the hurricane's winds. The
surge combines w i t h the normal ocean tide to increase the
mean water level 15 feet or more. Topped by pounding
waves, the storm surge is the hurricane'^s worst ki l ler,
c l a i m i n g nine of its every ten victims.

The potential death and destruction from hurricanes
gr^ows each year. Here's how *NOAA experts described the
threat at the beginning of the hurr icane season this June.

"The nation is in the most vulnerable position in history
sh^ould a major hurr icane strike this year.

Mushrooming coastal populations, public inexperience
and apathy, and l imi ted evacuation routes could combine to
create a major catastrophe.

"Under today's conditions, a far smaller storm than the
hurricane t h a t ki l led 6,000 persons in *Galveston in 1900
could br ing a far more tragic disaster.

"Al though it is impossible to predict that a recent
downturn in the a n n u a l occurrence of hurricanes wil l be
reversed, neither is there reason to believe the United
States w i l l be spared.

"The absence of ki l ler hurricanes in the past several
years has bred a dangerous degree of apathy, and studies
have shown a marked reluctance by people in the path of a
storm to leave in adequate time.

Despite s tead i ly- improv ing forecast ^and warning perfor-
m^ances by the Nat ional Weather Service, and total
cooperation by the media in i n f o r m i n g the public, the
12-hour period between warning and l a n d f a l l w i l l not
guarantee safety. In numerous cases it re^quires 18 to 24
hours to mobili^ze and carry out an evacuation."

The message is clear.
Americans in hurricane-susceptible areas must plan for

their personal safety. They can't wait for the satel l i te
photos. They have to prepare immediately—before the
need becomes desperate.

Make no mistake, *NOAA said. These are dangerous
times for many American^s. These are the hurr icane
months. D
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^^^^^1 *ulf Coast residents too^k ^gre^at
*^^^^^m interest in preparedness ̂ during

*^^^^^k Allen's h^urr icane ̂ wat^ch period
*^^^Ш^^^Р in 1980. Store shelves were

emptied of flashli^ghts, batteries, portable
radios, candles, water ju^gs, foodstuffs, and
other s u r v i v a l items. C i v i l defense of f ic ia l s
were flooded wi th calls asking about shelter
loc^ations, evacuation routes, a^nd elevation of
residenc^es. ^By th^e t ime Al len moved ^inland,
over 280,000 persons had evacuated h i g h -
r i sk coastal areas.The Gulf Coast was ready
for th i s one.

Hurricanes, s torming across the At lant i^c ,
or in from the Gulf of Mexico or the Carib-
be^an Sea, have kille^d more than 1^3,000 per-
sons in the United States since 1900 More
than ^$12 b i l l ion in damages have been
caused by hurricanes and tropical storms
since the turn of the century.

But Allen spent most of its fury on water-
front pro^perty from whi^ch residents had
prudently moved for the storm's duration.

For the Federal Emergency Management
Agency, the implement^at ion of loc^al evacua-
tion plans—which *FEMA had helped t^o^
develop—was most sat is fy ing. But the

Agency s *|ob was not over when the wind
and water returned to normal.

Reducin^g the tremendous totals in l ives
lost and property damaged during a h u r r i -
cane is one of the objectives of *FEMA.
Created in 1979 by executive order, the
Agency is charged wi th preparing for, recov-
ering from, responding to, and mitigat^ing
the effects of domestic crises ranging from
n a t u r a l disasters to a potenti^al nuclear attack
to man-caused disasters. *FEMA suppl^e-
ments the e f for t s and resources a v a i l a b l e to
State and local governments and v o l u n t a r y
relief org^anizat ions by trigg^ering and co^ordi-
n a t i n g other Federal relief programs.

Under Presidential sign^ature, the Disas-
ter Relief Act of 1974 grants *FEMA the
a u t h o r i t y and capabi l i ty to provide maxi-
mum mobil i^zation of Feder^al relief assist-
ance by borrowing equipment, pers^onnel,
supplies, facilities, and other resources, with
or w i t h o u t re imbursement, to supplement
State and lo^cal disaster assistance e f for t s .
Costs of disaster assistance as a result of a
*Presidentially-decl^ared disaster ^or "emer-
gency are shared by Federal and non-
Federal res^ources on a 7^5-2^5 percent basis.

In Disaster^'s Domain
Paul *Girolami

F^e^d^er^ai ^Emer^gen^cy Man^age^ment A^g^en^cy

I^n t^i^m^e of nee^d a ^nu^mber of
Fe^deral^, ^st^at^e ^and lo^c^al a^gen-
cie^s pr^or^id^e di^sa^ster ^a^s^si^st^-^
ance su^c^h a^n t^h^e ^airli^ftin^g ^of
^m^ed^ic^al s^upp^li^e^s t^o a ^b^ur^n-
^cane ^st^ric^ken are^a. T^he c^oor-
d^inat^ion of disaster assista^nc^e^
reco^ver^y and miti^gation
^efforts is a primary ^concern
of *^F^EMA.

Cr^e^dit: ^N^ati^o^n^a^l ^Gu^ar^d A^s^so^ci^ati^o^n





The metho^ds *FEMA uses to hel^p lessen
the consequences of ^a h^urri^cane 's devastat-
in^g e^f^fects are many. One such tool is popula-
tion evacuation in those hi^gh-risk areas in or
near a hurricane's path. Under provisions in
the Disaster Relief Act, a Federal ^grant of
$2^50,000 was given to each State during the
one-year period of May 1974 to April 197^5^
for "the ^development of plans, programs,
and c^apabilities for disaster prepare^dness
and prevention.

Evacuation plans for a variety of disaster
situations ^were developed through this
grant. *FEMA ̂ continues to evaluate annual ly
these evacuation plans with each State's
emergency preparedness and disaster assist-
ance programs.

Eva^cuation often plays a vital role in sav-
ing lives when a hurricane moves inland. In
September 1979,49,000 persons ̂ were evacu-
ated from hurricane-threatened areas in four
states because of Hurricane Frederi^c Whe^n^
Hurricane Allen moved inland north of
Brownsville, Tex., in August, 1980, thou-
sands of residents in low lying cities—and
many up to 20 miles inland—evacuated their
homes in search of safer shelters fr^om the
storm's f u r y . Many evacuated on their own,
but most waited for ̂ action f rom lo^cal emer-
gency planners.

The public seemed quite willing to leave
the area well before being encouraged to do
so, due t^o Allen's tremendous power. Such
willingness may be related to the Gulf
Coast s ex^perience with another major hur-
ricane, Camille, ten years earlier.

Texas Governor Willi^am P. Clements, Jr.
joined *FEMA officials in praising ^the suc-
cessful implementation of local evacuation
efforts well before Allen hi t . "The evacua-
tions were critical in keepin^g the death toll
as low as it was, Clements said, noting th^at
Allen ^could have been w^orse ha^d it not been

for the excellent evacuation efforts and State
and local *pre-hurricane season programs.

After Allen moved inland, *FEMA and all
^Federal agencies involved were immediately
ready to ^help individuals , families, and busi-
nesses begin cleanup operations an^d return
to everyday l i fe . *FEMA's response programs
focus on two main areas: management and
coordinatio^n of the entire Federal response,
and direct or f inancial assistance thr^ough
*FEMA relief and recovery programs.

Direct disaster assistance provided by
*FEMA falls into two broad categories: public
assistance to state and local governments
and individual assis^tance to disaster victims
and their families. Public assistance includes
grants for emergency protectiv^e measures,
debris clearance, and the repair and restora-
tion of damaged public and certain private,
non-profit facili t ies.

Indiv idual ^assistance for disaster victims
includes temporary housing ( th rough
privately-owned housing uni ts available on
the market; government-owned or assisted
units; *FEMA-owned mobile homes; or grant
money for limited repairs), and indi^vidual
and fami ly grants to meet serious unmet
d i sas te r - re l a t ed needs or necessary
expenses.

From April 1, 1974 to September ^30,
1980, Federal assistance under the Disaster
Relief Act totalled $^3.2 billio^n, including
more than $849 million obligated during *FY
1980 for disasters in 1980 and previous
years.

In addition to its disaster response activi-
ties, *FEMA has initiated several programs
during the past year that provide better ser-
vice to the victims of major disasters and
emergencies while enhancing program e f f i -
ciency and economy of operations.

One program to help reduce future
hurricane-related loss of life and property

destruction is being conducted by *FEMA's
Federal Insurance Administrat ion ( F I A ) .
^Zoning changes, stricter building codes, and
enforced land-use regulations are some of
the techniques employed by FIA to mitigate
the impact of a hurric^ane's landfall . A major
part of zoning changes involves set-back"
building requirements. Any new *o^ceanfront
construction, including the rebuilding of des-
troyed property, must be set back a pres-
cribed distance from the shoreline. When
combined wi th regulations preserving
*oceanfront sand dunes and wetlands, this
policy will help mitigate the storm surge
high wave effects.

FIA also urges communities to apply for
coverage under the National Flood Insu-
rance Program, th^us encouraging them to
enact building codes, *floodplain manage-
ment guidelines, prevent over-populated
shorelines, and improve poorly-developed
evacuation routes.

*FEMA conducts *interagency training and
program coordination to Federal, State, and
local organizations to make all parties
knowledgeable of existing programs and
capabili t ies offered by various agencies in
providing disaster assista nee. Federal coordi-
nation of disaster assistance recovery and
mitigation efforts is a primary concern of
*FEMA.

Building codes, *interagency coordination,
and early hurricane warning and evacuation
help preserve lives and reduce property
damage when a hurricane strikes. But this is
not enough. The Federal Emergency Man-
agement Ag^ency and the National Oceanic
and Atmospheric Administration are pool-
ing their resources to inform the public of
the dangers of tornados and hurricanes.
*FEMA has a multi-media Hurricane Aware-
ness Campaign to fu r ther preparedness in
hurr icane-prone areas. Mater ia l s wi l l
include leaflets, radio scripts, public service
announcements, news articles, and other
materials to enable State and local emer-
^gency officials to conduct this campaign.

Hurricane awareness and preparedness is
a team effort for everyone in high-risk
communities—individuals, State and local
agencies, volunteer relief organizations, and
most importantly, *FEMA. A greater knowl-
edge of all phases of hurricane preparedness
plus strongly restricting (and enforcing)
building codes can reduce the tremendous
totals in lives lost and property damage
caused by hurricanes. The Federal Emer-
gency Management A^gency is working
toward protection ̂ of life and property from
the greatest storm o^n earth. ^D

Hurri^c^a^ne^s un^l^ea^sh a doub^le
^threat to ̂ coa^stal area^s—
^de^vastatin^g high ̂ wi^nds and
storm sur^ge. Althou^gh the^se
force^s c^annot b^e controll^ed, hur-
ricane a^warene^ss an^a^-^prepared-
n^ess programs can minimize
lo^s^se^s in life and pr^opert^y.

^credit: ̂ M^i^ami Herald



*^•^^^•^^^И he known history of North
^I At lant ic hurricanes, for al l

*^^^И intents and purposes, began in
*^^^^^B the *mid-1800's when weather

statisticians f irst began keeping ̂ detailed
enough infor^mation to pass along with con-
siderable consistency a record of the severe
tropical storms which battered the Atlantic
and Gulf of Mexico coastlines of the United
States.

Presumably, however, hurricanes have
been assailing this part of our Nation since
the North American continent was f irst
formed. And there are, indeed, hints of hur-
ricanes contained in journals of the country's
earliest settlers.

Fortunately for Donald *C. Gaby, manager
of *NOAA's Satellite Field Services Station in
Miami, early settlers there failed to keep
such detailed journals; fortunately, because
o^ne of Gaby's pleasures in life is looking
backwards to see where we've been and, per-
haps, to get a hint of where we re goin^g.
Gaby is a dedicated amateur historia^n,espe-
cially in those matters relating to weather.

Gaby^'s puzzle

Storm Stalking
With A
Hurricane
Historian
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^Thus, the failure of the Davis, Lewis,
*Hagen and Pent families—pioneer families
who settled in what was then the wilderness
of South Florida but is now ̂ Key *Biscayne,
^C^oconut Grove, and Miami—to keep
^weather records offered to Don Gaby the
^opportunity to *unpeel the layers of years and
come up with a detailed account of the earli-
^est known "great" hurricane to hit the
Miami area.

Hurrica^nes are no strangers to Southeast
Florida. In the 80 years since 1899, no fewer
than 24 hurricane-sized tropical storms have
come ashore there, including one Scale 4
^storm in 1926, and another in 1947. On the

*Saffir/Simpson Hurricane Scale, a Scale 4
storm packs winds of from 131 to 15^5 miles
an hour, blowing down large trees, and/or
has a storm surge 13 to 18 feet above normal.

