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For today's talk, I define an expedition as a
journey by land or by sea for a specific purpose.
Meteorologists have seldom participated in expeditions. However, when they have, important
meteorological discoveries have often been made.
One may readily identify three categories of
expedition. The first is generally conceived and
led by a single devoted and persuasive scientist,
usually with a flair for popularizing, who also
arranges the financing. The expedition concentrates on his special field, and occasionally on
allied disciplines. It is very much an old-boy
operation and consequently its scope tends to be
narrow although the results are frequently of high
quality. The leader and inspirer, usually a
zoologist, anthropologist, geographer or oceanographer, is epitomized by Roy Chapman

Andrews who first led ocean expeditions to study
whales and after that land expeditions in search
of dinosaur remains. Sven Hedin, the geographer, who explored central Asia for a long period,
exemplifies a rather generalist approach to exploration, being long on description and rather short
on measurement.
The second category of expeditions is conceived and led by explorer-adventurers, often
officers in armed services. Scientific quality of
such expeditions ranges the gamut, from worthlessness to unequaled excellence. They commonly concentrate not merely on unexplored parts
of the earth, but on unexplored parts which are
dangerous to explore, for example, mountains and
polar regions. Sir John Hunt's expedition to
the Himalayas, Capt. Scott's and Admiral Byrd's
expeditions to Antarctica and Capt. Cousteau's
explorations of the ocean depths, all fit this category and all increased scientific knowledge.
Partly because the leaders have no particular
scientific axes to grind, and partly because first
class logistic planning and leadership allow ex-
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pedition scientists full scope, we find the scientific
achievements often more varied and more important than those deriving from expeditions in
the first category.
We might include here a sub-category, led by
scientist-adventurers. The outstanding records
of the Nansen and Amundsen expeditions to both
polar regions attest the value of such leadership.
In the third category we find scientific expeditions organized on a large scale by wealthy
foundations or by national governments. Each is
led by a scientist and staffed by scientists renowned in many fields. First-class people plan
the expedition, collect the data and conduct research on the results. The German Deep Sea
Expedition in "Valdivia" from 1898 to 1899, the
German "Meteor" Expedition to the South
Atlantic in 1925-27, the U. S. "Carnegie" Expedition to the Pacific in 1928-29, and the Italian
Expedition to Karakoram in 1914 are outstanding
examples.
Now just what part has meteorology played in
expedition science?
In the first category,
meteorologists have never been included, and meteorological observations are made in a desultory
and unprofessional fashion. The information
they provide is seldom of much use except in the
most general climatological sense. Occasionally,
in expeditions of the second category, outstanding
meteorological work is conducted. The prime
example is Scott's 1910-12 expedition to the
Antarctic. G. C. Simpson directed the meteorological program and most valuable observations
were made. Simpson combined these observations with those made by the Amundsen expedition which was in Antarctica at the same time.
He then analyzed the results on synoptic charts
and developed an entirely novel Antarctic pressure-wave hypothesis which he advanced in
superb and detailed discussion of the Expedition's
meteorological results. In the third category,
meteorology is important and usually of high
quality. The observations, discussions and conclusions may contribute significantly to total meteorological knowledge. On the "Meteor," exemplar of an ocean-borne meteorological observatory, not only were surface meteorological and
radiation measurements made, but also atmospheric soundings by pilot balloons, kite-borne
meteorographs and radiosondes.
Researches
on the "Meteor" data by von Ficker and his
associates, made unsurpassed contributions to the
meteorology of low-latitude oceanic regions.
The only sources of information on the upper
air circulation over central Asia until the 1950's

