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Gra^ys and *Bo^wheads

^'^o^r^nes ̂ Webster ̂ Signs Good for ̂ W^hale Conservation

*r^-

*Chief
*W^Q ^Ferris Webster of the
tur *^^o^le ^Océanographie *Insti-
*^\^А^°^П' *nas *been named Assistant
*^S^e^^inistrator, Office of Re-

Development, of

p *^A^dm^inistrator Richard A.
*. *^"i in announcing the *ap-
*^ntment to the newly created

*S^ltl°^n, said Dr. Webster's *edu-
*^О^Пя ̂ 1

*^g^j *^' *an^d p^rofessional *back-

*the

 *highly *^4ualify *nim *for

*^»Oj

^Po

^highly
*resPonsibility of *coordi-

*bto *^8 *an^d ̂ s^up^ervising *NOAA's
*a^d research and development

*^lvities
^A

*^ц^а *. native of St. Boniface,
*t0^^toba. Dr. Webster went
*c^eiv ^University of Alberta, *re-
*pl^, *ln^g *^BS and MS degrees in
*s^t^it

 *Slcs^> and at Massachusetts *In-
*^r^ec *. *! *°^f Technology where he
*P^hv *• *^n^'s *^doc^tora^te in *geo-

*^si^nc *has *been *with *Woods *Hole

*^g^ja *, *. ̂ ^^59, ̂ joining the *Oceano-
*lc *^bstitution as a Research

(Co^nti^nued on p. ^2^)

*^W^e^i^v *Agency *P^roposed

*a

 *^P *r *^e *s *i *d *e *n *t *Carter
*to *°^Un^ced *a *plan *on *June *19
*^5 *me^rge *activities *of *the
*^j^\ *en^se, *Housing *and *Urban

*^b^e

Vel^°prnent, *and *Commerce
*^p *Partments *^,into *a *new
*^H^f *er^al *Emergency
*^\^v0ul

agement *Agency, *that
*^civi *coord^i^nate *all *Federal
*^а *^п^и *^de^fense^- *^disaster *relief,

*^other *emergency

*absence *of *the

*.*
*ln *the^I^' *^'^"^~ *^d^U^A^Cll^U^C *^Ul *^IU^C
*n^8^ressional disapproval,

*^be

 * reorganization would
*j^9^°0me effective on August
^a *f*'f

 *De^tails of the plan as it
*^" ^ l ^s *NOAA disaster

*^'^a^redness programs will be
*Ie^d in *NOAA News as

^D^evelop.

Li^ghtnin^g: E^ven Mor^e Deadl^y?
Lightning probably kills at

least 200 persons a year, double
the number usually quoted, a
study made by a *NOAA meteor-
ologist and two University of
Texas researchers indicates.

"That's nearly twice the num-
ber that now show up in figures
supplied by the National Center
for Health Statist ics," *H.
Michael *Mogil, of the National
Weather Service, said. He is a
member of the Weather Service's
Disaster Preparedness unit. His
co-researchers on the study were
*Marjorie Rush and Mary *Kutka,
of the University of Texas.

The trio made their study be-
lieving that li^ghtning is under-
reported as a killer because of its
erratic and sporadic nature.
"Lightning kills people by ones
and twos and threes," *Mogil
said, "yet, during the past 40
years it has killed more than
7,500 Americans^-more than
tornadoes or hurricanes.

"We know that in the *1940's
it was not uncommon for report-
ed lightning deaths to total more
than 300 a year. But now the an-
nual toll being reported by the
National Center for Health *Sta-

*(Contin^ued on p. *S)

*GOES-3 ̂ was launched into orbit on ̂ sche^dule June 16. *NOAA's
newe^st environmental satellite was lifted into space atop a
three-stage Delta rocket from Cape Canaveral, Fla. The ̂ satellite will
play a key role in the upcoming Global Weather E^xperiment. (See
*NOAA News^, June 16, 1978.)

There's good news for two
depleted species of whales, ac-
cording to *NOAA Administrator
Richard A. Frank.

The Pacific gray whale, once
seve^rely depleted because of
commercial hunting in the last
century, is now approaching its
*mid-1800',s level of approxi-
mately 15,000 animals.

And the most complete bow-
head whale research program
ever undertaken has indicated
that more animals than expected
-^2264 —passed Point Barrow
between April 15 and May 30,
wi th others expected during
June.

Frank, who is U.S. Commis-
sioner to the International
Whaling Commission, said the
Alaskan spring *bowhead whale
hunt has ended with Eskimo
whalers, operating for the first
time under *IWC regulation, land-
ing 10 *bowheads and striking
but losing another five. The
quotas, established by the *IWC
and adopted by the United
States, permitted the Eskimos to
land 12 *bowheads and strike 18,
whichever occurred first. The
two whales remaining in the
1978 quota will be taken in the
September and October hunt.

Pointing out that last year the
Eskimos landed 29 *bowheads
and struck but lost another 82,
Frank expressed his satisfaction
with the outcome of the bow-
head hunt, and his admiration
for the manner in which Eskimo
whalers and Alaskan officials
conducted it. The spring season
brought an unprecedented effort
to hunt with new efficiency and
to eliminate as far as possible
wasteful wounding of the great
animals, he said.

The status of these, as well as
other species will be reviewed by
the *IWC June 26-30 during its
annual meeting in London
Frank indicated that grounds

^(Conti^n^u^e^d on p. 2^)
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^Sign^s Good for Whale Con^servation
exist for optimism that the gray
whale may be removed from the
protected list, and th^at Esk^imo
whaling for *bowheads may be
more favorably considered.

Praising Esk^imo whalers for
their performance during the
spring hunt Frank said, "the
E^skimos entered the season with
strong reservations, and with a
concern for their traditions and
food needs, but they accepted
the necessity for quotas, com-
plied with the quotas, and essen-
tially regulate^d themselves. We
all owe them a debt of grati-
tude."

Frank who flew to Alaska at
the hei^ght of the season to meet
with Eskimo whalers and offi-
cials, cited the season as a prime
example of cooperation. He
praised the Alaska Eskimo
Whaling Commission, the Alas-
kan Department of Fish and
G a m e , and *NOAA's own
National Marine Fisheries Serv-
ice for highly effective team-
work.

The Alaska Eskimo Whaling
Commission, he pointed out,
established communications be-
tween the whaling villages which
united them i^n common purpose
and provided them an active role
in the making of decisions.