Until Gaby began his intellectual snoop-
ing around, the 1926 storm—hurricanes
were not legitimized with names unti l
1950—was considered tobe the f irst "great"
storm to attack Southeast Florida.

But no longer. Because of Gaby's interest,
and because of pieces of information
recorded haphazardly here and there, it gen-
erally is accepted that on September 14,
1824, the area now known as Miami was
belted by a major hurricane. The storm was

f i r s t reported at *Guadelupe on September 7
and 8, and *^îssed through the Lower
Bahama Islan^ds on September 11 and 12.
The next day it whirled past Nassau, and
struck the Miami area on September 14,
then bounced up Florida's east coast, going
out to sea again in the vicinity of Cape
Canaveral.

Gaby's hurricane is well documented as
having gone ashore for the final time Sep-
tember 16, drowning at least 83 persons at
St. Simon Island, *Ga., and causing heavy
property damage and taking additional lives
as far north as Savannah.

This represents Gaby's reco^nstruction of

^МОЛЛ Mag^a^zin^e Summer, 1981



the ^final nine ^days of the hurricane's life.
There were, in 18^24, no *NOAA satellites to
si^ght the bir th of the storm, probably off the
Afri^c^a coast, nor to trac^k it hour by hour.
Instead of simpl^y lookin^g at the fami^ l i a r
GOES East ima^ges to determine the path of
the storm. Gaby ^was required to spend
months poring over research books, articles
from the N^at ion^a l Arch^ives, and unpub-
lished letters stored at *NOAA's National
Cl imat ic Center in *Asheville, *N.C.

Gaby's first hint ̂ about the most powerful
storm to hit the Miami are^a for the 102-y^ear
period between 182^4 and 1926 came from
the p^a^ges of ̂ f^io^n^d^a ̂ Wil^d Lif^e, a book by Dr.
Charles *Torrey Simpson published in 19^32.
Simpson, a pioneer Florida botanist, had
retired from the Smithsonian Inst i tut ion
an^d bui l t a home facing Miami s *Biscayne
Bay. On his 1^5-acre site were mangroves,
tropical hammock, and pine woods.

"Dr. Simpson was himself quite knowl-
edgeable about hurricanes," Gaby wrote in
an article published in a Florida historic
magazine, "having personally experienced
many in the West Indies and Florida, and
was ahead of his t ime in his understanding
of them. The *grea^f hurricane of 18 Sep-
tember 1926...did immense damage to the
trees and plants around his beaut i fu l home,
and his observations of ̂ this provide our f i r s t
clue (to the 1824 hurricane).

"In his hammock was l iving an old oak
that ^had been blown down in an earlier
storm, and from its roots had ̂ grown a young
oak that in 1926 was twisted off at its base.
Cutting this younger oak to clear a path
thro^ugh the hammock, he counted the tree
rings and found about one hundred!

"Later," Gaby's article continues, "in
goin^g through the pine forest he (Simpson)
found it largely devastated, and wherever
th^e ^county crews had cut trees to clear the
roads he counted the rings. There were
many trees with about one hundred rings,
and a few wi th more. Here was clear evi-
dence, speakin^g from the past, of a great
hurri^cane tha t had passed this way about a
century earlier!

"^What other evidence might there be^? At
the U.S. National Archives are the Li^g^ht-
ho^use ̂ L^ett^er^s from the f i r s t keep^er of the
Cape Florida light, and certain correspon-
dence prior to the building of the lighthouse
( in 182^5)."

Among materials Gaby found at the
National Archives was a letter from the tax
collector at St. Augustine, Fla., to the Acting
Commissioner of the Revenue, in the early
*^1800's the official responsible for the yet-to-
be-bui l t Cape Florida l ight and two others
planned for the ^Keys. The letter, dated
November ^30, 1^824, says in part:

"I had the honor to address you on the
28th Sept. last informing you that Mr.
Samuel *B. Lincoln, with whom a contr^act
had been made for the building of three
Light Houses in this Territory, had not then
arrived at this place. 1 deem it my duty to
in^ fo rm you that I am sti l l without any *infor-

Storm ^stalk^er, *^NOAA's Do^n^al^d^
G^ab^y is a dedicat^ed amateur
^weather hi^storian ^with ^a p^en-
chant for p^a^st hurricane^s.

credit: *NOAA

*mation from him ^and it seems to be the
general opinion here that he and his ship
with materials on board were lost in the
severe gale of September last (September,
1824), on the passage from Boston to this
place."

Reading ^Li^ghthous^e Lett^ers from 182^3^
through 1829 revealed no other reference to
a storm in the vicinity of Cape Florida,
according to Gaby, who comments, Clearly
a severe hurricane occurred in September
1824, about a century before September,
1926, and no other appeared to pass before
or after for some time. Was this our great
hurricane^?"

Continuing his search, Gaby found addi-
tional evidence. A French scientist, Andres
*Posey, published in Paris in 1862 his report
^No. ^3^46. Tab^le Chronolo^gique de Q^u^atr^e^
Cents C^yc^lones Qui Ont Se^ri dans les Indes
Occiden^tale^s ^et dan l'Océan Atlantique
^Nord, Pendant un inter^valle de ̂ 362 ̂ Ann^e^s^
^(Dep^uis 149^3-18^5^5). This l i s t in^g of
cyclones mentioned a hurricane at Guade-

lup^e on September 7-8, 1824.
Another book, *Historia de los ̂ Tempo-

rale^s de Puerto Rico y La^s Antilles, 1492 a
1970, published in 1972,documents a hurr i-
cane passing ^across the southwest tip of
Puerto Rico on September 9, 1824; and, the
highly res^pected American weather writer,
David *M. *Ludlum, in his Earl^y American
^Hurr^ican^es, 1492-1870, described a hurr i -
cane that passed through the Lower Bahama
Islands on September 11-12, 1824, leaving a
vessel driven high and dry at Turk's Island,
and others ashore at Rum Key, Long Island,
and Harbor Island. The storm later was
recorded coming ashore in Georgia and
eventually reaching the southern Appalach-
ian Mountains, being known as "the Georgia
Coastal Hurricane and Storm Tide of 1824,"
according to *Ludlum.

Was the hurricane f i rs t reported in the
Caribbean the same as that which smashed
into Georgia? If so, could it have hit the
Miami ̂ area during intervening days? These
questions. Gaby knew, were crucial to his
ident i fying the storm that decimated Dr.
Simpson's home site and inland pine woods,
and sank the ship carrying Samuel Lincoln
from Boston to Florida.

Weather records maintained at the
National Climatic Center in *Asheville, one
of several centers operated by *NOAA's
Environmental Data and Information Servi-
ces, gave Gaby the f ina l piece of evidence he
felt was necessary. The record at St. Augus-
tine, Fla., for September 14-1^5, 1824,
showed a wind shi f t f rom northeast to south,
but no special remarks about a storm, or
even a strong wind, at St. Augustine itself.

The significance of this piece of informa-
tion could escape one not trained in meteo-
rology. Ordinari ly, according to Gaby, a wind
shi f t f rom northeast to south would indicate
a storm passing over the reporting station,
or just to the south or west of it. But St.
Augustine's records made no mention of any
notable local weather other than the wind
sh i f t . Obviously, Gaby s hurricane was not in
the near vicini ty of that northern Florida
community.

More likely, it was well out to sea (had it
not been well off the coast, St. Augustine
should have experienced a strong north
wind). There was a noteworthy storm some-
where w i t h i n the interest area of St. Augus-
tine, otherwise how explain the tax
collectors knowledge of the severe gale
presumed to have taken Samuel *B. Lincoln
to his f i n a l resting place? Imagination could
lead one to speculate that mariners more
for tunate than Lincoln tangled with the
storm and survived it to bring word to St.
Au^gustine. Probably af ter smashing through
Simpson's pine woods near Miami, the
storm worked its way back off the coast.
And, to be well offshore passing St. Augus-
tine, the hurricane would have had to make
its eastward turn somewhere near Cape Can-
averal, perhaps picking up strength again
over the water and curving north, s inking
Lincoln's vessel as it churned ^towards
Georgia.

"Putt ing all of the evidence together,"
Gaby wrote in his article for *Teque^sta: The
^Journal o^f the Historic^al Association of
^Southern ̂ Flor^ida^, the pieces made a very
coherent picture of what happened long ago.

"No doubt the hurric^ane was born in the
lower latit^udes of the North Atlantic Ocean,
perhaps developing from a disturbance that
h^ad its origin over Africa. On 7-8 September
1824 the hurricane passed near *Guadelupe
and on 9-10 September passed over south-
western Puerto Rico. For the next two days
it moved inexorably west by northwest to
threaten what is now Miami. The hurricane,
now grown to severe intensity, bore in
across Cape Florida and its eye, with its awe-
some stillness and calm winds, came ashore
very nearly at the mouth of the Miami River.
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^P^alm trees w^er^e ̂ r^ip^ped from t^h^e^
^gr^ound ̂ und ̂ sc^att^ered like ^s^tr^a^w^
around We^n ̂ Palm ̂ B^e^ach, ̂ Fl^a. by
^hurr^icane *^wtnd^s that ra^va^ged t^he
^My ^i^n ^Se^ptember, 194^7.

^cr^e^d^it: ̂ Ameri^can Red Cro^s^s

^Then it moved northward up the coast, dev-
astating the Simpson hammock and the
^i^nland pine woods, and out to sea again in
^the v ic in i ty of Cape Canaveral . It came
^ashore for the last time in Ge^orgia leaving at
least 83 persons drowned at St. Simon Island
^and immense damage to property with addi-
tional loss of lives as far north as Savannah.

The flooding of streams that followed as
t^ropical downpours deluged both the coast-
^a^l plain and the Piedmont br^ought great
^l^osses to the plantations of that region.
Eventually it spent its f inal energy over the
^mountains. Somewhere along the east coast

of Florida the i l l-fated Mr. Lincoln with his
heavi ly laden ship was overtaken by the
great hurricane and laid to restât the bottom
of the sea.

"N^ot unt i l the following year would the
Cape Florida Lighthouse be buil t . After its
completion, the remainder of the decade
passed without a storm to break the peace or
delay the rebirth of the tropical ^growth
along the coast that is now Miami."

Hist^orical researchers are like bulldogs;
they just won t let ^go once they get a good
bite on the project. And Gaby is no excep-
tion. Earlier this year while in Key ̂ West, he
visited the local l ibrary on the chance that it
might have old copies of the Ke^y ̂ We^st Citi-
^zen. To his disappointment Gaby learned
the f i r s t newspaper to be published in ^Key
^West came into existence in 1829; n^ot early
enough to help in his quest f^or the facts. But
microfi lm copies of ̂ The ̂ Ro^yal ̂ Ga^zette from
Nassau were available, and they containe^d^
addit ional informat ion c^onfirming Gaby's
theory.

On the 18th of September 1824, Th^e^
Ro^yal Ga^z^ett^e carried a special section on

"The Gale," recounting severe damage to
three vessels. The followin^g month, in i t ' s
"Meteorological Diary for September 1824,"
the newspaper reported statistics about
"The Gale," a term commonly used in those
days for hurricanes. The storm had passed
north of Nassau ^on the evening of Sep-
tember 1^3 , in keeping with Gaby's probable
track of the hurricane.

Somewhere, Gaby dreams, somewhere in
an at t ic or a barn or basement is a t r unk fil le^d^
with art ifacts of 1^50 years ago. And in it is a
journal, or a letter written by a traveler who
just happened to be vis i t ing one of the pio-
neer families in the Miami area on Sep-
tember 14, 1824. The journal , or letter,
relates details of the horrendous storm the
traveler experienced; tells of the howling
winds, the ter r i fy ing storm surge, the chao-
tic damage that was done.

Only when he f i^nds this fantasized docu-
mentation wi l l Don Gaby be absolutely sure
his Miami hurricane really existed. Until
then, Gaby must live with the uncertainty
that every historian experiences. "I know it
happened but.. ." D
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*urricanés forecasters live on a
*^^^^^^^^^Л plateau where, like Kansas

City in the old song, they've
*^f^f^^^f *^^^^^B ̂ gone ̂ about ̂ as far as the^y can
^go. No ^quantum jump in understanding or
in the precision of the rather precise fore-
casts issued now, is on the hori^zon. Still,
there are frontiers, and if they cannot be
pushed bac^k very far ri^ght now^, they can at
least be made more comfortable. It is work
for *toolmakers.

One of the *to^olmakers new products was
tried at *NOAA s N^ational Hurricane Center
last summer, with the ̂ approach of Allen, the
huge heral^d of the 1980 hurricane season in
the A t l a n t i c . The tool is a new way of *esti-

mating the r a i n f a l l f rom a hurricane, in v i r -
t u a l real t ime, using images from
geostationary *NOAA satellites. The tech-
ni^que, tested *^quasi-operationally" at the
Miami center since 1976, has evolved to the
point where it is being verif ied under the
rigors of operational use.