were the pilot balloon soundings made by the
Italian Expedition to Karakoram.
The "Carnegie" Expedition's surface and upper
wind observations were analyzed and discussed
by Jacobs and Thomson. This work represents
the last serious attempt to make detailed scientifically valuable meteorological observations from
a U. S. oceanographic vessel and subsequently to
analyze and discuss them. If we except a threeweek period in August 1957 when the Woods
Hole Oceanographic Institution's "Crawford"
made radiosonde, pilot balloon, time-lapse and
standard surface meteorological observations
near 11N, 52W, the last voyage of the "Carnegie"
marks the beginning of prolonged indifference by
United States meteorologists to the potential value
of expeditions to their science. This indifference
defies explanation. Expeditions survey regions,
either uninhabited or occupied by primitive
peoples, about which meteorologists know least.
Even in the Antarctic, during IGY, the immense cost of collecting meteorological data must
be largely justified in terms of better operational
forecasts for other Antarctic activities. That research on the data has been desultory and often
mediocre can be accounted for by the fact that
few meteorologists considered Antarctic meteorology to be of more than "local" importance.
It is difficult to estimate how many opportunities have been missed over the years. One that
was very nearly missed occurred during the
Scripps Institution of Oceanography IGY Doldrums Expedition in 1958 to Clipperton Island,
located near ION 109W, in one of the meteorologically most active and least known parts of
the oceans.
During the seven weeks the Expedition stayed
at Clipperton, surface weather observations of
rather indifferent quality, including crude rainfall measurements were made. The data were
then buried in the Expedition files until exhumed
by Miss M. H. Sachet, an ecologist who had
been on the Expedition. She combined them
with earlier meteorological information from a
wide variety of sources. Her analyses, giving a
fascinating and tantalizing hint of a complex meteorological regime, represent a real meteorological
contribution which would have been even more
significant had properly instrumented surface observations and aerological soundings been made.
It is probably significant that the meteorologists
parted company with their expedition colleagues
at about the time they handed over the job of
making weather observations to technicians, a
change forced on them by the rapidly growing
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need for more and more observing stations. In
the other expeditionary disciplines, scientists continue to make most of the observations right up
to the present, thus ensuring high quality but small
quantity. In the United States (unlike Japan,
for example) meteorologists do not travel on
oceanographic voyages and oceanographers rarely
ask meteorological technicians on board weather
ships to make oceanographic observations.
The almost non-existent role of meteorology in
scientific expeditions was emphasized two years
ago when initial plans for the ambitious International Indian Ocean Expedition largely ignored
meteorology. The United States working group
for meteorology for IIOE changed all this when
it prepared and had accepted a scheme for giving
meteorology an important place in the Expedition.
All large United States IIOE oceanographic
vessels will carry meteorological technicians and
equipment to make surface weather observations,
radiation measurements and aerological soundings. United States weather ships will provide
space and facilities for physical oceanographers
and biologists (other nations, particularly Japan
and Germany have always made important meteorological observations from oceanographic
vessels). The National Science Foundation's
Ship "Eltanin" which, epitomizes the new look in
United States scientific vessels, is equipped to
sound from the ocean deeps to the high stratosphere.
How can we guarantee that meteorological
activity in IIOE and on the "Eltanin" marks the
beginning of continuous worthwhile involvement
in future scientific expeditions, and not just a
flash in the pan?
First—Meteorologists must know about every
projected expedition at the time first plans are
formulated. The National Academy of Sciences
might be asked to disseminate this information
through the pages of the American Geophysical
Union's Transactions and the American Meteorological Society's B U L L E T I N .
Second—Meteorology should be included in an
expedition's plans only if a meteorologist or group
of meteorologists is sufficiently intrigued by

atmospheric problems in the expedition's region
of operation to design a suitable observational
program, collect and conduct research on the
data, and publish the results.
Third—Meteorology on each expedition should
be supervised by a professional, say a graduate
student, directly concerned in research based on
the observational data. He would provide as
best he could, day-to-day service to the expedition, geared specifically to the operational needs
of the various expedition disciplines, using broadcast forecasts and his own. He would seek
opportunities to apply his meteorological knowledge to problems in other disciplines and, if
necessary, to take special observations. Obvious
areas of contact can be found in biology and
oceanography. For example, biological distribution in a particular oceanic locale is changed by
development of upwelling. The meteorologist
might well be able to relate the upwelling to the
winds, and to estimate its extent and possible
persistence.
Fourth—New,
portable, rugged instrument
packages must be designed suitable for carrying
in packs or on mule back. The enormous skills
of satellite instruments engineers could be directed toward developing transistorized radiosonde transmitters enabling smaller balloons to
be used, light weight hydrogen generators, meteorological rockets, power packs, multipurpose
radars, multichannel or magnetic recorders, transistorized radio receivers and facsimile recorders,
collapsible instrument masts. Many of these
instruments have already been built for other
purposes. A careful survey should first of all
determine what new developmental work is
needed.
To sum up, meteorologists should in future
take advantage of the great opportunities, previously missed, presented them by scientific
expeditions to little-known parts of the world.
Additional manpower needs are small; impressive
results could derive from improved interdisciplinary communication, stimulation of interest, particularly among graduate students, and exploitation of existing skills in instrument packaging.
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