letter to the editor
FitzRoy, the first "weather m a n "

To the Editor:
A biography of Admiral Robert FitzRoy has recently appeared (Mellersh, 1968) about which we would like to comment. We were unable to locate a copy in this country. It
takes several months to import from the publisher. Mr.
Mellersh writes lucidly and tells a lively story of life in
England of 100 years ago.
Admiral Robert FitzRoy should be well known to meteorologists. It was he who first issued storm warnings and devised a display of signals for advice to seamen; first issued
daily weather forecasts to the press. But FitzRoy was far
more than a meteorologist. Before he was 13, he entered
the Royal Naval College (Portsmouth) and was made lieutenant (top of his class) before the age of 20. He was an
hydrographer and was responsible for much of the surveying of the South American coastal waters. On his final
expedition as captain of the Beagle, it was he who suggested
that a naturalist be taken aboard and selected Charles Darwin for this position. As a member of Parliament, he introduced the first bill for the licensing of captains and their
first mates, which formed the basis of this much needed
legislation. He was briefly the governor of the New Zealand
Colony. As superintendent of the naval yards at Woolwich,
he was in charge of the fitting and trials of the first steam
vessel of Her Majesty's Navy. These things, and much more,
are covered by Mr. Mellersh; they are the "action" side of
FitzRoy's career and make a fascinating story. However, the
part that FitzRoy played in the science of meteorology (the
things that he is really famous for) are confined to less than
20 pages.
It is useless to try to make up this deficiency, but some
comment on what Mellersh did not say, seems to be appropriate. FitzRoy's meteorological work started as that of a
statistician with the Board of Trade to collect reports of
weather at sea from ships' logs (as suggested by Commodore
Maury at the Brussels Conference of 1854). In 1859, the
section of Mathematics and Physics of the British Association, under the presidency of Prince Albert, passed a resolution that the government issue warnings of likely storms.
FitzRoy felt this a matter of greatest humanitarian importance and conducted the "assignment" with vigor. I am sure
he considered it a "royal mandate," even though it was
never incorporated into his "work statement." He was always
one to go ahead without completing the proper paperwork.
FitzRoy's Weather Book (Longman, Green, Longman, Roberts, and Green, London, 1863) and his ideas on weather
would hardly inspire the modern meteorologist, but they
hold a unique place in the history of meteorology. There
are two illustrations that speak louder than thousands of
words. He has sketched his ideas of the structure of cyclones
and anticyclones (he was a good hand at sketching; particularly the primitive people of Tierra del Fuego) showing the
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movement of the opposing currents of cold air in blue and
of the warm air in red. (S. Petterssen's Introduction to Meteorology reproduces the cyclone case in drab black and
white.) It is clear that FitzRoy was groping for a definite
formulation of cyclone structure, recognized the important
role of air masses, and was almost to the concept of fronts.
Shortly after the advent of the "Norwegian school" of
meteorologists, two papers (Dieckmann, 1931, and Chromow,
1932) appeared, pointing out how closely FitzRoy had anticipated the "polar front" theory.
After FitzRoy's death, the Meteorological Office was put
under the supervision of a committee of the Royal Society
and all of FitzRoy's work was scrapped. Meteorology was set
back at least 50 years! The forecasts and storm warnings were
discontinued at the insistence of the Royal Society. Seven
meteorological observatories were established (with photographically self-recording instruments) that were expected to
provide the information for establishing meteorology on
a sound scientific basis. The extreme action taken by the
Royal Society could have been expected to produce definitive
results, but such results were not forthcoming. Sir F. Galton
was instrumental in setting up the analysis of synoptic charts,
but FitzRoy's fundamental ideas on cyclone structure were
completely abandoned.
One may judge the dismal state of affairs from an event
some 12 years later. After the Meteorological Committee of
the Royal Society had carried on for some ten years, the
treasury appointed a committee to inquire into what use
had been made of their 10,000 pounds per year (FitzRoy's
budget had never been more than half that). The great Lord
Kelvin (then Sir W. Thomson) was called as an expert scientific witness and, among other things, was asked to recommend a profitable course for future scientific actions. His
recommendation was that the autographic records of the
meteorological observatories be subjected to exhaustive harmonic analysis (H.M.S.O., 1877). The Honorable Ralph Abercrombie, 1878, clearly pointed out that such an operation
could never lead to useful information on the "law of
storms."
Mr. Mellersh has found good technical advice for his
summary of the situation. We quote from page 292: "FitzRoy, of course, did not know enough.—Nevertheless, his
basic physical knowledge was good and accurate. He really
suffered from the fact that the Royal Society equally did not
know enough. It did not know enough to realize that the
particular scientific application that they were criticizing
had to be empirical, that it would go on during the next
hundred years at least being spectacularly empirical but
would make spectacular progress none the less."
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(Continued from news and notes, page 942)

aeromedics, and meteorologists at naval air stations in Patuxent River, Md., and Jacksonville, Fla., for review by the
Naval Air Systems Command in Washington, D. C.
The Orion proved to have superior control stability during winds in excess of 120 knots, less potential for causing
motion sickness, greater range with full instrumentation, and
better endurance. Because the Orion has a cruise ceiling
greater than 20,000 ft (32,000 km) while the Super Connie
reaches its ceiling shortly after take-off, calculated mission
times were reduced as much as 5.5 hr, allowing reduced
crew size and more efficient aircraft utilization. The highaltitude capability of the Orion will also enable gathering
data on the vertical development of the storm with a descent to gather low-level peripheral penetration and fixing
information.