The arr iva l of this kind of new technique
is important for several reasons. First, it
dodges a major limitation in present satellite
technolo^gy—satellites see most clearly
what 's on top, in this case cloud-tops, not
rainfal l—by letting forecasters in fer point
rainfall from the broad view offered by
*spacebound sensors. Second, the technique
helps hurricane forecasters do better what

meteorologists do worst—predict the
atmospheric behavior of that protean,
energy-be^aring compound called water.
Final ly, the new tool i l luminates more than a
set of natural processes; it also demonstrates
that in a large technical agency like *NOAA,
points of convergence among scientists can
drive the evolution of an idea from hunch to
operational technique.

Back in the early *1970's, when this seren-
dipitous process began, all the satellite rain-
fal l estimation method had to do with
hurricanes was that it focused on tropical
cumulus clouds, which are also the fireboxes
for the larger storms. But the objective then
was to develop a method of detecting
changes in ra infa l l that could be linked to
cloud-seeding in *NOAA's Florida Area
Cumulus Experiment. Dr. W i l l i a m Wood-
ley, who now leads the exp^eriment, and col-
leagues at the University of Wisconsin,
began t inkering with satellite imagery, hop-
ing to f ind a way of correlating what the
satel l i tes could see—the infrared temper^a-
tures of cloud-tops—with rainfall produced
by the clouds. The immediate goal was to
detect any effects of seeding on r a i n f a l l out-
side the experiment's *targetarea in southern
Florida.

In 1972, *Woodley hired a young physicist,
Cecilia Gr i f f i th , to help out. "One day I
walked in off the street, looking for a job,
and he hired me,^" remembers G r i f f i t h , now
a physicist in *NOAA's Office of Weather
Research and Modification in Boulder. This
accidental meeting began the collaboration
which, nearly a decade later, helped hurri-
cane forecasters tell people ashore how
much r a i n f a l l to expect, and where, from
Allen.

The heart of what has come to be called
the *Griffith-Woodley technique for estimat-
ing r a i n f a l l is in the observed relationship
between the depth of clouds and the amount

Serendipity helps

Forging New
Tools For Hurricane
Forecasters
Carl A. *Pos^ey
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*NO^A^A ph^y^si^ci^st C^eci^li^a ^Grif-
fith ̂ (oppo^site^) helped to
develop a method for e^st^i-
matin^g rainfall in hurric^ane^s.
^The metho^d ^got it^s first re^al
te^st on Allen in 1980 as ̂ the
^storm br^u^shed ^southern ^flor-
^ida ̂ and came a^shor^e on the
^western *Gul^fcoast.
Cre^dit: *^NOAA
of rain they pro^duce—the deeper the cloud,
the more rainfal l . Since dee per clouds extend
farther into the atmosphere, their tops are
colder, a difference that is detectable to the
infrared sensors on *NOAA's geostationary
satellites.

"It wasn't completely strai^ghtforward,"
G r i f f i t h says now, adding, as Cop^ernicus
might have ab^out his sun-centered system,
There were a couple of things we really had

to finagle to get it to wor^k."
It was also the kind of handwork that

deflects b^udding scientists toward business
admin i s t r a t i on . To get the cloud-top
temperatures, G r i f f i t h and her *coworkers
had to use a device called a *densitometer,
wi th which the operator can manually scale
the d i f ferent shades of grey in a satellit^e^
image. Thousands of images downstream,
the *Griffith-Woo^dley technique seemed to
be ready for a more dif f icul t test—on hu r r i -
canes, for instance.

Efforts to improve hurricane forecasts
ha^d focused mainly on better predictions of
storm track and intensity. ̂ Water behaves so
*ciownishly in the atmosphere that ra infa l l
estimates didn't seem possible, and hur r i -
cane researchers tended to neglect that side
of storm prediction in favor of solving more
tractable problems, even thou^gh hurricane
rainfal l and the floods it causes account for
much of the d^amage from the big storms.
Gr i f f i t h and *Woodley applied their tech-
niq^ue, adapted slightly to accomm^odate the
needs of hurricane forecasters, to seven
storms af ter 1969 for which radar and rain-
gage measurements were available.

"One of the early discoveries here," Grif-
f i th reports, "is that there was little or no
relationship between either the volume or
the depth of the ra infal l and the intensity of
the storm. This pretty much confirmed what
tropical meteorologists had suspected." She
adds that there were indications that hur r i^ -^
cane intensity ̂ w^a^s influenced by the location
of heat release, via the ra infal l process, in the
storm.

But average total ra infa l l potential, as
derived from satellite imagery of the storms,
agreed well with actual experience. In 1976,
Gr i f f i th said, "^We can say now that a hu r r i -
cane is a wetter one or dryer one. The accu-
racy of our hurricane estimates is not really
pinned down yet. But having an idea^, for
example, that a hurricane like A^gnes is a
'wetter' storm could be extremely useful to
forecasters."

It was in 1976 that Mark Waters, a satel-
lite meteorologist with *NOAA's National
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Earth Satellite Servi^ce, c^ontacted the ^Mi^ami
researchers^, ^with an e^ye to making t^heir
technique available to the hurr icane center
on a quasi-operational basis. His efforts to
get their technique "^on ̂ the m^achine" at the
Nati^onal Meteorological Center, G r i f f i t h
exp la ins , made it possible to have the sat-
ellite data digiti^zed in virtual real time—
that is, a ^computer would quic^kly do the
work previously done by G r i f f i t h ^and
company on the *densitometer. This meant
meteorol^ogists ̂ could begin test ing the tool
in an operation^al setting.

^Brian *Jarvinen of the Hurricane Center's
research and d^evelopment u n i t ^g^ot the
assignment of v e r i f y i n g the satel l i te r a i n f a l l
es t imation technique. "At the time," he
explains, the te^chnique was not as auto-
mated as it is n^ow. W h a t they had were
q u a n t i t i e s l ike total area ^average ra in ̂ and a
r a i n ^ f a l l rate—the quantit ies were used to
def ine how wet a storm was compared to
some standard. It gave you wetter or dryer.
These are good values when ̂ you're eva luat-
ing the effects of seeding, but they weren't
quite what a hurricane forecaster needed."

W h i l e *^Jarvinen pondered the techniq^ue,
*Woodle^y and Grif f i th continued to improve
it. By 197^9, *Wo^odley was able to give *Jar-
*vinen w h a t he called "core ra infa l l , " that
redistributed the r a i n f a l l through the
storms. These values looked pretty real is-
ti^c," *^jarvinen recalls. "We'd get sharp dis-
c ^ o n t i n u i t i e s in r a i n f a l l from one place to
another, l ike y^ou rea l ly see in ^Mother
Nature."

And, in fact , at t h i s point the techniques
had great ly improved in sophistication. It
could give three measures of gross hurr icane
r a i n f a l l : area average, total r a i n f a l l by storm
vol^ume, and the storm's rain potential (how
much rain ^would f a l l , on the average, at ^a^
single point as the storm passed that point) .

But *Jarvinen insisted ^forecasters needed
some way of relatin^g this to the kind of point
data one gets from a rain gage, rather than
r a i n f a l l and r a i n f a l l rates for an area. So he
*intented a fourth element: the r a i n f a l l
profile.

I t ' s l ike takin^g an imaginary rain gage
and walkin^g back through the storm with it

Like ̂ walking
back through

the storm^.

at the speed the storm is moving," *Jarvinen
says. "This prof i le gives you the d i s t r ibut ion
of rainfall, perpendicular to the direction the
storm is moving. Among other things, it
means you can v e r i f y your estimates."

This pr^ofile, or line of imaginary rain
gages, e f f e c t i v e l y s imulates a s t r^aight coas-
tline, and permits the forecaster to estimate
the kind of peak r a i n f a l l s people should
^expect f rom a h ^ u r r i c a n e m a k i n g l a n d f a l l .
Al len provided the f i r s t operational test.

"It ran b e a u t i f u l l y in Allen, says Don
Gaby, who manages *NOAA's Miami S^atel-
l i te Field Service Station,co-located with the
Hurricane Center in Gables One Tower.
"Wed use 24 hours of ima^ges, taken at
*^}-hour intervals, to get a composite of total
r a i n f a l l profiles, really the average r a i n f a l l

for the previous 24 hours. We did this every
6 hours during the hurricane. We also did
what we called a final image, which was the
last image before the storm made landfa l l .
Then we continued to run the program ^after
Al len made landfall, hoping to compare
satellite estimates with actual rain g^age
measurements under the storm.

"I'd call it operational."
*Jarvinen, however, feels the need for a

dozen v e r i f y i n g h^urricane experiences, some
retrospective. He has, for example, asked
Caribbean nations to send in their rain gage
data for Allen, to be used in fur ther ver i f ica-
tion of the technique.

Early e f forts *toconfirm that *thecomputer
program worked also offered a glimpse of
other uses for the rainfall-estimatin^g tech-
nique, according to *Jarvinen. "We tested it
on a mid-latitude squall line, a system mov-
ing at 50 knots^, and figured it jus t wouldn't
perform with a line moving that fast . But we
got peak profiles of about two inches of
r a i n f a l l throughout the zone swept by that
line, which agreed well wi th measured rain-
f a l l there. We were impressed."

The potential for broader applications is
one of the compelling reasons for forging
new tools in the f i r s t place. *Woodley and
G r i f f i t h , early on, saw their r a i n f a l l estima-
tion method as aiding countries wi thout
strongly developed meteorological services,
where satellite images could do roughly
what otherwise requires an expensive net-
work of surface instruments. And there are
indicat ions that the technique could work for
those devastating rainmakers, the severe
storms of the American middle west.

Not quite satisfied wi th what has been
developed, Gri f f i th and *Woodley now want
to take the next step, and develop a way of
producing a real-time r a i n f a l l map. "We'd
like to get the horizontal dis tr ibut ion of
r a i n f a l l under a hurricane as well as the
profile Brian developed," Griff i th says,
adding that a map of peak and total r a i n f a l l s
would be as use fu l to *NOAA's r i v e r f^orecas-
ters as the exist ing tool is to forecasters of
hurricanes.

But, whatever its future, a technique has
evolved from one seemingly unrelated idea
in one corner of *NOAA, to serve the specific,
^operational needs of hurr icane forecasters in
another; and the idea has been pushed along
in its evolution not only by *NOAA
researchers, but by skil led innovators—
*toolmakers—in the weather and satel l i t^e^
services as well . *П

A^n^al^yzin^g ^a rainf^all p^rofile ar^e,
^fro^m left, Dona^l^d ̂ G^aby^, m^an^-^
^a^ger^, ^Miami ^Sat^ellit^e fi^eld S^er^vi-
^c^es Station, ̂ N^eil Fran^k. ^National
Hurrican^e Cent^er director, a^nd

*Jari'inen. F^or^eca^st^er ^Mi^le^s L^a^w-
rence i^s in fore^ground.

Credit: *^NOA^A
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What To Do When A
Hurricane Threatens
*^^^Г *^^^В^Г *^^^f h^ue major hurricanes are relatively rare events at

^• *^Ж^Ж ^т any given location, no Atlantic or Gul^f Coa^st area
*^Ж^Ж *^Ж^Ж i^s immune. According to the National Weather
*^^^P *^^^V Service, "Not here! We haven't had ̂ a hurricane in

years,"could be the most dangerous words you'll ever hear. It's best to
be prepared. This could be the year.

Clip out and save this list of hurricane safety tips. Some will
make things easier for you when a hurricane threatens. All ^are
important and could help save your life and the lives of others.

In General:

When ^a hurricane threatens your area, you will have to make the
decision whether you should evacuate or whether you can ride out
the storm in safety at home.
If local authorities recommend evacuation, ̂ you ̂ should leave!
Their advice is based on knowledge of the strength of the storm
and its potential for death and destruction.

Stay or Leave
* If you live on the coastline or offshore islands, plan to leave.

^* If you live in a mobile home, plan to leave.

* If you live near a river or in a flood plain, plan to leave.

^* If you live on high ground, away from coastal beaches,
consider staying.
In any case, the ultimate decision to stay or leave wil l be yours.
Study the following list and carefully consider the factors
involved—es^pecially the items pertaining to storm surge.

At Beginning of Hurricane Season (June)
Make Plans for Action
^* Learn the storm surge history and elevation of your area

^* Learn safe routes inland

* Learn location of official shelters

* Determine where to move your boat in an emergency

* Trim back dead wood from trees

^* Check for loose rain gutters and down spouts

^* If shutters do not protect windows stock boards to cover
gl^ass.