Frank said that Eskimo re-
porting off icers and *AEWC
representatives worked daily
with *NMFS agents. "This rela-
tionship," he said, "must be
credited with being largely re-
sponsible for the ultimate suc-
cess of the program." The State
o f A l a s k a a p p r o p r i a t e d
$250,000 to support the work
of the Alaska Eskimo Whaling
Commission.

The *bowhead research pro-
gram, conducted at a cost of
$780,000, not only carried out
the most comprehensive census
of its kind in history but studied
population dynamics and acous-
tic techniques.

Analysis of population data,
including figures for the summer
and autumn months, will con-
tinue through the year, with
final r e su l t s anticipated ̂ in
December.

The research pro^gram in-
cluded an ice-based census camp
designed to count whales going

through a *nearshore lead near
Barrow, aerial surveys conducted
at the site of the census camps
to help validate observations
made by ice-camp observers, and
l^and camp obse^rvations of the
early and late migration patterns
of *bowheads taken in conjunc-
tion with aerial and vessel sur-
veys. Additionally, the value of
active sonar and recordings as
tools for determining the distri-
bution and abund^ance of whales
was explored.

Researchers from the *NMFS'
Marine Mammal Division main-
tained a 24-hour observation
^schedule from two bases, the
South and North Camps. Whales
moved along the *nearshore lead
from South towa^rd North Camp.
Radio checks between bases
se^rved to increase accuracy.

The Alas^ka Eskimo Whaling
Commission sponsored a whale
counting camp manned by Bar-
row residents and assi^sted by
two *NMFS biologists. Eskimo
whalers also participated inde-
pendently. Obser^ving conditions
were excell^e^nt throughout the
study.

Aerial surveys—174 hours-
helped validate the census
counts and delineate the spatial
and temporal distribution of
whales during migration. Re-
searchers, employing an elabo-
rate fo^rmula to correct fig^ures
for total observation time, dupli-
cate sightings and validation of
animals believed to have been
missed, offered a preliminary
estimate of 1783 whales at the
lower end of the scale and 2865
at the upper end, with 2264 con-
sidered the best available esti-
mate.

(From

The g^ray whale, according to
Frank, represents "a triumph of
^conservation. It vividly demon-
strates that human^kind can in-
deed protect endangered species,
and that, once protected, they
can recover."

Ruthles^sly exploited for mo^re
than a centu^ry, the gray whale
has been on the *IWC's protected
list since 1946.

Frank cited a study con-
ducted by *Drs. Allen A. *Wolman
and Dale *W. Rice of the *NMFS.
It showed a 1978 count indica-
ting a total population of about
11,000, plus or minus 2000 ani-
mals, as the whales passed south-
ward off Monterey in California.
In November and December
1977, other researchers counted
gray whales leavi^ng the Bering
Sea at *Unimak Pass, Alas^ka, and
est imated a populat ion of
15,120. NO A A officials, taking
into account a variety of factors,
estimate the probable popula-
tion at between 11,000 and
15,000.

There are two geographically
isolated stocks of ^gray whales:
the eastern Pacific or California
and the western Pacific or Asian.

The Asian stock summers in
the northern Sea of Okhotsk and
migrates down the Asian coast
to calving grounds off the south
coast of ̂ Korea. Its population is
believed to be low, or it may
even be extinct.

The California stock summers
in the northern Bering Sea, mi^-^
grates down the North American
coast, and winters off Mexico^'s
west coast.

There is general agreement
that the population did not *ex-

^Webs^t^er Heads *NOAA *R&D *(Fr0^mp.
Assistant. Ap^pointed a Senior
Scientist in 1970 Dr. Webster be-
came Chairman of the Depart-
ment of Physical Oceanography
in 1971, and Associ^ate Director
for Research in 1973. From
1966 through 1968, while at
Woods Hole, he also was Assist-
ant Professor of Oceanography
at MIT.

Dr. Webster served on a num-
ber of commissions, committees
and groups, including chairing
two intergovernmental Océano-

graphie Commission groups. Cur-
rently he is chairman of the
Ocean Sciences Board of the
National Research Council and
member of the Climate Research
Board. He also is Vice Chairman
of the University-National
Océanographie Laboratory Sys-
tem, and Member's Re^present-
ative to the University Corpora-
tion for Atmospheric Research.

President of the Oceanog-
raphy Section of the American
Geophysical Union, 1974-1976,

p. l^)
*ceed 15,000 prior to the
*tion of exploitation in 1846.

After the *IWC placed the ^0^*^1^
whale on the protected l^is^t^
1946, intermittent counts^*^^^
made. They indicated s^i^
increasing populations, for
al years.

Starting in 1967-68, the
*kee Point-Grand Canyon ^*^
near *Montery was the scene ^o^
winter shore count. The^re
percent of the whales pass *^*^* *.*
in two kilometers of shore, *^»^*^
boat traffic is at a minî m1^"^"'
The counts indicate a stable *^f^°^*^
*ulation.

Subsistence hunting by
*mos is virtually ni^l on the
can side, since the Eskimo^s *^P^T^
fer other stocks. On the A^*^»^*^*^
side, the gray whale *ca^tc^\^v^

about 165 per year, ta^ken
Soviets for their
people.

Frank said the
report pointed to a *po
problem for the California

"The greatest threat*.*. *^• ̂ & *^,*^
creasing industrial develop^"1^'^
and vessel traffic in the *^cal^*^>^™^
lagoons," the report ^sta^*^
"Considerable harassment *^^*^
caused by commercial
boats which take people into
calving lagoons to see
whales...

"Oil exploration is procee^d^*^
ing near some of the cal^vin^g^
goons and may have an *adv^e^"^
effect on ̂ the habitat.

"In *Scammon^'s Lagoon ^&^
barges make daily trips and
creasing visits by yachts, *^f^t^*^*^^^
boats and small *trailer-transp^0^*^*^
*tation boats have occurred
well."

l^ì
*^(

Dr. Webster also was Chairman ^»^
the Steering Committee fo^r *^f^j^j^
National Academy of *Scien^c^«^*^
National Research Council'^s *^f^f^
view of *NOAA oceanic *resea^*^
and development, 1975-19^77.

He is the author or *co-aut^b^*^
of 20 scientific publications *^^*^
former editor of several *^Vl^° *^h*^

*sional journals. His *resea^f^
interests are in time-depend^6^!^"^
ocean currents, oceani^c *^ч^я^д^
*bility, time-series analysis, *^f^*^
océanographie data processi '̂^1^*

t^u



*^in^g *the *Runaround?