New Navy hurricane hunter

A new type of Navy hurricane reconnaissance aircraft has
been selected to replace the veteran WC-121N Constellation,
known as Super Connie. In tests conducted following hurricane Camille last year, the P-3A Orion, an adaptation from
aircraft used in antisubmarine warfare, met heavy weather
conditions with less strain than the traditional reconnaissance
plane.
After a year-long evaluation of the tests, the Navy awarded
a contract in mid-July to Lockheed Aircraft Corporation for
conversion of the antisubmarine plane into the prototype of
a hurricane reconnaissance aircraft, the WP-3A Orion. Delivery of the new plane was made in September, in time for
the second half of the hurricane season.
The Navy's Replacement Weather Reconnaissance Aircraft
Test compared the performance of the Orion, Super Connie,
and the C-130 Hercules off Bermuda during hurricane Inga.
The probes covered capability for heavy-weather instrumentation, propulsion-system performance, structural integrity,
responsiveness, and potential for crew safety and comfort.
Data from the tests were sifted by technicians, engineers,
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Light breeze sensor

Of great interest to tactical military forces is the determination of weather change and forecasting on a shortterm basis for a small area. One obstacle to micrometeorological studies has been the limitations of wind-current
measuring devices in detecting velocities less than 5 mph
(7.3 ft sec , 2.2 m sec ). However, by using air flow directly as the energy source in a fluidic sensor, the Office
of Naval Research believes it soon will be able to determine
air movements down to 0.1 ft per sec (0.0375 m sec ).
Also, response to velocity changes will be immediate because
the fluidic sensor has no moving parts. Because conventional
anemometers are inertia-limited, response to low speed air
movement is poor.
Under development by Bowles Fluidics Corp., Silver Spring,
Md., the prototype device employs identical crossed tubular
components through which a constant air stream is maintained. Any external flow impinges on the internal air jets
causing a pressure change that is sensed by one of a pair
of very sensitive pressure transducers. Coverage throughout
a 360° field is afforded by the instrument, according to ONR
researchers. Delivery of the first engineering model will be
made early next year.
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The P-3 Orion during flight from Moffett Field, Calif., to
Point Mugu, Calif. An aircraft of this type, minus the Bullpup missiles seen under its wings, was selected for hurricane
penetration missions after the Bermuda heavy weather safari
tests.—Official Navy photo

(More news and notes on page 963)
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JOURNAL OF PHYSICAL OCEANOGRAPHY
New Publication of the AMS

Manuscripts now are being considered for possible publication in the new quarterly researcn

journal—JOURNAL OF PHYSICAL OCEANOGRAPHY.

Edited by Professor Robert O .
OF PHYSICAL OCEANOGRAPHY

Papers of a theoretical or an observational nature are equally welcome. It is anticipated that
the subject matter of the journal will include
observational and theoretical aspects of such
topics as:

Reid, the JOURNAL
is devoted to the
communication of knowledge concerning the
physics and chemistry of the oceans and of the
processes coupling the sea to the atmosphere.

Thermo-chemical properties of Nonlinear coupling of modes
Ocean circulation
sea water
of motion
Surface waves
Interpretive regional studies
Vertical convection processes
Internal waves
Tracer techniques and applica- Oceanic tides and other longInertial oscillations
tions
wave phenomena
Oceanic turbulence
Turbulent mixing
articles of the Journal as well as brief papers on
The departments of the journal are Articles and
significant preliminary results of extended invesNotes or Correspondence. The latter will include
tigations.
discussions and replies pertinent to previous
The editor, Robert O. Reid, is Professor of
Oceanography at Texas A&M University where
he has been involved in graduate instruction and
research in both oceanography and meteorology
since 1951. He has served on the editorial boards
of the Journal of Geophysical Research, the Jour-

nal of Marine Research, the Johns Hopkins
Oceanographic Series, and the Journal of Oceanography and Limnology. His research interests
are in the areas of ocean circulation and dynamics of long waves.

The associate editors of the Journal include the following distinguished scientists:
George L. Pickard University of British CoKirk Bryan ESSA, Princeton University
lumbia
Henry Charnock University of Southampton,
Theodore E. Pochapsky Columbia University
England
James Snodgrass Scripps Institution of OceanPeter Dehlinger University of Connecticut
ography
Donald W. Hood University of Alaska
Henry
Stommel Massachusetts Institute of
Eric B. Kraus University of Miami
Technology
John Lyman University of North Carolina
George Veronis Yale University
Gay lord R. Miller ESSA, University of Hawaii
Klaus Wyrtki University of Hawaii
Erik Mollo-Christensen, Massachusetts Institute
Bernard D. Zetler ESSA, Miami, Florida
of Technology
Worth D. Nowlin, Jr. Texas A&M University
Manuscripts should be submitted to Robert O.
Texas A&M University, College Station, Texas
Reid, Editor, Department of Oceanography,
77843.
The annual subscription rate is $20 to nonmembers and $10 to members of the
AMS. Subscription orders should be addressed to:
AMERICAN METEOROLOGICAL SOCIETY 45 BEACON ST. BOSTON, MASSACHUSETTS 02108
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