^When a Hurricane Watch Is Issued for
^Your Area
^* Check often for off icial bulletins on radio, TV, or *NOAA
^Weather Radio

^* Fuel car

Check mobile home tie-downs

Moor small craft or move to safe shelter

Stock up on canned provisions

Check supplies of special medicines and drugs

Check batteries for radio and flashlights

Secure lawn furniture and other loose material outdoors

Tape, board, or shutter windows to prevent shattering

Wedge sliding glass doors to prevent their l i f t ing from their
track^s

When ̂ a. Hurricane Warning Is Issued for
Your Area
^• Stayed tuned to radio, TV, or *NOAA Weather Radio for
official bulletins

^• Stay home if it is sturdy and on high ground

Board up garage and porch doors

Move valuables to upper floors

Bring in pets

Fill containers (bathtub) with several days' supply of
drinking water

Turn up refrigerator to maximum cold and don't open
unless necessary

Use phone only for emergencies

Stay indoors on the downwind side of house away from
windows

Beware of the eye of the hurricane

• Leave mobile homes

^• Leave areas which might be affected by storm tide or stream
flooding

Leave early—in daylight if possible

Shut off water and electricity at main stations

Take small valuables and papers but travel l ight

Leave food and water for pets (shelters wi l l not take
them)

Lock up house

Drive careful ly to nearest designated shelter using
recommended evaluation routes.

After the All-Clear Is Given

*^Ф Drive carefully; watch for dangling electrical wires, under-
mined roads, flooded low spots

• Don't sight-see

• Report broken or damaged water, sewer, and electrical lines

• Use caution re-entering home

Check for gas leaks
Check foo^d and water for spoilage
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Blu^e ^shark ^w^er^e ^shunned ^b^y^
^co^mm^er^ci^al fi^sh^er^m^e^n unt^il an
^e^nt^er^p^ri^sin^g ̂ cou^ple turn^ed prob^-^
lem^s into ̂ profits.

Credit: *^NO^AA

*leep^? Sur^e. ^We have about
^four hours t^wice a da^y^
when we can sleep. An^d^
eat. And ^overhaul gear
and t^ake care of the boat."

^When ̂ Jane Christen and her husband,
John, leave Terminal Island for the shark
grounds, they go to fish, sleeping only
because they have to. The ^couple snatches
that rest in two shif ts because it 's the time
their two-and-a-half mile *longline st^ays in
the water.

The other 16 hours of every day blue shark
f ish ing off the southern California coast is
spent handling the gear, pr^ocessing the
catch, bait ing ̂ 300 h^ooks and resetting again.
Trips during the 4-month season last year
were a week long with a full day's run each
way, and only time en^ough t^o unload the
catch and reprovision the vessel before set-
tin^g out again.

This season, the Christens have added a
freezer to their boat and can now make two-
week trips. And to meet the demand, they
plan to f ish for six months this year.

With the kind of energy it takes to keep up
that pace it's not hard to understand why the
*JJ is a *highliner in the San Pedr^o squid fleet.
And it is just that kind of drive, plus ̂ a lot of
innovation, that has hel^ped Jane and John
Christen make a success of blue shark fishing
during the squid off-season. But last year, the
Christens were all alone out there.

The blue shark of the Pacific was a fish
that no one wanted. Hated by salmon
trollers for the damage they do to catch and
^gear, the blue was shunned by commercial
fishermen. Although small markets for
other types of shark have always e^xisted
here and there, the blue had a reputation for
spoiling quickly and f ish dealers*^couldn t sell
them. So the f ishermen wouldn't catch them.

^But tha t was before the Christens decided
that the blue shark was too valuable a r^e-
source to waste. Re-rigging their 73' form^er
shr imp trawler as a shark *longliner, the two
not only managed to perfect the techniques
of catching and processing blues, they
opened ̂ up a f ishery th^at netted them $60,000
gross revenue in 4 months fishing last year.

"The market for shark has been increas-
ing in the pa^st few years,' says James Squire,

a f i shery biologist for the *NMFS Southwest
Fisheries Center in La *Jolla, and it's really
taken off in the past three years. I suppose it
has something to do wi th all the publicity
sharks have been getting in the movies. If
they re eating people, why not eat them^?"

"The word 'shark' defini tely has come
into its own in the seafood market," reports
John Casey, shark exp^ert at the *NMFS *Nar-
*ragansett, *R.I., Laboratory. It used to be
that they were disguised with names like
*'steakfish' but now people really want sharks
because they're sharks."

Casey says there is also a growing sport
fishery for shark, particularly around Long
Island, *N.Y. where char ter boats specialize
in shark t r ips .

According to Squire, thresher and *mako
shark have been the target of a small but
successful commercial f i shery off southern
California in recent years. The thresher is
part icularly in demand because of its s imilar-
ity t^o *swordfish, now a premium-priced
dish. But the blue shark has real potential, he
says.

"The blue is probably the dominant s^pe-
cies of oceanic shark in the northe^astern
Pacific," says Squire, chairman of a subcom-
mittee charged wi th developing ^a f i shery
management plan for Pacific *billfish
*(swordfish ̂ and *marlm) and oceanic shark.
"If you know what you re doing, you can
make excellent catche^s of blue shark. But the
problem in the past has been that the meat
takes on an o f f - f l avor unless processed prop-
erly right away."

And it's the attention to processing, not
just *tocatchin^g, that has made the blue shark
fishery a success for the Christens. The key,
they found, is in cleaning the f ish right a way
and d ra in ing the blood immediately. If that
is not done, the high urea content of the
blo^o^d is taken on by the me^at, giving it an
ammonia- l ike taste.

The Christens have processing d^own to a
science. After each four-hour "soak" the
mainline is drawn in by winch through a
stern ramp, bringing the f ish up on a cutting
table. In a deft operation that takes but 90
seconds per fish, Jane grabs the snout and
John cuts off the tail to start the bleeding.
The belly section, viscera and head come off

*Ryck *Lydecker Troublemaker proves profitable

The Fish That
No One Wanted



next, the carcass is then carefull^y washed and
stowed in the boat's *brinetank.

The Christens don't keep any sharks
under four feet and ^Jane says th^e blues they
catch may be up to nine feet long. It takes
about six hours to pull in the catch, she says,
which avera^ges 120 fish from the ̂ 300 hooks.
Dressed, the carcasses average 20 pounds
and bring about half the price of the more
popular *mako shark.

Although last season was a commercial
success, the Christens *weren t so lucky when
they got into blue shark *longlining the year
before. Although they grossed ^$2^5,000,
expenses and high gear losses wip^ed *^outany
profi t .

"We lost money that year," says ̂ Jane. "In
fact, we both wound up workin^g on the
beach to pay off our losses."

Under a *NOAA grant to the West Coast
Fisheries Development Foundation, the
Christens drew upon their previous expe-
rience to redesign some critical parts of the
*longline gear. Working with *NMFS staff ,
the California Sea Grant program and the
State's Fish and Game *Dept., the couple ^out-
fitted the *J] for another try in the summer of
1980.

Of the ^$^86,000 *NOAA grant, about
$1^5,000 went into gear development and
new fishing equipment. The rest of the
grant was set aside as an operating subsidy to
insure ag^ainst further losses. But it was
never used.

"That ^was all they needed to put them
over the edge of risk," says Howard Ness,
chief of f isheries development at the *NMFS
southwest regional headquarters at Termi-
nal Island. "Because they were successful, we
understand the re a re a *t least four other boats
here gearing up f^or blue shark this season."

The West Coast Fisheries Development
Foundation began a shark promotion at the
retail level last year and director Will iam
Jensen reports that blue shark is now sold in
superm^arkets in San Francisc^o, Seattle,
Portland and as far away as Denver. Jensen
says the project has successfully established
the market and it is now up to the fishermen
to get into it.

Before casting off for their third shark
season, the Christens gave presentations at
four seminars on alternative fisheries to
west coast f ishermen. As a result, the grow-
ing San Pedro fleet i^s reportedly bein^g^
joined this season by boats from San Fran-
cisco, Astoria, *Oreg., and Westport, Wash.

Because so little is kn^own about blue shark
stocks on the west coast, part of the
Chris tens ' project involves met iculous
recording of informat ion on each *day'scatch,
such as size, weight, sex ratio, water temper-
ature, and the like. This informat ion goes
into a computer file that is used by fisheries
mana^gers, biologists, and even other
fishermen.

The careful at tention to recording the
informat ion by Jane Christen has made the
data par t icu lar ly valuable,according to Ness.
When does she fi^nd time to do all tha t?
During her "sleep" break, of course. ^O
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Blue skies for
space shuttle

Don *Witten

*^^^^ n D^e^cember 17, 190^3, *Orville
^I Wri^ght climb^e^d into a smal l

*^^^f air machine ^an^d f l e w it 120
*^^^^^^^^^^ feet. The *12-se^cond event ̂ on

th^at cold and ^windy day at K i l l Devil H i l l ,
near Ki t ty Hawk, *N.C. ^was the f i r s t sus-
taine^d f l i g h t ever for a powered a i r c r a f t .

On A p r i l 1 ^ 2 , 1981, over 77 years later,
NASA a s t r o n a u t s John Young and Robert
^Grippen buckled themselves i^nto the Space
S h u t t l e Orbiter at the Kennedy Space Center
in Florida, and were r^o^cketed into space.
After c i rc l ing the Earth ^36 times in their
^uni^que aerospace vehicle, the *twoastronauts
return^ed *toearth for a g l ider- landing in Cali-
f o r n i ^ a . Their ^54-hour, 93^3,000-mile f l i g h t
was the *firstever for а с ra f t designed to leave
the earth as a r^ocket and return like an
a i r p l a n e .

As far apar t in time and complexity as
these two historic fl ights were, ̂ one factor
did not change: the p^otential impact of the
weather. Not only was poor *weathercapable
of delaying either of these missions, but it
could a l w a y s pose a threat to the lives of the
f l i e r s .

^Weather did, in fact , impact the t i m i n g of

the W r i g h t Brothers' f i r s t f l i g h t s A combi-
nati^on of p^oor weather intermi^xed with
mechanical problems delayed the f l i g h t s
from September to December

In his d i a r y , *Orvil le W r i g h t described the
we^ather observations and conditions at K i l l
Devil on December 17:

When we got up, a wind of between 20
and 25 miles was b lowing from the north...
After r u n n i n g the engine and propellers a
few minutes to get them in working order, I
got on the machine at 10:^36 for the f i r s t t r ia l .

"The wind accordin^g to our anemometer
was blowing a l i t t l e over 20 miles (cor-
rected) 27 miles according to the Govern-
ment anemometer at K i t t y Hawk. On
s l ipp ing the rope, the machine started off
increasing in speed to probably 7 or 8 miles."

A l t h o u g h the Shuttle launch was delayed
48 hours due to a computer problem, the
weather coo pera ted throughout the mission;
it was excellent f rom star t to f i n i s h . The ease
w i t h which the miss ion *prc^xeeded after
launch w^as captured by a NASA Shutt le
f l i g h t control ler who noted in his log: "My
God, n^othing is happening."

W h i l e the W r i g h t brothers had to ^con-

Weather Support
For An Historic

*Spaceflight
^V ^4^P ^V *ith all the

^W^. *^V^V ̂ Ж knowledge and
^•^Ж ^Я^М .^v^/^t^/'// ac^quired

in thousands
of flights in the last ten years, I
would hardly think today of making
my first flight on a strange machine
^in 27 ̂ mi^le an ̂ hour winds, even if 1
^kne^w that the machine had already
been ̂ flo^wn and ̂ was ̂ safe. After ^these
years o^f ex^per^ience, I look with
amazement upon our audacity in
attempting flights with a new and
untried machine under such
circumstances,*.*.

*OR^VILLE ̂ WRIGHT

Cr^e^dit: Libr^a^r^y of Con^gress
*^^^^^^^*^r^m~^^^^^^^'J'^^ *^^^м^Л^ч^*^*^*^*^*^«^Г^*





ten^d wi th t^he we^ather only at Ki l l Devil Hi l l
^f^or a per^i^o^d o^f several ho^urs, the NASA
fl i^gh t controllers and astronauts needed a
^glob^al perspective ̂ for the 2-d^ay Shutt le mis-
sion. They re^quired accurate forecasts for
la^unch da^y in Florida, and for 48 hours
b^e^yond f^or both the C^al i fornia landing site
and the bac^kup site in New Mexico. Other
fore^casts had to be available for three over-
seas landing sites in Spain, Hawaii , and
Okinawa, if an emergency forced a landing
outside the United States.

If the weather for the Shuttle mission had
been s imi lar to ̂ that f^or the ^Wright br^others,
NASA flight controllers m^ight have been
reluctant to iss^ue "Go" for la^unch. Ma^x^ i -
mum all^owable head winds for the Shuttle
landing were limited to *28-miles per hour,
close to the existin^g winds for the ^Wright
Brothers' f i r s t f l ight .