*^J^uly *15 *Is *Jo^g^ger^s *Da^y
*^Ber *nie *Edelma^n *of *the *Na-
*^lal *^W^eather *Service *provided
*f^ollo^wing *on *an *event *^whic^h

*^*^*^* *to *become *more *pop^ular
*^*c^h *^ti^me *it'^s *held *- *NO *A *A *Jog-

*^*er *^Day^s^.

*^^^e^'re *a *little *bit *late *in *orga-
*^^^"g *the *first *NOAA *Joggers
*ay *of *1978; *but *we^'re *gettin^g^
*lr *^a^ct *together.

*^The *next *NOAA *Joggers *Day
*^^^'^•^together *will *be *Saturday^,^
*^^^У *^15 *at *1 *p.m., *rain *or *shine.

*be *running *again *along *the
*^e^ni^c *С *^& *о *Canal *near *Car-

*W^e^'*^e *^f^e *adding *a *new *twist *to

*^ab

r *^e^vents *for *Joggers *Day. *It's
*•^j,°ut *a *15-minute *Fun *Run.

*si

 *e *rules *of *the *Fun *Run *are
*P^ly: *The *whole *group *runs

*^e *^Aether *at *the *pace *of *the *slow-
*P^erson *or *pace *setter. *The

*^°UP *^will *not *walk, *however. *In
*^t^on *to *the *1 *5-minute *Fun

*of

 *^We'^H *have *additional *runs

*^^ *^ult^t^on

*^"'
*^a^n^d *3 *mues.

*^jo

lnquiries *about *the *NOAA

*^a^i^]^8gers *Day *can *be *directed *to

*^в *^У *one *of *the *following: *Lou

*b

 *e^z^i, *427-7841; *John *Brook-
*^*, *427-7053; *Bernie *Edel-

*^man^' *^427-7730
*^W *,*

*^, *^e *ve *given *some *thought *to
*^Кг^»1^"^8 *^^^'^S^hi^rts *printed *with *a*

*^^^A *Joggers *logo *and *are *curi-
*^w^hether *there *is *any *interest

*^NE^WS
*Published *biweek^ly *at

*^, *Md., *by *the *Office
*f

 *^p^ublic *Affairs *tor *the *in-
*^"r^mation *of *employees *of

*l^y[ *^C^o^mmerce *Department's
*^ati *Oceanic *and *Atmos-

Administra^t^ion.
*f Articles to be considered
*^SU^K *publi^cation should be

*^b^mitted at least 10 days in
*^R

^uvance to *NOAA New^s,
*^O^f f°

^m 108, Rock-Wall *Bldg.,
*^J^'^«^e of Public Affairs,
^SD^H *nal *Oceanic *and *Atmo-
* ^ R

p ^ f ^ t e r i c A d m i n i s t r a t i o n ,
*^*^<^J^*ville, Md., 20852.
*^t^i^J^? *^^^-^A News reserves the
*c^;^° *: to make corrections,
^Ban^ges or deletions in *sub-

*^\^vi^t^h *^d *^4°^py *^in *con^form^i^ty
^or *t^h *t^he *^pol^ic^ies *o^f *tne *^PaPer

*^*^* Administration.

*^W.r,*^r^e^n *^W. Buck, Jr., Art Dir^ector

for them among the *NOAA orga-
ni^zations. At the events you can
let us know if you're interested
in ordering one.

*NOAA, Washington, hopes
that all other *NOAA offices and
organizations can hold a similar
Jo^ggers Day in their own locali-
ties. We're looking forward to
hearing from them. As was previ-
ously done, we would like to
receive from respective group
leaders any comments of interest
such as the number of contest-
ants, courses covered, pictures or
any other items about the occa-
sion.

Administration

Award Goes To

*T^.P. Gleiter
Theodore P. Gleiter, *NOAA's

Ass i s tant Administrator for
A d m i n i s t r a t i o n , has been
p r e s e n t e d a P u b l i c Service
Contribution Award by the
National Capital Area Chapter of
the American Society for Public
Administration (ASPA). The
o r g a n i z a t i o n is devoted to
persons interested in improving

Theodo^re P. Gleiter
the public service at all levels of
government.

T h e a w a r d f r o m t h e
*2,000-member Washington area
ASPA group, cites Gleiter for
consistently seeking to provide
l e a d e r s h i p and create an
environment where constructive
change is encouraged. Gleiter
was recognized in particular for
his organizational work during
the formation of *NOAA, his
concern for *EEO programs, his
i n a u g u r a t i o n of *NOAA's
administrative intern program,
and his leadership in creation of
the Administration's Executive
Development Program.

Cos^monauts To Get Solar Data

From Space En^vironment Center
Solar forecasters with *NOAA

will supply So^viet cosmonauts
aboard the *Salyut-6 space station
with real-time measurements of
*X-radiation and energetic parti-
cles from any solar flares that
occur during the Russian space

Global ̂ Weather

Experiment

Film Available
The largest international sci-

entific experiment in the history
of mankind, next year's Global
W e a t h e r Experiment, is de-
scribed in a new, *14-minute film
just produced by *NOAA.

W i t h 140 nations partici-
pating, the experiment will use
the entire earth as a laboratory
to study global climate, collect-
ing oceanic and atmospheric
data from thousands of loca-
tions. Land stations, ships, air-
craft, satellites, balloons, buoys,
and radiosondes all will be used
in the collection of information
for scientific analysis.

The 16-millimeter film uses a
unique back-lighted form of ani-
mation to depict some of the
problems of forecasting the
weather, as well as to illustrate
the global scope of the experi-
ment and planning for it. It is
seen as being particularly valu-
able in providing educators with
information to use in planning
related scientific experiments.

Elliot A. *Macklow^, Chief of
*NOAA's Motion Picture Service,
was the film's executive pro-
ducer, and contractual facilities
of Peter Rosen Productions,
New York, were used for pro-
duction.

The film is cleared for televi-
sion, and arrangements may be
made for long-term loan, or pur-
chase from a commercial labora-
tory.