Other weather conditions re^quired for a
safe Shuttle landing ^included ma^x im^um
cross winds of 1 1 -miles per hour, only scat-
tered clouds, no ra in , and no lightning
^within 10 miles of the landing site or belo^w^
^60,000 feet anywh^ere along the Shuttle's
descent path.

The focal point for weather analysis and
briefings ^for the Sh^uttle missi^on contr^ollers
and astronauts is a three-man group of
meteorologists from *NOAA's National
Weather Service. Headed by Richard *K.
*Siler, the group makes up the *Spaceflight
Meteorology Branch which NWS main ta ins
at NASA's Johnson Space Cent^er in Hous-
ton, Tex., to support all manned missions.

Members of this group include Roger *K.
Carter and *Searl *E. Richards. They were
assisted by Jim Nicholson of the Satellite and
Space Support Division, headed by Bur ton
H. Kirs^chn^er.

During the ^2-day mission of the Shut t le
Orbiter, weather observations and site fore-

casts were provided by field uni ts of the
National Weather Service, the Air Weather
Service, and other weather elements of the
Department of D^efense.

According to *Siler, the landing phase of
the Shuttle mission was the most critical
time f rom the standpoint of the weather.

^.^.. a threa^t to
th^e li^ves

of the flyer^s^.

To explain the cr i t ical need *forgo^od land-
ing weather, the NWS meteorologist com-
p^ared a typical landing of a commercial
airliner with that of the Space Shuttle. A
transcontinental air l iner cruising at 40,000
feet (seven and ̂ one-half miles) altitude nor-
mall^y takes about half an hour to descend
and land. In bad weather, the pilot can circle
the airport many times and land in l imited
visibi l i ty with the aid of navigation ins t ru -
ments. If landing at one site *isdetermined to
be impossible at the l^ast minute, the aircraft
can be diverted to another airport.

"The landing site for the Shuttle, ho^w-
ever, must be selected bef^ore the craf t leaves
earth orbit," *Siler explain^ed.

^Once the Shutt le begins its hour-long
descent, two- thi rds of the way around the
globe, it is pow^erless to change the desig-
nated landing site because the c ra f t is essen-
ti^al ly a glider," *Siler said.

"The weather is ^a critical factor," he
added. "It h^as to be excellent both along the
vehicle's descent route and at the predeter-
mined landing site."

As the Shuttle was leaving orbit, sounding
rockets were launched from *Pt. *Mugu, Calif. ,
to check upper atmosphere wind velocities
along the craft 's descent path.

Other atmospheric data were colle^cted
with additional sounding rockets, ball^oon-
borne radio-sondes, and the *NOAA-6 satel-
lite as the Shuttle returned to ear th. This
information is now being used by NASA
engineers in post-fl ight analys is of the Shut -
tle's design to withstand extremely high
temperatures created by atmospheric fr ic-
tion during re-entry.

Essentially, we develo^ped atmospher^ic
profiles from the surface to 400,000 feet
using atmospheric temperatures, pressure
densi ty, humid i ty , and the wind data, said
*Melvyn *^E. *Gelman of the Climate Ana lys^ i^s^
Center at the NWS Nat ional Meteorologica^l^
Center, Camp Springs, *Md.

If margina l weather had developed *unex
*pectedly at Rogers Dry Lake where the Shut
tie was scheduled to l a n d , *missior
controllers were prepared to make ever
more atmospheric observations. They *woulc
have ordered a *T-^38 jet aircraft to test *fl;
landings at the lake with a backup *Shutt^k^
astronaut at the contr^ols.

As it turned out , there was not a need ^u^
test land^ing conditions at the lake; the *sk^1^

was clear ^and the wind calm—*perfe^c^
weather for landing.

The only sign of the weather 's impact or
the mission was a pair of s l^ ight ruts left ir
the lak^e bed as the ^98-ton Shuttle touché^e^
down. It had rained m th^a t part of Ca l i fo rn i^a^
two weeks earlier—an unusual *occurrence^-^
*and the gr^ound ha^d not yet dried co^n^
*pletely.

^NO A ̂ A'^s S^ear/ R^i^ch^a^rd^s ^(^l^eft^)^
^and Di^c^k *Sil^er fla^n^k ^N^AS^A's
^N^ei^l *Hut^cbin^son, ^S^h^uttl^e fli^g^ht
d^ir^ector. A^b^o^v^e, ^th^e ^Shutt^l^e de^s-
^c^end^s f^or a ̂ near-^p^er^f^ect ̂ l^a^n^din^g.

Credit: NASA
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ad do^g ŝ and En^glis^h^men go
ou^t in t^he ̂ mi^d^da^y sun,"
^Noel Co^wa^rd r^e^ported of
colonial administrators

reckless o^f t^heir health and sani^t^y in
southern climes. His ̂ wry warning is
actually rather sound advice con^sidering
what we know today of beat stress .̂

Here's what *^NOAA's e^xperts ^say:

Easy does it

Hot Weather
low down and take it easy. Stay out of the sun. Eat
a little less ̂ foo^d, drink a lot more water. Find a

cool place whenever you can.

Follow that advice and you'll withstand sum-
mer's heat a lot better. Even in times of long and extreme
heat waves, you'll have a better chance to stay reasonably
comfortable—or to avoid ge^tting seriously ill—by making
sure you know heat wave safety rules, and followin^g them
carefully.

Excessive heat killed nearly 20,000 people in the United
States in the years from 1936 to 1975. The effects of heat
waves can build up in people who don't take proper
precautions, and cause heat stress, ranging from small
symptoms such as easy fa^tigue and high pulse rate to heat
stroke with del ir ium and collapse.

Important causes of heat stress are high temperature, high
humidity, little air movement, too much physical activity,
and radiant heat from the sun, bri^ght lights, a stove, or
other sources. Other contributing factors are physiological
characteristics that dif fer from person to person, atmos-
pheric pressure, and clothing.

If you see someone suffering from heat stroke, call a
doctor or get the patient to a hospital immediately. Delay
can be fatal .

To avoid suffering from summer heat, follow these
safety tips:

• Slow down. Your body can't do its best in high
temperatures, and might do its worst.

• Heed your body's early warnings that the heat is get^ting
to you. Reduce your level of activity immediately and get to
a cooler place.

• Dress for summer. ̂ Lightweight, light-colored clothing
reflects heat and sunlight and helps your body's regulatory
system maintain normal body temperature.

• Put less fuel on your inner fires—in other words, eat
less. Foods such as proteins that increase metabolic heat
production also increase water loss.

• Don't dry out. Heat wave weather can wring you out
before you know it, so drink plenty of water while the hot
spell lasts.

• Stay salty. Unless you're on a salt-restricted diet, take an
occasional salt tablet or some salt solution when you've
worked up a sweat.

• Avoid thermal shock—that is, try to accustom yourself
gradually to the heat. Treat yourself extra gently those f i rs t
few beastly hot days.

• Get out of the heat whenever you can. Physical stress
increases with exposure time, so keep it down. If your
home isn't air conditioned, drop into a cool store,
restaurant, or theater every so often—anything to keep your
exposure time down.

• Don't get too much sun. Sunburn makes the job of heat
dissipation more di f f icul t . D
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^В he Seattle Aquar ium opened its
^doors to the public ^for the ^first
time on May 20, 1977. Located in

*^И^И Seattle's Waterfront Park, the
f a c i l i t y offers a unique experience to the
vis i t in^g public. It also provides a unique
opportunity for an exchan^ge, with *NOAA,
of people, knowledge, and ideas.

Efforts involvin^g the National Marine
Fisheries Service and ^personnel from the
aquarium demonstrate this sense of workin^g^
to^gether.

Formal coop^erative programs began with
the Northern fur seals which are held at the
aquarium as part of a cooperative research
and display program. The goal is to rear
young fur seals f rom less than a year old to

the point where they reproduce at age ̂ 5 to 6.
Seals raised in other captive situations have
not grown in the same manner as their wild,
adult counterparts. However, with the large
pool and the special feeding regime specified
by the research plan these seals appear tobe
growing much more normally.

Other biologists at the aquarium have
worked wi th *NOAA scientists to develop
techniques for the hatching and rearing of
marine f i sh eggs. Some of those techniques
have been used by the aquarium to hatch and
rear sp^ecies which had not been previously
reared. Those efforts won for the aquarium
the American Association of Zoological
Parks and Aquar iums Edward *H. Bean
Award (for outstanding achievement in

The
Northwest^'s Fanciest

Fishing Hole*H. D^ou^g *Kemp^er
Dir^e^ct^or, S^e^attl^e Aq^uarium
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^The ^won^de^r an^d m^yster^y of th^e^
^s^ea..^л ^ch^ild wa^tch^e^s ^л Se^a ^Star
^inch its ^way u^p ̂ a ̂ windo^w at the
Seattle A^qu^arium ̂ {f^aci^n^g ̂ pa^ge^,^
abo^ve) in the ^Dome ro^om (^fac-
in^g page^, belo^w), where ^visitor^s^
^are ̂ surround^ed ̂ by ma^nn^e life in
^it^s n^atural ^stat^e. The f^acilit^y^
(left^) cost ̂ $^5.4 mi^l^lion, and
inc^lu^de^s a fish ladder ^(belo^w,
left^) where sa^lmon are hatch^ed,
r^eared, and released to t^he ̂ sea;
in time t^hey return up thi^s^
ladder to spawn.

^Credit: All ̂ Photos ̂ Sea^ttle A^qu^arium

propagat ion) ^for the Pacif ic spiny
*lumpsucker.

Cooperation h^as not been limited solely to
scientific matters. Many *NOAA scientists
regularly serve as speakers for the aquari-
um s evening lecture series. Not only do
scientists assist the aquarium, *NOAA ves-
sels do also. The *NOAA Fisheries Research
Vessel Jo^h^n *Cobb was a part o^f the aquari-
um's Year of the Coast Festival during the
fal l of 1980. Hundreds of aquar ium visitors
toured the vessel and learned more of the
*NOAA mission. Not all cooperation takes
place at the aquarium. Seals an^d traveling
exhibits from the aquarium were prime
attractions at the last two *NOAA Northwest
and Alaska Fisheries Center open houses.

A major element in the success of the
aquarium is a unique e x h i b i t "storyline.
Rather than a random collection of displays,
each exhibi t at the Seattle Aquar ium is
placed in a specific sequence which tells a
step-by-step "story" concerning the natural
history and biology of aquatic animals as
well as the concepts of habitats and ecosys-
tems. Eight major exhib i t themes move the
vis i tor from entry to exit .

Start ing wi th Life Began in the Sea,''a
large multi-me^dia construction, the v is i tor
moves on to "Adaptations*" which consists
of l iv in^g displays of fishes which show exam-
ples of how l i fe adapts through n a t u r a l selec-
tion. "Diversity" fol lows and points out the
lar^ge variety of ocean life forms and that not
all l i fe in the sea is f i sh-l ike. Since the ent i re
a q u a r i u m was designed to emphasize the
Northwest and, speci f ical ly, *Puget Sound,all
animals in "Diversity" are inhabitants of the
Sound and the Northwest region. From here
the v is i tor moves to "Ecosystems," a graphic^-^
display accompanied by l iving exhibits
which expla in pr imary production and other
elements of how matter and energy move
through an environment. Ecosystems
serves to introduce Living Places in the
Sea" which is a brief overview of the major
l i fe zones of the sea; the Open Sea, the Deep
Sea and the Continental Shelf. Several l i v i n g
exhibits, a representative coral reef, man-
grove swamp, and open sea aquar ium
accompany or are planned for this exhib i t
theme which continues wi th "Livin^g Places
in *Puget So^und.^" At this point the major
e x h i b i t s of the aquar ium begin. Three large,
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A ^grou^p o^f ch^i^ld^r^en ob^ser^v^e^
m^ar^in^e l^ife t^hrou^gh on^e ^of the
port^al^s of t^he uni^que Do^m^e^
room, ̂ g^i^vi^n^g the^m ^an intimat^e^
e^ye-le^v^el ̂ v^i^e^ti' of the ^creature^s of
the s^ea.

walk- th ro^u^gh habi ta ts (S^an^dy Beach, Sal^t^
Marsh, an^d R^o^ck^y Coast) containin^g repre-
sentative *intertidal habitats ^with represen-
^tative f lora and fauna are the f i rs t elements
of this exhibit theme. Each exhibi t displays
birds, fishes, invertebrates, ^and plants ^typi-
cal of *Puget Sound shores Along the public
pathway small specially designed a^quar iums
all^ow visitors to clearly view small, burrow-
ing or otherwise secretive inhabitants of
these env i ronmen t s . An in t rodu^c tory
exh ib i t of the many *familiesand representa-
tive of species of fishes that live in *^Puget

Sound follows the *intertidal displays and
introduces the visitor to sub-tidal *Puget
*Sound^-the Underwater Dome.

Entering from a darkened corridor, the
Dome visitors are suddenly surrounded by
water and marine l i fe . Instead of standing
outside a tank, the viewers are n^ow partici-
pants in the exhibit i tself, ex^periencing what
it is like to be s^urrounded by a world of water
and its inhabitants. The diversity of under-
water life in *Puget Sound, presented in
separate exhibits throughout the a^quarium,
can be seen here as a complex, interacting
community.

Although this room seems to be belo^w the
water, it is actually above sea level. *Itconsists
of a ̂ 30 fo^ot diameter hemisphere of window
panes and concrete *mullions surro^unded by ^a^
400,000 gallon aquarium which is filled fr^om
*Puget Sound. The hundred and five viewing

win^dows are sealed in place by caulking and
water pressure.

The exhibit was divided into two areas by
pla^cin^g the observation hemisphere off cen-
ter in the tank. The smaller side depicts a
*subtidal piling environment; the larger por-
tion of the tank represents the open water.
The walls and floor are painted so that the
visual ef^fect is to make them disappear.
Although visitors are looking through only
25 feet of water, animals appear to be mov-
ing in the open sea; silently cruising by,
changing ̂ color and scale as they disappear in
shadows toward the far wall of the tank and
suddenly reappear.

Specimens in the Dome are those native
to *Puget Sound. Different species are con-
stant ly coming into view as others disappear
from sight. Schools of herring, mackerel or
salmon pass by. Other familiar species are
perch, bass, *lingcod and *ro^ckfish. Some of
the octopuses making their way across the
window panes were captured under the
aquarium piers. The only sharks presently
cruising Dome waters are the dogfish com-
mon to *P^uget Sound; however, other local
species are planned for display in the fu ture .

Dome fishes are fed three times a day by
divers. Their diet consists of herring, squid,
crab, *rockfish fillets and prepared food
pellets. Each evening the water entering the
Dome from *Puget Sound bypasses the filter-
ing system. This allows nutrients—minute
plants and animals—to enter the tank and
supplement the food s^upply.

The Dome exhibit, as a whole, can be
enjoyed from the central view^ing floor; but
to appreciate its complexity, visitors should
plan to sit on a low bench near the glass and
let the marine life encircle them. Bottom
fish come alive, *seastars use their tube feet to
climb the windows,and an anemone ray may
unfur l its tentacles. Ordinari ly, these sights
are only for divers.

Following the Dome exhibit, both under-
water and above water views of marine
mammals; sea otters, Northern fur seals and
harbor seals are available. The final major
exhibit theme of the aquarium is called
"People and the Sea." It is an all- important
display that attempts to relate all the pre-
vious information and exhibit exposure to
the individual visitor as a member of a tech-
nological society which has impact and i n f l ^ u -
ence, both good and bad, on the ocean
environment. Several displays of food from
the sea, *underwaterexploration,aquaculture
and other regional, historical and contem-
porary subjects are now completed or are
planned for the future.

^Winding its way through the aquar ium
storyline is a f ish ladder cascading from a
salmon hatching exhibit to *Puget Sound.
Salmon are hatched and reared continuously
at the aquari^um and the *fingerlin^gs are
released to the open sea *to^grow, mature and
return to spawn. The Seattle Aquarium was
designed and developed co be an exciting,
dynamic and educational natural history
insti tution. It certainly has achieved that
objective. D
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*^•^. l ix feet below the barge, the diver
*^^^^^^^^^^ maneuvered the cumbersome

^• a i r l i f t into a ne^w section of the
*^^^^^^^^ wrec^k. Carefully s i f t in^g the mud

before all^owing it to be sucked up the hose,
he inadvertently missed the small round
copper penny which quickly clattered up the
pipe. It was not missed however, as it landed
up on ̂ the sieve bar^ge. For there, a do^zen pair
of eyes were minutely scanning the bar^ge's
screen for the smallest ar t i fact discharged
from the tube, and when the penny was
spotte^d, excitement quickly ran the length of
the workin^g platform, for here was the f i r s t
truly *dateable art i fact . This find would
f i n a l l y tell the archaeological team that this
was the wreck for which they were search-
ing—a wreck from the ̂ War of 1812 and lost
in the f ina l year of that war—1814.

The wreck site was on the upper reaches
of the *Patuxent River, less than a do^zen
miles from Washington, *D.C., and forty
miles from the mouth of the river where it
joined the Chesapeake Bay. It was, the dive
team believed, the f i n a l resting spot of the
Chesapeake Floti l la, lost on August 22,1814,
when the small American naval force of
seventeen vessels under command of Com-
modore Joshua Barney, f i n a l l y ran out of
water and luck and was put to the torch
before capture by the Brit ish troops on their
way to burn Washington. The coin, the only
one that would be found that year, gave a
date of 180^3, showing that the sh ip must
have sunk sometime af ter ^that date. Addi-
tional ar t i facts found in the ship and mea-
surements taken of the ship itself would
allow the underwater archaeologists to con-
jecture that they had located one of Barney's
miss ing vessels ̂ and, because of its si^ze, very
l i k e l y had located the f l a g s h i p — t h e
Scorpio^n.

This naval enga^g^ement was j u s t one of
many incidents to take place in the Maryland
and Virginia tidewater, for ever since the
f i r s t settlers fr^om Jamestown set out to
explore the Chesapeake, it has been the
trade route for commerce and exploration.
Warships, f i sh ing boats, steam boats, sailing
craft and ferries all plied these waters over
the past 374 years, providing settlers with
transportation long before roads and h i g h -

ways of today were constructed out of the
Indian paths of yesterday.

And, as w i t h most *watercraft, their e^xist-
ence is f i n i t e . Fire, collision, rot, warfare and
piracy cer ta in ly accounted f^or a large
number of ship losses in the Chesapeake.
The amount of cultural resources lying on
the bottom of the Chesapeake and its t r ibu-
taries is phenomenal. One local historian,
current ly inventorying the Bay's wrecks,
estimates over 3,000 ships were lost
between 1608 and 1900 w i t h i n the confines
of the Bay i tself . *Willard *Bascom, a noted
*oceanographer, several years ago wrote:
"Statistics for the 18th and 19th centuries
indicate that approximately 40 ̂ percent of all
wooden sai l ing ships ended their careers by
running onto reefs, rocks, or beaches made
of rock, sand or coral. This is a fantast ic
number of ships, perhaps as many as three
hundred thousand per ^century for the
world s oceans. Since there are few trained
underwater ^archaeologists in the world
today (although their numbers are grow-
ing), this leaves a great number of wrecks
which are located and salvaged by s^cuba d iv-
ers before an underwater archaeologist can
survey them and determine their value to
the history and knowledge of humankind.
Underwater sites in the western Mediterra-
nean, for example, where clear waters
beckon to divers, most sites shallower than
1^50 feet were quickly located and looted dur-
ing the *1950's and *1960's. However, in the
Chesapeake, we are certainly more fortu-
nate, for its murky waters have tended to
l imit diver a c t i v i t y and as a consequence
w i t h i n its waters lies a treasure trove of
i n f o r m a t i o n .

Tidal waters such as those in the Chesa-
peake, provide good protection for wrecks,
for in addition to poor v i s i b i l i t y , low sa l in i-
ties tend to l i m i t such marine boring crea-
tures as *Lim^no^n^a, teredos, and marine fun^gi
which, in marine waters, can f a i r l y quickly
reduce ship timbers level w i t h the bottom.
Sedimentation, also can protect shipwrecks
as was found in Maryland's *Patuxent River.
For here, land development and poor f a r m -
ing practices accounted for an estimated sed-
imentat ion rate of over 28^5 tons p^er s^quare
mile per year being deposited in the upper

Ten feet down^, a lost flotilla

Archaeology
Beneath The
Chesapeake

A coin d^ated 1803.
^A con^s^er^vator cleans and *pre
^s^er^ve^s ̂ arti^]act^s.

*K.R. *Hollingshead^*

*^'^Th^e *a^u^th^or *^к *^with *th^e *^Nati^o^nal *Marine
*^Fisherie^s *Seri^'i^ce, *^in *the *^M^ar^ine *^M^amm^al
*an^d *l^-ndan^f>ered *^S^p^e^ci^e^s *^Diri^sion *in
*^Was^hi^n^gt^on. *^D.^C. *He *i^s *al^s^o *a *m^em^b^er *^o^f^
*the *Nauti^cal *^Archa^eolo^gical *A^s^s^ociat^e^s *of

*^Marl^b^oro, *^Md.
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r iver. This rate was si^gnificant enou^g^h to
have brought to an end the n^avi^gation of the
upper river and to bury^' many shipwrecks
under its protective layer.

The sin^gle greatest obstacle encountered
by underwater archaeologists and divers
alike ̂ working in coastal environments is vis-
ib i l i ty , or rather, the lack of it. Mostly caused
by particular matter in the water, both
^or^g^anic and inorganic, it is impossible to
describe to non-divers the sensation of not
seeing anyth ing but a dark swirling nothing-
ness in f ront of the faceplate. Of course, if an
underwater archaeolo^gist intends to work in
such an environment, that person must
quickly learn to rely on the other senses to
compensate for the loss of sight. One quickly
learns to "see" with the hands, and after
some t ra in in^g, one i s able to mo ve a round on
a wreck f a i r l y well. Of course, a kn^owledge of
ship architecture also aids *ing^aming a f a m i l -
i a r i t y wi th the surroundings.

It was for tunate that the States of M^ary-
land ^and Virginia both recognize the value
of their drowned *cutural resources, and as a
consequence, both have active programs
underway to preserve this cultural herit^age.
Since 1976, the Virginia Research *Centerfor
Archaeology under the auspices of the Virgi-
^nia Historic Landmarks Commission, has
funded an underwater archaeological survey
and excavation of several of the numerous
vessels scuttled by Lord *^G>rnwallis in 1781,
prior to his surrender at *Y^orktown. This
project is current ly proposing to build a cof-
ferdam around one or more of these wrecks
^wherein visitors can watch archaeology in
action.

In Maryland, the site for that State's first
underwater archa^eological site excavation
w^as the quiet community of *Wayson's
Corner, approximately ^20 miles from the

Nation's Capitol. This small crossroads of
trailer parks, homes and restaurants, became
^the gathering spot in 1980 for the under-
water archaeologists, divers and support
staff of the *Patuxent River Submerged Cul-
tural Resources Survey. This survey, con-
ducted under a ^grant from the Heritage
Conservation and Recreation Service and
administered by the Maryland Historic
Trust, began in 1979, when the Nautical
Archaeological Associates of Upper Marl-
boro, Maryland, and the *Calvert Marine
Museum of Solomons, Maryland, made tran-
sects of the *Patuxent River with a marine
proton magnetometer. Areas of the river
had been specially selected because oral his-
tory or research indicated the greatest *likli-
*hood of making ^significant finds. After the
magnetometer indicated an anomaly, a
"hit", divers would enter the water to ver i fy
the location. It is ama^zing how many bed
springs, coils of cable, and other large iron
objects are on the river bottoms. During the
two week survey in 1979, the survey team
located the rem^ains of a gunboat of the Che-
sapeake Flotilla lost in St. Leonard's Creek,
and several 18th and 19th century schooners
and fishing craf t , including the remains of
one small boat which dated around 1680. But
the most significant find would come at the
conclusion of the expedition almost as if
planned.

^By the conclusion of the survey seas^on, the
small team had reached the area of Spyglass
Island where they all knew, should lie the
remains of Commodore Joshua Barneys i l l -
fated f lo t i l l a of seventeen vessels and several
merchantmen. Yet, it was unclear to them
why such locally well known wrecks had not
been discovered by divers previously. As
they moved up the narrow river, the magn^e-
tometer continued to show numerous small

"hits", and marker buoys were tossed over-
board each time. Completing the run, the
surveyors noted that all markers were
approximately equidistant from one another
and stretched along the river for a distance
of some 1,650 feet, *veryclose to the le^ngth of
the lost fleet if they had been tied up bow to
stern as reported. Divers were sent over the
side at the sites, but upon returning,
reported only a sand bottom in water depths
of ̂ 5 feet and n^o parts of any ships protruding
above the bottom. A water jet was put into
operation, and after many hours of work, the
outline of one of the wrecks became appar-
ent. H^owever, it was located under 5 feet of
sediment and the question of why it had not
been found previously had been answered.
During the probing the single f ind , was a
turtle shell, absent from its owner and there-
by the wreck site received its name—the
Turtle Shell Wreck. Excavation would await
the 1980 field season.