Copies of the film, "The Glob-
al Weather *Experiment^-A Whole
Earth View," may be borrowed
without charge, postage-paid one
way, from Motion Picture Serv-
ice, *NOAA, 12231 *Wilkins Ave.,
*Rockville^.Md. 20852.

mission.
Should any solar events

happen while the cosmonauts
are in space, it would represent
the first time any Soviet space^-^
men ^would have received solar
X-ray data during a solar event.
Bursts of energy from active sun-
spot regions pose a hazard to l^ife
in space, and information from
*NOAA's Space Environment
Services Center has supported
American manned space projects
in the past, as well as providing
proton information to some
Soviet missions.

In m i d - J u n e *NOAA solar
forecasters said, solar activity
was low. However, the sun has
entered a period of steadily in-
creas^ing *sunspot activity, they
said.

The head of the joint *NOAA-
*Air Force solar forecasting facili-
ty in Boulder, Colo., Gary Heck-
man, said the Center focuses on
proton and X-ray measurements
because "these give us a good
idea of the intensity of the solar
flare and the degree of hazard to
manned space missions."

The *NOAA data would be the
cosmonauts' first indication that
a potentially hazardous solar
flare had occurred, according to
*Heckman.

The solar measurements are
made by space-environment sen-
sors aboard *NOAA satellites in
geostationary or bit-that is, in
an orbit that keeps them always
about 22,300 miles (36,000 kil-
ometers) above a point on the
e a r t h ' s equator—and beamed
d i r e c t l y to an a n t e n n a at
Boulder.

Scient is ts at the Boulder
facility pass the information to a
w e a t h e r "hot l ine" linking
*NOAA's National Meteorological
Center near Washington, D. *C.,
with the Soviet *Hydrometeoro-
*logical Service's space environ-
ment unit near Moscow.

While some Soviet spacecraft
in low polar orbits measure in-
coming protons from solar
flares, their measurements are
available only after a short de-
lay. No Soviet satellites provide
*X-radiation measurements in real
time.



Program^s Hi^ghlight ^Native American^'^s Achievement^s
N a t i v e Amer icans of the

United States were recognized at
special programs held at *NOAA
facilities in several locations re-
cently. The programs were part
of a series of Awareness Weeks
to be celebrated throughout the
year. These programs have been
initiated in order to help sensi-
tize employees to the contribu-
tions, history, and special em-
ployment problems of minori-
ties.

The Environmental Data Serv-
ice sponsored a Native Ameri-
can Heritage Week Program at
the Page Complex, May 18, with
the cooperation of the National
Marine Fisheries Service and the
Office of Coastal Zone Manage-
m e n t . Guest speaker for the
occasion was George *Tah-bone
of the University of Colorado.
*Tah-bone is a member of the
*Kiowa Tribe of Oklahoma, a

George *Tah-bone

graduate of the University of
Colorado with a degree in Politi-
cal Science, and also a graduate
law student at the University of
Denver Law School. He is pres-
ently with the Native Americans

Educational Opportunities Pro-
^gram at *UC working in research
and program development. He
was formerly a member of a law
group associated with the Native
Americans Rights Fund *соп^т^
*cerned with Indian advocacy
and civil ri^ghts. *Tah-bone is
an expert in energy development
in the Four Corners area (an area
bounded by Colo., Utah, New
Мех., and Ariz.).

A special program recognizing
Native Americans was held April
26 at the National Geophysical
and Solar Terrestrial Data Center
in Boulder, Colo. The featured
speaker, Norbert Hill, is a mem-
ber of the *Onieda Nation and
Director of American Indian
Educational Opportunity Pro-
gram at the University of Colo-
rado (Boulder). His talk empha-
sized some of the *socio-
*econ^'omic problems facing
Indians today. Information films
about Indians of yesterday and
problems of today were shown
in the afternoon. The program
was ̂ co-sponsored with *ERL.

A special program dealing
with the history, culture, prob-
lems and progress of Native
Americans was held April 25th
at Gulf Coast Community Col-
lege Language Arts Auditorium
in Panama City, Fla.

Sponsored by the Equal Em-
p l o y m e n t Opportunity Com-
mittee of the Southeast Fisheries
Center Panama City Laboratory,
National Marine Fisheries Serv-
ice, the pro^gram was open to the
public and featured a welcome
from Eugene *L. *Nakamura, *Lab-

*^NOAA Publications Take Awards
*NOAA publications took two

prizes in the 1978 Blue Pencil
competition sponsored by the
National Association of Govern-
ment Communicators. Second
prize in the "Popular Publica-
tions" category went to Watch
Upon A Sta^r, a 20-page, four-
color booklet describing the
work of *NOAA's Space Environ-
ment Services Center. The publi-
cation was written by Carl A.
P o se y and designed by *J.S.

*Howse.
Honorable Mention was made

of two publications in the *Owlie
*Skywarn series—booklets on
severe weather safety for young-
sters. Award winners in the cate-
gory, "Folders and Brochures"
were the two-color, 16-page
publications, H^urricane ^Warning
and *O^wlie *Skywarn's Light^ning
Book, written by *Franklyn Bran-
ley and designed by Leonard
*Kessler.*^,

oratory Director, an illustrated
talk by Dr. Judy A. *Bense, Asso-
ciate Professor of Archaeology
at the University of West Flori-
da, and a presentation by
^lo^h^n T.. *Chaves. a *La^auna Pueblo

Indian. *Chaves is an attorn^«^?^
from Tallahassee who special^^^
in Native American affai^rs. ^A^
present was Ms Jan *Tuves^o^»^'^
co-director of the Florida *G^over

*nor's Council on Indian *Af^fa^l^f *'

At the Panama City Native Americans program were (fro^m *^'e^' *^/*^
Eugene *L. *Nakamura, John *L. *Chaves, Jan *Tuveson, Wayne H. *^P^'^
Jr. *(EEO Committee), Dr. Judy *Bense, Celesta M. Busch
Committee) and John *H. *Finucane *(EEO Committee).

Dr. Ha^rris B. Stewart, Jr., Director, Environmental Rese^t^
L a b o r a t o r i e s ' A t l a n t i c Océanographie and Meteorolo^gi^e^
Laboratories in Miami, Fla., and Robert N. Ting, library coordi^n^a^'^0^

at *NOAA's Miami Library Center on Virginia Key^,inspect a *sele^c^"^0^

of rare ^scientific books which were recently on display at А^О^"^
Among the collection of books were *Meteorologicorum-1558
Aristoteles; *Anemographia-1578 by *Egnatio Danti, who refor^m^
the Julian calendar and later constructed a meridian inside the T^O '̂̂
de' Veneti in 1580; Regola General Di *Solevare Ogni Fond^ata-^I^^^"^
by Niccolo Tartaglia, whose solution of third-degree *equ^sti^01^1^

linked his name to the Tartaglia^i Triangle; *Hydrostatical *Parado^*^1

Made O^ut By New *Experime^nts-1666 by Robert Boyle with det^a^i^l^*^
drawing^s of his e^xperiments with water; and
Observations and *Essays-1793 by John *Dalton in which ^*^
contained his essay on the aurora *borealis (northern lights).



Energy Possibilities Enthuse ̂ Sun Day Crowds
*S^"^n Da*^^ay fell on a Wednesday

year, on May 3rd to be *spe-
^» *'^. *^"ut that minor point did
*of *^"^^^S, to lessen the enthusiasm

*an estimated 15,000 fans of
*\^y *Ura^l energy who thronged the

*^'^t^o^ngton, *D. *C.,Mall to visit
*^, *^"^lb^"^s, bask in the sunshine of
*^rnu *Г *^l *S^prm^8 day, and enjoy
*th^e

S1C *and entertainment. The
*^w *e *^'or the day was solar and
^Of *^ener^gy and the organizers
* ^ „ a t .

 * S u ^ n D a y p l a n n e d t h e
^Ц *^°n^wide event as a means of
*^ü *^htening ̂ public interest in the*^c^s of*^n^er^B

*renewable *forms *of
*S^U^D *i *^to *reP^lace *dwindling

*Plle^s *of *fossil *fuels.

*^„^j *°c^ated *near *one *of *the
*^«^X^h^v *e^xhib^i^t *tents, *a *NOAA
*^^^ach *pre^Pared *ЬУ *Dr^- *Lester

*t^l^l

 *ta *and *Monte *Poindexter *of
*I.^, *^RL^'s *Air *Resources
*o^f *°ratory *with *the *as^sistance
*^W^e *^^ik^e *Rigney, *National
*^kin *Se^r^vice, *and *Dan *Luf-
*^Plai' *^^^°^АА *Headquarters, *ex-
*^S0| *^t^° *the *visitors *just *where
*^of

 *Г *e^nergy *all *begins. *The *role
*i^c^e *^г *Space *Environment *Serv-
*tj0 *.ente^r *as *a *leading *institu-
*^w

 *lr^> *the *study *of *the *sun *itself
*р^з^,^^ *tailed *in *pictures *and

*^str^u

 *Phlets' *but *the *^display *of *in-
*^t^o *^me^nts *used *at *NWS *offices

*^r^ad *aSUre *the *^i^n^te^n^s^ity *^of *solar
*v^j *^e^'at^l°,n *^attracted *most *of *the
*^П0

 *^er^.s^> *^i^nterest. *Instruments *are
*^a^cr^. *instal^led *at *38 *locations

*^M^QSS *^t^h *^XT
*i^r^, *^. *e *Nation, *including *sites
*^Рц^е

 *а^> *^G^u^am, *Hawa^ü, *and
*^mea

r *' *^Rico. *Working *from
*fi^el.

SUrei^nents *^provided *by *NWS
*^t^>at *^ltat^ions^. *the *Environmental
*^of *er^vice *prepares *summaries
*^U^S^e^d

 *^ir *radiation *data *which *are
*^C^Q *ц *^У *en^gineers *to *design *the
*^a^n^d *C^[°rs *in *^neating, *cooling,
*by *ectrical *systems *powered

*Пег^8У *from *the *sun.

*solar *energy *is *free,
*^a^nd *quipment *needed *to *collect
*^Pe^n

S°re *t^ne *energy *is *still *ex-
*^Sy^s^. *Ve^> *and *a *well-designed
*^W^i^H^d^'n *^Wn^icn *ta^kes *temperature^,^
*a^nd *' *^^^^ *radiation, *cloudiness,
*int0

 *er *clim^atological *factors
*^en^er

 *account *i^s *needed *if *solar
*v^e^n^f^^ *i^s *^to *compete *with *con-

*^U^l°^nai *fuels.

ceived on ^л hori^zontal surface
from both the direct beam of
sunshine and the sky as a full
dome. Because sunlight reflected
from clouds can add to the di-
rect sunlight shining on a sur-
face, partly cloudy conditions
can actually be better than clear
for some applications. The
values of radiation and cloudi-
ness r e c o r d e d by the NWS
instruments give the solar engi-
neer the information needed to
*calcuate the amount of useful
heat a collector mounted at any
angle would receive from the sun
at any time of the year. Match-
ing this heat supply to the de-
mand for space heat or hot
water from the building still re-
quires complex computer meth-
ods, but with the solar energy in-
put accurately determined, the
designer can be confident that
the finished design will behave as
predicted.

*NOAA representatives were
active at other locations on Sun

A young sola^r enthusiast prepares to sample a solar-cooked hot
dog. A four-foot solar reflector concentrated the sun^'^s rays to heat
the hot dogs through in about ten minutes.

Day. As President Carter visited
the newly-launched Solar Energy
Research Institute in Golden,
Colo., to announce a sizable
increase in Federal funds for
so lar e n e r g y r e s e a r c h a n d
development, many in the crowd
of spectators were attracted to a
*NOAA exhibit of instruments

Li^ghtnin^g: Even More Deadl^y?

*tistics is running about 100 a
year.

"We studied reports from a
number of different agencies and
found that none is providing a
complete tabulation of lightning
f^atalities,*" he continued. "In-
cluded in our study were the
*NOAA National Climatic Cen-
ter's Storm Data, which includes
a *month-by-month tabulation of
storm-related death's and in-
juries; statistics from the Light-
ning Protection Institute, based
on newspaper clippings; figures
from the Texas State Depart-
ment of Health; and, lightning

*T^h
*e

*mstrume^nts *at *most *NWS*ti
*°ns *^measure *the *energy *re-

C L A R I F I C A T I O N
The pa^ge-one headline,

"No Il^l-Effects From Ocean
Minin^g," which appeared in
*^NOAA Ne^w^s, June 2, 1978,
m a y b e s u b j e c t t o
misinterpretation. The effects
of ocean mi^ning are still the
subject of intensive study by
*NOAA and others. No
definite conclusions have yet
been made as a result of these
studies.

fatalities reported by the Nation-
al Center for Health Statistics.