The story of the Chesapeake Flotilla is a
fascinating one, although little known out-
side the Chesapeake. Commodore ^Joshua
Barney, Revolutionary War hero, had a fleet
hastily constructed in Baltimore to meet the
threat of the British on the Chesapeake. By
the spring of 1814, his fleet was ready and
they sailed and rowed out of Baltimore to
meet the British who had established an
outpost at Tangier Island. Since his fleet of
eighteen vessels was no match for the large
Bri t ish fleet, he could only annoy or disrupt
the British incursions. By June 9, Barney had
been trapped in St. Leonard's Creek, a tr ibu-
tary of the *Patuxent River and the British
launched what they believed to be a f i n a l
attack. It was repulsed. Again they attacked
and again he repulsed them. Then on ^June
26, Barney launched his own attack which
sent the R^oyal Navy frigates retreating

*A/^wr^e *^ii^n^d r^i^g^h^t, ^C^o^ff^erdam ^and t^h^e
*^W^iir^atiHH *^A^/^i;^;ri ̂ a^r^e ̂ s^h^o^w^n*. On ^o^p^po^sit^e^
^p^a^g^e ̂ fla^n ̂ an^d ̂ profil^e ̂ sc^hem^at^ic^s of th^e
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down the river freein^g Barney from the con-
fines of the creek. The British were stunned
by th^e defeat and decided to await *reinforc-
*ments before a^gain tac^kling the feisty Com-
modore. By August 18, 1814, the British
amassed the largest wartime naval force
ever to enter the Bay. There were over
twenty vess^els of war, includin^g four *ships-
*of-the-line, a large train of transports and
supplies, and a landing force of four thou-
sand men. At noon, they moved into the
*Patuxent; Barney wisely moved further
*upriver. Although the British must first des-
troy Barney, their goal was to attack the
Nation's Capitol. At Benedict, Maryland, the
British troops landed to march along the
west bank of the *Patuxent, supported by a
number of light vessels.

Recognizing the inevitable, Barney aban-
doned his boats above Pig Point, leaving
each with a small crew, and took his remain-
ing 400 men to join the American forces
preparing to defend the Capitol. Admiral Sir
George *Cockburn wrote of the flotilla's des-
truction on the 22 of August:

"As ̂ we opened the re^ach ̂ abo^v^e P îg Point
I pl^ainl^y di^sco^vered Commodore B^arne^y'^s^
broad P^endant in the headmost Ves^sel, ^a^
l^ar^ge S^loop, a^nd the rem^ainder of the
^flotill^a ext^endin^g in a lon^g line a^stern of
her. Our boat^s no^w ad^vanced to^wards
them as rapidly a^s possible, but on
*near^ing them we ob^ser^ved ̂ the ̂ Sloop
bearing the Broad ̂ Pe^ndant to be on fire,
an^d ^she very ̂ soon afterward^s blew up. I
no^w saw clearly that they were all
abandoned and on fire ̂ with trains to their
^ma^gazine^s, and out of the seventeen
vessel^s which composed thi^s formidable
and ^so m^uch vaunted flotill^a sixteen were
in ̂ quick succes^sion blown to atoms, and

the ̂ seventeenth, in which the ̂ fire had not
taken, were captured...I found here lying
above the ̂ Flotill^a u^nder ̂ it^s protection
thirteen merchant schooners, some of
^which not be^i^ng ^worth bringing away I
caused to be *^Vu^r^nt..."

Now, in June, 1980, Nautical Archaeolog-
ical As^sociates and the *Calvert Maine
Museum returned to Pig Point ready to con-
duct an *indepth excavation under a new
grant from the Trust. Four 25-foot long
barges were moored over the site and a tem-
porary plywood cofferdam constructed
around the extremities of the wreck. Then,
using an airlift, the divers carefully removed
the blanket of sand, mud, and debris cover-
ing the wreck which was reached at a depth
of approximately 5 feet. The purpose of the
airlift was to remove the overburden from
the site-but not to remove the artifacts. Spoil
from the site was pumped through a 3 inch
hose and onto a specially constructed sieve
box up on the barges where it was carefully
searched for anything that might be missed
by the di ver below. By June 11, the di vers had
cleared the area down to the deck of the ship
and had discovered the open hatch entrance-
way. Carefully, working their way downward
layer by layer, and working almost entirely
by touch, in the poor visibility each artifact
recovered was carefully plotted in both
horizontal and vertical dimensions and
removed for preservation. Early finds
included a complete military field surgeon's
instruments, carpentry ^tools, bottles and
ceramics. Since each item had its own story
to tell, the careful analysis of each item in
relation to another was made. One of the
divers, while carefully excavating a storage
section, came upon a mass of grey cl^ay. Not
ful ly aware of what he possessed, he
returned to the surface with the find. Later.

tender loving care would allow an entire
ship's lantern to be reconstructed from the
metal fragments within the clay.

Reluctantly, on June 27, with funds run-
ning low, the Project Director, ^Donald
*Shomette, gave the word to *rebury the wreck
to protect it until some time in the future
when funds would again become available to
complete the excavation.

During the project, artifacts recovered
and returned to the surface were given a field
catalog number, photographed, sketched
and then placed in a plastic bag to prevent
drying and deterioration. In preparation for
the recovery of artifacts, the State had
funded for a conservation laboratory to be
constructed at Solomon's Island, Maryland.
There, in the historic Lore Oyster House, a
19th century building currently being reno-
vated as a working oyster house and museum
display by the *Calvert Marine Museum, the
conservation laboratory was constructed
durin^g April, 1980. Under contract, a trained
conservator was hired to clean, stabilize,and
preserve the recovered material. By the end
of September, close to 1^50 artifacts were
available for study and display.

Now with the expedition completed,, the
artifacts preserved,and the technical reports
written and presented, these archaeologists
and divers could pause to reflect on what
they had accomplished. They could gain
some satisfaction that they had contributed
in some small way to the store of informa-
tion on American history although they real-
ize that much still remains to be learned
even on this seemingly minor event in his-
tory. But it remains to be seen whether oth-
ers will view this work in the same *lightand
whether funds will be available in the future
to continue probing into the history of the
Chesapeake that remains beneath its waters.
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he very tip of Cape Cod
^form's itself into
a curl enclosing *Province-
town Harbor in this National

Ocean Survey photo taken from
12,^500 feet using infrared f i lm to
shar^pen shoreline details for mapping
purposes. At "sea level" deep sea
fishing trawlers, seiners, and *draggers
tie up at the village where summer
people mingle with the descendants
of Portugese *Azoreans and Cape
Verde islanders who operate the
fishing fleets. The town, with its
narrow shop-lined streets is popular
with vacationers who also crowd the
town beach, we^st of the village, and
Race Point, on the ocean side. Over-
looking the area, 3^52 feet above sea
level, is the Pilgrim Memorial Monu-
men^t commemorating the landing of
the Pilgrims on the outermost tip of
Cape Cod, on November 11, 1620,
before they reached Plymouth Rock.

*|^*^Ж^^^<^-^^ ̂ v^:.'*^w. *:-• *.'
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*^Щ ̂ ^^^^1 *^• hen ̂ the atmospheric bloc^ks
^• *^Ш ̂ Ж *^Ш of high and low pre^ssure
*^•^• *^•^• areas take up certain *posi-
*^^^* *^^^~ *tions in the western United

States, the wind roars down the eastern
slo^pe o^f the Rockies, and Front Ran^ge com-
muni^ties, at the foot of this *aeloian waterfall,
batten down the hatches.

It happens, on the average, several times a
year, usually in the fail to early spring. In
some areas, the winds gust to well o^ver 100
miles an hour. They perform a kind of
cleansing. *^Whatever's loose—shingles, lit-
ter, mobile home skirting, an old tree limb—
can be blown away. Auto windshields and
westward-facing windows become pitted
from the occasional sandblasting. Huma^n^
inhabitants may be exhilarated, frightened,
or depressed by the howling wind; there's
something disconcerting about w^atching
your picture window bulge inward under
some enormous invisible weight. At n^ight,
when audio dominates visual, the winds play
a constant distant roar accented by the thud
of a gust against the outer walls. Somehow
gritty dust seeps through *double-paned win-
dows to settle ina thick coat on window sills.

Often the winds begin suddenly, the first
powerful gust sweeping through town, rais-
ing a cloud of dust a^nd debris as it goes. They
rise rapidly, gusts of 40 miles (64 kilome-
ters) an hour giving way to gusts of 70 or
80—well over the hurricane threshold. It
isn't long before Al *Bedard's telephone beg-
ins to ring.

Alfred *J. *Bedard, a scientist at *NOAA's
^Wave Propagation Laboratory in Boulder,
oversees a network of automated wind-
sensing stations around town, the Boulder
^Wind Network.

In addition to measuring wind speed and
direction, instruments in the n^etwork,
installed and maintained by G^irl *^Ramzy of
*NOAA, measure tempera ture, pressure,and
solar radiation. Their readings are tr^ansmit-
ted instantly to a computer across the hall
f rom *Bedard's off ice at the *NOAA
laboratory.

On wind storm days, *Bedard is a resident
expert on how hard the wind is blowing
where. A school principal may need to
decide whether to close early and s^end the
children home or to keep them there until

it's safe. A construction line supervisor may
want to know if the winds are rising, so he
can tie down loose materials. A radio station
may w^ant to broadcast cautions to its listen-
ers. Many callers are individuals who are
simply curious.

After a windstorm—most last only a few
hours—when all the read ings a re fi led in the
computer, *Bedard invokes a special program
he devised and has *thecomputerdrawa map
of the B^oulder area with the peak gusts and
times they were recorded for each of the five
sites in the network. The maps are distrib-
uted to local newspapers and radio stations.

Hurricane for^ce
^winds in ^the

Rockies^.

The network, which *Bedard and a
National Center for Atmospheric Research
*(NCAR) scientist, Tony Rockwood, set up,
has been in operation for nearly 3 years. In
that time, it has provided data unprece-
dented for its density and continuity, data
that *NOAA and other scientists are filtering
to learn more about winds and how terr^ain
affects them—from the *chinook and bora
winds that roar down from the high moun-
tains to the gentlest zephyrs.

A year and a half ago, the Boulder Wind
Network was a valuable player in a pilot
study of the high-speed *downslope winds
and the *upslope circulations that bring snow
from the plains. The study, which *Bedard
coordinated, involved *NOAA, *NCAR, the
University of Colorado, and Colorado State
University. The 2-month experiment, call
AEOLUS, was to study a variety of Front
Range atmospheric *ciruclation conditions
and associated cloud processes that occur in
Boulder Valley in the winter. In addition to
the wind network, the scientists used the

instrumented tower at the Boulder Atmos-
pheric Observatory near Erie, instrumented
aircraft, balloons, *NCAR's portable auto-
mated instrument network, and *NOAA's
array of remote sensors, including a huge
VH^P radar in a mountain valley west of
Boulder.

One case the experimenters captured in
their records showed how upper level air
flow can wear away an inversion. Early in
1980, cold air from Canada settled in Boulder
Valley, the combination of snow on the
ground and clouds above maintaining a
strong inversion. Then a low pressure area
approaching to the northwest cau^s^ed an
increased flow aloft. On March ̂ 5, at 10 p.m.,
a number of instruments that had been
recording total calm showed an abrupt
increas^e in wind. At the same time, the
temperature increased more than 22 degrees
F (12 degrees *C).

The remote sensors showed a layer of
wind shear and turbulence, probably where
the upper level winds blew across the top of
the inversion, that gradually descended until
the winds reached ground level. The
researchers believe with proper monitoring
of the atmosphere, such shear e vents may be
predicted, to aid aircraft op^erations along
the foothills.

This pattern, says *Bedard, is not unusual
for Boulder Valley. "One thing that happens
here is that cold air sitting over Boulder
protects us, for a while, from high winds
flowing over the top. But eventually it
erodes away, and the wind works its way
down. That's one reason it seems to hit so
suddenly sometimes."

By itself, the wind network has recorded a
great variety of wind conditions. Rummag-
ing through a drawer of charts, *B^edard
remarks, "I never had such a pile of data in
my life^, and such good data." Many of the
wind events the network has recorded

Boulde^r ̂ a^nd other com^mun^itie^s^
on th^e e^a^stern ^side of the
mountain are battere^d by hi^gh
^wind^s se^veral times each ^year.

Keeping The Wind
Watch In Boulder

Louise *Purrett-Carroll
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^scientis^ts were familiar with i^n a general
way. ^What the wealth of new me^asurements
does, says *Bedard, is do^cument some of the^se
events for the first time, and reveal the
^details of what happens.

The computer where the network's read-
ings are stored can regurgitate them in a
variety of forms, so these r^elatively simple
measurements can be man^ipulated to derive
many inferences.