^"By sorting unique events
from all of them when possible,
b y r e c o g n i z i n g t h a t o t h e r
sources of data probably exist,
and by making certain assump-
tions about deaths in lightning
caused fires, we arrived at our
estimate that the annual toll is
probably close to double that re-
ported by the Center for Health
Statistics.

"We believe this is important
for people to think about,"
*Mogil said "because we're con-
vinced a great many people
underestimate lightning's lethal
potential and take unnecessary
chances. Case histories in Storm
Data reveal a ^great many in-
stances where a few simple pre-
cautions would have meant the
d i f f e r e n c e between life and
death."

W h i l e reali^zing that Storm
Data has its limitations, as do all
other sources for lightning casu-
alties, the trio said they regard it
as the best data ba^se for n^ational

from the *radiometry calibration
f a c i l i t y operated by the Air
R e s o u r c e s L a b o r a t o r y i n
Boulder. At Weather Service
Offices in many towns, solar
i n f o r m a t i o n was relayed to
callers on the special Sun Day
hot lines operated by Sun Day
committees.

^(From p. ^1^)

weather hazards, and used it as
the prime source for updating
lightning deaths and in^juries, by
s t a t e s for the period 1968
through 1976.

During this nine-year period,
Storm Data reported a national
total of 908 lightning deaths and
2,402 injuries. Most of these oc-
curred between June and August,
with the maximum number in
July.

Florida far outranked all
other states with its total of 110
lightning deaths and 295 in-
j u r i e s . Other southern states
ranked high as well.

"We also wanted to deter-
mine the value of prompt medi-
cal attention in saving lives of
lightning victims," *Mogil con-
t i n u e d . "For the nine-year
period, we found there were 26
repor ted incidents in which
mouth-to-mouth resuscitation or
*cardiopulmonary resuscitation
were credited with saving the
lives of lightning victims. Again,
because of reporting procedures,
we feel this figure is probably an
underestimate."
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*Carpooling S^ystems Conser^ve ^Vital Energ^y Reso^urc^e^s
The 1974 oil embargo had a

t r e m e n d o u s impac t on the
American transportation system.
Large ^"gas guzzling" cars were
traded in for the smaller, more
economical ones, the national
speed limit was reduced to
55 *mph,and many limited their
travel to necessary trips. Even
now, the memory of waiting in
long lines for gasoline remains
quite vivid in the minds of many
people. While the idea of car-
pooling is certainly not a new
one^, it became more dominant
during such a crucial period.

However, *NOAA has actively
supported a *carpooling program
since 1973. *NOAA Washington,
*D.C., area employees have par-

pooling system provided by the
Metropolitan Council of Govern-
ments. Several *NOAA field sites
also have active *carpool pro-
grams. Presently, *carpool locator
boards are in use at several
*NOAA sites.

The advantages of *carpooling
are numerous. This voluntary
effort helps to relieve traffic,
parking, and pollution problems.
In addition to conserving dwin-
dling energy resources, this serv-
ice also helps to reduce the cost
to commuters for the increasing
price of gasoline. Why wait for
another crisis when you can take
advantage of this vital service?

For more information, please
contact Alberta Butler on

*ticipated in a computerized car- 301-443-8105.

Alberta Butler, *^NOAA's *Carpool Program Coordinator, at ^on^«^
the locator boards.

*^NOAA Per^sonnel Division Lists C^urrent Vacancie^s
Announce- Position Title Grade *MLC
ment No.
*SR-78-18 Electronics Technician *GS-10 NWS

*NCC-78-19 *Oceano^grapher *GS-12 EDS
*WR-78-20 Electronics Technician (Senior) *GS-10 NWS
*SR-78-20 Electronics Technician *GS-10 NWS
*WR-78-21 Electronics Technician (Senior) *GS-10 NWS
*NWS-78-21 Fiscal Assistant (Part-time) *GS-06 NWS
*NOS-78-21 General Physical Scientist *GS-13 NOS
*NOS-78-22 Computer Specialist *GS-12 NOS
*NOS-78-22 Computer Specialist *GS-12 NOS
*NOS-78-23 Computer Specialist *GS-13 NOS
*NOS-78-24 Surveying Technician *GS-11 NOS
*NWS-78-25 Meteorologist *GS-12 NWS
*NOS-78-25 Mechanical Engineer *GS-13 NOS
*NWS-78-26 Supervisory Computer Operator *GS-10 NWS
*NOS-78-26 Electronics Engineer *GS-12 NOS
*CR-78-26 Hydrologist *GS-12 NWS
*NWS-78-27 Meteorolo^gist *GS-13 NWS
*CR-78-27 Meteorological Technician *GS-10 NWS
*CR-78-29 Electronics Technician *GS-10 NWS

*CR-78-30 Meteorologist *GS-13 NWS
*ER-78-31 Meteorolo^gist *GS-13 NWS
*OM-78-31 Ocean Resources Management

Officer *GS-15 EDS
*ER-78-32 Supervisory Hydrologist *GS-14 NWS
*ER-78-33 Meteorological Technician *GS-7/8/9 NWS
*ER-78-34 Meteorological Technician *GS-7/8/9/10 NWS
*EDS-78-34 *Oceano^grapher *GS-12 EDS
*ER-78-35 Electronics Technician *GS-10 NWS
*EDS-78-35 *Ecologist *GS-13 EDS
*ER-78-36 Meteorologist (Forecaster) *GS-13 NWS
*ER-78-37 Meteorologist (Forecaster) *GS-13 NWS
*ER-78-38 Meteorological Technician *GS-7/8/9/10 NWS
*ER-78-39 Meteorological Technician *GS-8 NWS
*ERL-78-81 Meteorologist *GS-12 *ERL
*ERL-78-142 Biolo^gist *GS-07 *ERL

Location

1-Atlanta, *Ga.
*1-Miami, Fla.
I-San Antonio, Tex.
Camp Springs, *Md.
*Missoula, Mont.
Abilene, Tex.
*Pocatello, Idaho
Silver Spring, *Md.
*Rockville, *Md.
*Rockville, *Md.
*Rockville, *Md.
*Rockville, *Md.
Kansas City, Mo.
Silver Spring^, *Md.
*Riverdale, *Md.
*2-Suitland, *Md.
*Riverdale, *Md.
Kansas City, Mo.
Silver Spring, *Md.
Denver, Colo.
Dodge City, *Kans.
Moline, 111.
Kansas City, Mo.
Wash., *D.C.

*Wash.,D.C.
Cincinnati, Ohio
*Patuxent River, *Md.
Syracuse, *N.Y.
Wash., *D.C.
Cleveland, Ohio
Wash., *D.C.
Wash., *D.C.
Boston, Mass.
Concord, *N.H.
Pittsburgh, Pa.
Philadelphia, Pa.
*Juneau, Alaska

Issue Closing
Date Date

6/27/78 7/12/78

7/03/78
7/03/78
7/05/78
7/03/78
6^/19/78
6/12/78
6/19/78
6/19/78
6/19/78
6/19/78
6/19/78
7/3/78
6/19/78
7/3/78
7/03/78
6/19/78
7/03/78
7/05/78

7/05/78
6/19/78

6/19/78
6/19/78
6/27/78
6/27/78
7/03/78
7/03/78
7/05/78
7/03/78
7/03/78
7/05/78
7/05/78
7/05/78
6/27/78

7/18/^7^8
7/18/7^8
7/19/78
7/18^/78
7^/03/^78
7/03/78
7/11/7^8
7/11/78
7/11/78
7/03/7^8
7/03/78
7/25/78
7/03/78
7/18/78
7/18/7^8
7/11/78
7/18/78
7/19/78

7/19/78
7/03/78

7/11/78
7/11/7^8
7/12/^7^8
7/12/78
7/18/78
7/19/78
7/19/7^8
7/18/78
7/18/78
7/19/78
7/19/78
7/19/78
7/12/^78



*^ÌH^(^)^l^/T ̂ P^EO^P^L^E

*^of

*I^n^t^.

*^evel^°

formerly
^Assistant to the Director

Envi^ronmental Science
*a^tion Center, has been
Chief of the Library and

*^°n Services Division's
*ormation Resources

*Pment B r a n c h . The

*br ^John P. Webber
*^He^ed *.^' *^Prov^i^des publications
*^scien^,. У *^NOAA managers and
*^effe

 *lsts and organizes them for
held *^, *^,retri^eval. *Webber has
^N^O *д *a^"ing library positions in
*^3^g ^ e n *. * l ̂ and its predecessor

*es for a number of years.

*S. *Mid^gley has
Off^: * n arned C o m m a n d i n g
*^M^itch

er o^f the *NOAA Ship *Mt
*^Wj^t^, *• *Capt. *Midgley has been
*1^9^S9 the *NOAA Corps since
*^Ma^„^„ *'*. *ser^ving at the *NOAA*^1а^8^"е^цсObservatory and the

*^(^R*^et *^,

*3

^Kar^l *B. *Jeff^ers
^Karl В. *Jeffers, *NOAA

June 11*. He served
years in the Coast and

the *^\,1C ̂ S^urvey (predecessor of
*b^efor *al *Ocean Survey)
*^u^i *t^he

e^Je^f^Be^rne^nt. He saw duty
*philippine Islands, Alaska,

^coasts of the United
^He served aboard nine

*^8^r^a *^"^^raphic *ships-Hydro^-^
*°^c^ea *' *Mt ^Mitchell^,^
^иг^у^» *^Srapher, *Fathomer,

*^^^este *°Г> *^^a^tt^°n, Explorer, and
*^s^ev^er

 *^J°nes-and worked with
*^%ta^' *^8eo^des^V ^survey parties.
*^>ife *^!^' *^J^effers is survived by his
^Ч^/ *Harriet, of Fairfax, Va.;
*^\V^üli^a

S°ns, Stanley К. and К.
^Cor*D

^m *^(a Captain in the *NOAA
*^^ ̂ t^e ̂ i i *a daughter, Margaret

Tsunami Warning Center in
Honolulu, Hawaii, the Paci^fic
Marine Center in Seattle, Wash.,
the Office of Fleet Operations at
NOS Headquarters, and aboard
the ships Pathfinder, Explorer,
and *Hilgard and *Wainwright. The
*Mt Mitchell is currently involved
in ocean dumping investigations
in the Atlantic.

Clarence B. *H. Lee is the new
Meteorologist in Charge of the
Weather Service Forecast Office
in Honolulu, Hawaii. Lee joined
the National Weather Service at
Honolulu in 1959. He served for
a year at Wake Island before
returning to Honolulu where he
b e c a m e P r i n c i p a l Assistant
before his assignment as MIC.

Dr. R o b e r t *Molinari, an
*oceano^grapher with the Physical
Oceanography Laboratory at
*ERL's Atlantic Océanographie
and Meteorolo^gical Laboratories
in M i a m i , Fla., has been
a p p o i n t e d to a t h r e e - m a n
committee on data management
for the First *GARP Global
Exper imen t ' s Atlantic Panel.
T h e a p p o i n t m e n t w a s
announced at a recent meeting
in Paris, France.

Donald Olson, the National
W e a t h e r S e r v i c e ' s P o r t
M e t e o r o l o g i c a l O f f i c e r in
Seattle, Wash., has received a
letter of appreciation for his
efforts in helping to promote the
i n t e r n a t i o n a l A u t o m a t e d
Mutual-assistance Vessel Rescue
(AMVER) system. The positions
of participating ships at sea are
supplied a computer maintained
by the U.S. Coast Guard. A
computer search can quickly
pinpoint the location of a ship in
distress and nearby vessels which
might provide assistance under
the *AMVER system.

May 16 was Alan Moller Day
in Fort Worth, Tex. Moller, a
D i s a s t e r P r e p a r e d n e s s
Meteorologist at .the Fort Worth
Weather Service Forecast Office
was cited for his activities in
r e c r u i t i n g severe wea ther
spotters in the area. Moller has
trained amateur radio tornado
spo t t e r s to recognize and
understand the structure and life
cycle of tornadoes and the

thunders torms that produce
them. His training has added to
the expertise of more than 400
spotters in the Fort Worth area
who report severe weather to the
National Weather Service, Civil
Defense, and news media. This is
in addition to the more than
2,000 spotters Moller has trained
throughout the rest of North
Texas, as part of his tornado pre-
paredness activities.

Fort Worth, Tex., Mayor Hugh ̂ Farmer (left) congratulates Disaster
Preparedness Meteorologist Alan Moller.

Joseph ̂ Fileg^gi, Staff Assistant in thé Office of the Director,
National Marine Fisheries Service, recently received a 40-year length
of service award from *NOAA Admi^nistrator Richard A. Frank.
Fileggi started his Federal career in 1937 in New York City with the
Bureau of Fisheries.