One printout, a diagram that look^s like a
segmente^d clock, shows how ^much of the
area's wind comes from each of 36 directions
during a given month. A scattering of
arrows shows the direction and velocity of
winds recorded at a particular station. The
data can be average to derive the mean wind
speed for a certain hour, day, or month. One
^graph shows that, for August, 1979, ̂ four
miles (seven kilometers) an hour was the
most frequ^ent velocity reading at a particu-
lar site. If someone wants to know how
much wind it took to remove his roof, the
computer can provide the maximum gusts
during the critical time period at the nearest
station. Simultaneous measurements from
different stations can be compared to infer
broader patterns.

The same data can be displayed in differ-
^ent ways. The di^stribution of wind directions
can be presented either in a bar graph, or as
flocks of dots, each representing the rela-
tionship of wind speed to direction.

*Bedard can extract the greatest variety of
*d^jta with his terminal at the lab. But
researchers with computer terminals can tap
into the *NOAA network by phone line. The
National ^Weather Service forecast office in
Denver has a ̂ terminal that forecasters use to
call up winds, temperature, or pressure in
Boulder. Though the two cities are only 30
miles (48 kilometers) apart, Front Range
weather is highly variable and there maybe
^significant differences. Windstorms from
the west, for example, tend to die out by the
time they reach Denver.

Though such dense, constant measure-
ments can add immeasurably to scientists'
understanding of wind and weather, the
wind network has m^any uses beyond fore^-^
casting and research, some of them highly
immediate and pragmat^ic. As public aware-
ness of the network spreads, *Bedard receives
more and more calls. Last October, he began
keeping a lo^g of re^quests for wind
information.

"Consulting engineers use wind statistics
for siting buildings," he says. "Builders use
wind data for filing their environmental
impact statements—what gets blown
around if a wind comes up when they're
doing something. The Public Health Service
has called for wind statistics. A company
testing a wind screen *tocontain fly ash parti-
cles at a local powerplant wanted to know
when would be a good time to test the
screen.

"Teachers call. One wanted to know
where to locate an experimental wind-
driven turbine, as a demonstration for *stu-
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dents. 1 get a lot of requests from individuals
and engineering firms interested in wind
power. And, the news media call a lot."

Sometimes the wind connection is not so
obvious. One caller wanted the mean wind
direction for a certain place and time to help
track down a lost dog. A dog on the loose,
explains *Bedard, "tends to travel *up-scent—
upwind. So they thought they ̂ might be able
to tell which direction he went." (A limita-
tion to *Bedard's role as wind oracle is that he
gets little feedback of what callers do with
the information he gives them; he doesn't
know if the dog was found.)

The present wind network is a stream-
lined successor to one *NOAA established in
19^72, a loosely knit ass^ociation of recording
anemometers. The instruments were
located at *NOAA and *NCAR ^facilities,
schools, the Boulder Dail^y Came^ra office,
local industries, and private backyards, and
were maintained by volunteers. Most instru-
ments were of the type that tracesa *squiggle
of wind velocities on a strip of paper. Some
simply marked peak gusts. The number of
stations varied, with a maximum of about
25. After a windstorm, a *NOAA employee
would telephone each site, and someone
there would read off the peak ̂ gust and the
time it was recorded. These were printed on
a map of the city, which was then reproduced
and distributed. The strip charts were col-
lected and archived at the *NOAA labs.

These records confirmed patterns in the
wind velocities that layman's wisdom had
suspected—for example, that the worst
winds usually blow in the southwestern part
of Boulder. Though it contributed much,
that earlier network had its limitations. Data
might be lost due to the absence or illness of
a volunteer observer, and it sometimes took
half a day to collect readings for a map. The
new network has no such problems; the da ta

come in automatically and instantly.
The present network applies the most

advanced technology available, but it is by no
means finished. "We're constantly improv-
ing the software," says *Bedard. Recently, the
Solar Energy Research Institute in Golden
provided *pyranometers to be added to each
site to keep track of solar radiation. Soon,
*Bedard and *Ramzy hope to add heated rain
gauges. These would keep a record of rainfall
with a tiny bucket that tips over whenever it
gets a certain amount of moisture. The
number of "tips" is recorded and relayed,
with the rest of the weather da ta, to the main
computer. A heated rain gauge can measure
the amount of moisture from snowfall by
melting it.

The network might also provide a valua-
bl^e service to aviation in Denver, says
*Bedard, helping air traffic controllers with a
recurring problem. Airplanes usually land
into the wind. The arrival of a new warm or
cold front, *Bedard explains, brings a radical
shift in wind direction, and the airport must
reroute traffic to an entirely different set of
runways. The problem at Denver's *Sta-
*pleton airport (and probably at many oth-
ers) is that "if a cold front comes down from
the north, it doesn't show well enough on
standard weather maps to say when it will
reach the airport. So when it hits, they have
to hold up traffic while they reroute it. This
usually means delays of half an hour or so,
and burning a lot of extra fuel. If the control
tower knows within a short increment of
time—5 minutes or so—when the front will
hit, they can start planning ahead and avoid
delays.

The stations in the wind network would
detect the arrival of the front by the abrupt
change in temperature. The lapse in time
between when the front reaches successive
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Stationscan tell how fast it is travelling, and,
therefore, when it would reach *St^apleton.
An ̂ ad^ditional station, probably to the east of
Boulde^r, would provide wide covera^ge across
the leadin^g edge of the front. Such wind-
shift warnings probably would be issued not
by the wind network itself, but throu^gh a
prototype weather service the *NOAA labs
are developing. The prototype weather ser-
vice's computer would query the wind net-
work computer for data to formulate a
warning.

The Boulder Wind Network will probably
never be finished. Its dual nature as both a
research tool for studying winds—and way^s^
to study winds—and as a service to a com-
munity with changing needs, ensures that.

Such a network would be instructive and
useful almost anywhere. Along the Front
Range of the Rockies, where the hills and
mountains force the air into a dance with
endless variations, and where the violent
rush of the wind can disrupt the routines of a
city, it is doubly so. D

*Chinooks And Boras—The Mountain Winds
*oulder's scenic location at the
foot of the Rockies brings high
winds as well as tourists, for
the winds, both the warm

*chinooks and cold boras, are born in the
mountains.

The winds are not unique to Colorado's
Front Range. The conditions that create
them here create them elsewhere.

The name *chinook, now applied to the
warm dry wind on the eastern slope of
the Rockies, was first used at Astoria,
Oregon, where a warm wind blowing off
the Pacific seemed to come from the
direction of a Chinook Indian camp.

Chinook wind begins with the ascent of
moist air up the windward slopes of
mountains. As the air climb^s, it expands
and cools rapidly until its moisture
condenses as rain or snow, which releases
heat. By the time the air reaches the top
of the mountains, it is very dry. As it
slides down the leeward side, it is
compressed, and warms rapidly.

This warm air, coming as it usu^ally
does in the winter, and often replacing
cold continental air, sometimes causes

*dramatice increases in temperature—as
much as 20 to 40 degrees F *( 11 to 22
degrees *C) in 15 minutes. In one case in
Montana, there was a rise of 31 degrees F
(17 degrees *C) in 3 minutes. Sometimes
the boundary between *chinook and contin-
ental air masses wavers back and forth.
One morning in Rapid City, South
Dakota, the temperature shifted back and
forth several times between 10 to 15
degrees F (-12 to -9 degrees *C) and 55
degrees F (13 degrees *C). The most rapid
rise was 44 degrees F (24 degrees *C) in
15 minutes.

The *chinook is also called the snow
eater becaus^e it causes rapid melting and
evaporation of snow on the ground. A
foot of snow may disappear in a few
hours.

Such warm, dry winds descend the
leeward slopes of nearly all mountains
and mountain ranges. Along the Alps,
they are known as *foehn. In upper
Bavaria the *foehn creates an optical quirk
that makes the Alps visible from places
where normally they would be out of
sight, and is blamed for depression among
the inhabitants.

Southern California suffers a similar
type of wind, called a Santa Ana, that
occurs when air rushes down from the
high inland plateaus. It is named for a
canyon through which it often blows.

The Crimean area along the Black Sea,
Libya (where it is called a *ghibli), and the
Andes of Argentina (where it is called a
*zonda) are among the other settings for
*chinook-type winds.

Sometimes the wind blowing down
from the mountains is cold, not warm.
These winds, the boras, are so cold when
they start their descent, or descend so
rapidly, that th^e *compressional heating
does not warm them even to the normal
level for the region. The term bora was
originally applied to the cold northeast
wind that chills the Dalmatian coast of
Yugoslavia when cold winter air from
Russia crosses the mountains and sinks to
the relatively warm Adriatic coast. Like
Colorado's *chinooks, Yugoslavian boras
can exceed 100 *mph. Bora winds are well
known in Bulgaria, the northern shore of
the Black Sea, and *Novaya *Zemlya, islands
of the Russian Arctic.

*NOAA M^ag^a^z^in^e Su^mm^er, 1981 33



*^r^t

*^M
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*, *^>^o^« b^ac^ky^ard *barbe^-^
*^c^w^r^r^s. */^r^t s^umm^erti^m^e. ^Br^e^a^k^
*o^w^f *^t^ó^« ̂ р^т^а^/ ̂ е^ж^/ ̂ /^т^у *^ю^я^к-
*^*^A^i^*^g *^K^e^u^f ̂ е^ж^/ dif^fe^re^n^t.

T^heŝ e tem^p t̂̂ î ng diŝ he ŝ a^n^
d^e ŝî gne^d for o^ut-of-^d^oo r̂̂ s coo^kin^g. So ^slic^e^
^u^p t^he ^sla^w, fil̂ l t^he ^was^h tu^b ^wit^h ice^d^
tea, and get ready to fend off hungry
neighbors. These summer seafo^od treats
^are surefire taste treats.

The Grill
Gourme^t
^LOUISIANA SHRIMP BOIL

5 pounds shrimp, f^resh or ^froz^en
1 ^gallon water
1 lemon^, sliced
1 small onion, sliced
^V^i cup salt
V^i cup seafood seasonin^g^
1 clove garlic, sliced

Seafood cocktail sauce

Thaw frozen shrimp. Pour water into a
large kettle. Add seasoning. Cover and
bring to the boiling point over hot coals.
Add shrimp. Cover and si^mmer for 5
minutes. Drain. Serve with seafood cock-
tail sau^ce. Serves 6.

*WHITEFISH IN FOIL

2 pounds *whitefish fillets or other fish
fillets, fresh or frozen
2 green peppers, sliced
2 onions, sliced
^'/^4 cup butter or margarine, melted
2 tablespoons lemon juice
2 teaspoons salt
1 teaspoon paprika

Dash pepper
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Thaw frozen fillets. Cut into serving-
size portions. Cut 6 pieces of heavy-duty
aluminum foil, 1 2 x 1 2 in^ches each.
Grease lightly. Place a portion of fish,
skin side down, on foil. Top with green
pepper and onion. Combine remaining
ingredients. Pour sauce over fish. Bring
the foil up over the food and close all
edges with tight double folds. Make 6
packages. Place packages on a grill about
5 inches from moderately hot coals. Cook
for 45 to 60 minutes or until fish flakes
easily when tested with a fork. Serves 6.

FISHERMAN'S DELIGHT

2 pounds pan-dressed yellow perch or
other small fish, fresh or fro^zen
2 tablespoons lemon juice
2 teaspoons salt
*V^< teaspoon pepper
2 pound sliced bacon

T^haw frozen fish. Clean, wash, and dry
fish. Brush inside of fish with lemon juice
and sprinkle with salt and pepper. Wrap
each fish with a slice of bacon. Place fish
in well-greased, hinged wire ^grills. Cook
about 5 inches from moderately hot coals
for 10 minutes. Turn and cook for 10 to
1^5 minutes longer or until bacon is crisp
and fish flakes easily when tested with a
fork. Serves 6.

CHESAPEAKE BAY CLAMBAKE

6 dozen soft-shell clams
12 small onions
6 medium baking potatoes
6 ears of corn in the husks
12 live, hard-shell crabs

Lemon wedges
Melted butter or margarine

^Wash clam shells thoroughly. Peel
onions and wash potatoes. Parboil onions
and potatoes for 1^5 minutes; drain.
Remove corn silk from corn and replace
husks. Cut 12 pieces of cheesecloth and 12
pieces of heavy-duty aluminum foil, 18 *x*
26 inches each. Place 2 pieces of cheesec-
loth on top of 2 pieces of foil. Place 2
onions, a potato, an ear of corn, 1 dozen
clams, and 2 crabs on cheesecloth. Tie
opposite corners of the cheesecloth
together. Pour 1 cup of water over the
package. Bring foil up over the food and
close all edges with tight double folds.
Make 6 packages. Cover with hood or
aluminum foil. Cook for 45 to 60 minutes
or until onions and potatoes are cooked.
Serve with lemon wedges and butter.
Serves 6. D
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