^Site Named for *NOAA Golf Tourne^y Ne^w *Toa^stn^m^sters

*^a^^chil
^J

*an^d *thirteen
*dren.

The 1 9 7 8 *NOAA golf
t o u r n a m e n t , sponsored each
year by the National Weather
Service Southern Region, will be
held this year at the Olympia
Spa and C o u n t r y Club in
*Dothan, Ala. on October 12-14.

This tournament has grown
steadily since the first outing in
1971. The 1977 tournament,
won by Bob *Pritchard from

Montgomery, Ala., had close to
100 participating golfers from
*NOAA.

All *NOAA golfers are invited
to participate with recognition
being given to both high and low
handicap divisions. There are
also participating events for
wives and *NOAA women golfers.

Details and entry information
will be furnished at a later date.

*NMFS employees have orga-
nized the Penthouse Toast-
masters Clu^b, The Club meets
11:30 *a.m.^-12:30 p.m. every
other Wednesday (pay-check
week) in the Page 1 Penthouse
or Room 401 in Page 2. Check
the bulletin boards for meeting
place. Visitors and guests are
welcome. For information call
J o s e p h ^ F i l e g g i , P res iden t ,
634-7270.
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THREE-BEAN TUNA SALAD

1 can *( 1*2^Î/2 to 13 ounces) or
2 cans *(6^V^i or 7 ounces each)
tuna*

^% cup vinegar

1/3 cup sugar

1/3 cup salad oil

1 tablespoon soy sauce
^% teaspoon celery salt

*^У^л teaspoon dry mustard

1 can *( 1 pound) cut green beans,
drained

1 can (1 pound) kidney beans,
drained

1 medium onion, cut into thin
slices

1 can (8 ounces) water chestnuts,
drained and sliced

1 package (10 ounces) baby lima
beans, cooked and cooled

1 cup diagonally sliced celery

^% cup thinly sliced carrots2 dashes liquid hot pepper
sauce
Drain tuna; carefully break into bite-size chunks. Cover and

refrigerate. Combine and mix vinegar, sugar, oil, soy sauce, celery
salt, mustard, and liquid hot pepper sauce^. Add vegetables; mix and
cover. Chill 2 to 3 hours. Add tuna to vegetables just before serving,
mixing carefully. Spoon into large or individual salad bowls. Makes 6
to 8 servings.
^* If desired, 1 can *( 16 ounces) salmon may be substituted for tuna.

/ / s / /
According to the *NMFS

National Fishery Education
Center in Chicago, the best
fish buys for the next week
or so are likely to be fresh
flounder and cod fillets along
the Northeast Seaboard ; fresh
whole *bluefish and fresh
c r o a k e r in the Middle
Atlantic States, including the

*D.C. area; fresh small shrimp
and fresh speckled trout
fillets in the Southeast and
along the Gulf Coast; fresh
Lake Superior *whitefish and
frozen smelt in the Midwest;
f resh true cod fillets and
canned pink salmon in the
Northwest; and frozen fish
sticks and canned tuna in the
Southwest.

8

^Surve^y Underwa^y^

On Nia^gara Ri^ver

And Lake Erie

A 4-month hydrographie sur-
vey of Lake Erie and the Niagara
River is u n d e r w a y by the
National Ocean Survey.

The survey will contribute to
a new data base for the main-
t e n a n c e of existing nautical
charts and construction of new
charts. Information also will be
used to publish a new interna-
tional chart of the east end of
Lake Erie.

The survey, which began last
m o n t h , is being made by
*NOAA's hydrographie Launch
1012 with a complement of
four. The launch is *homeported
at *NOAA's Atlantic Marine Cen-
ter, Norfolk, Va., and is com-
m a n d e d by *Lt. *Kathryn A.
*Andreen, a four year veteran of
the *NOAA Corps.

Launch 1012 is a high-speed,
automated hydrographie survey
launch that uses *Raydist or Del
*Norte for horizontal positioning
to provide navigation informa-
tion through a controller to a
computer. The controller pro-
vides a remote left-right indi-
cator which is used by the
helmsman to keep the launch on
the proper course. A digital fa-
thometer, also connected to the
controller, is used to provide
depth information^.

*Five *New *Top^i^<^*^

*On *^'^Search^' *U^* *^\*^

*At *ED^S *Center

*The *Library *and
*Services *Division *(LISD) *o^f^
*Environmental *Science *f*

*tion *Center *has *publishe^d *^»*^
*new *Packaged *On-line *Se^a^f^c^

*representing *high *interest *t^op^'^
*The *new *titles *are *O^zone, *^'*^
*Marin^e *^Mining, *78-2;
*78-4; *and *Oc^e^anic *^**^
*ogra^phies, *78-5. *Packaged *^&^® *j^s^

*78-3, *^Weather *Modifi^c^ati^o^n *^J*^
*an *updated *version *of *^an *^e^a^l *^^*^
*search. *Oceanic *Bibliogr^ap^h^^^5^

*a *new *departure *for *^L*^
*Rather *than *providing
*on *a *single *topic^, *this *sear
*all *bibliographies *c*
*Oceanic *A *bstracts *from
*the *present. *It *is *inde^x^
*depth *and *bibliographies *^0*^
*cific *subjects *can *be *^r^e^a^

*identified.
*Other *topics *available *i^n^cl^u^

*T^h^e *Coastal *Zone, *Marine
*^sion, *and *Oil *S*
*Up. *Custom *searches *to *m^e^
*dividual *requirements *ar^e^
*executed *in *response *to
*quests *at *no *charge *to
*employees.

*Packaged *Searches *are
*able *on *request *from
*D822, *NO *A *A^, *WSC *4^, *^6^U^

*Executive *Boulevard, *R^o^c^kv *.^1^
*MD *20852 *or *by *calling
*443-8330.

*i^t^f

*^,

(3^0^"

Attending the plenary session of the *R&D Equal Empl^oy^"^1 *<^)^
Opportunity Committee on May 3 were (seated from left) *^^°^L^^^
*Kinnard, Vice Chairperson Charles Miller, *Noreen *Prather,
*Cason, (standing from left) Lew Bird, Chairperson Dr. Jack *Sh^ui^" *^,*^
Dr. Edward Epstein, Dr. Wayne *McGovern, Dr. Ferris Webster, ^»^
Leo Cr^ai^g.
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