units of the energy emitted by astro-
nomical objects. Directed toward that
end were his construction of one of
the first astronomical photoelectric
spectrum scanners, his initiation of a
program to compare conventional
tungsten sources with a platinum
blackbody, the first use of synchrotron
radiation by lab personnel as an ab-
solute standard of UV radiation, and
the lab’s collaboration with Robert Han-
bury Brown and John Davis to use the
angular-diameter measurements of
stars made by the Hanbury Brown-
Twiss intensity interferometer. Those
efforts led to measurements of funda-
mental parameters of stars that were
the standard for a quarter of a century.

Code was instrumental in establish-
ing what became the Hubble Space Tel-
escope Science Institute in Baltimore,
Maryland, and served as its first, in-
terim director in 1981. He was president
of the American Astronomical Society
from 1982 to 1984.

Code’s colleagues will surely miss
him as well as his great breadth of ex-
perience in both theoretical and obser-
vational astrophysics and his expertise
in astronomical instrumentation, which
gave him an unusually broad basis
from which to assess opportunities and
attack problems.

Robert C. Bless

University of Wisconsin—-Madison
C. Robert O’Dell

Vanderbilt University

Nashwville, Tennessee

John Lamar
Worzel

John Lamar Worzel, who made ground-
breaking contributions to the field of
marine geophysics, died of a heart at-
tack athome in Wilmington, North Car-
olina, on 26 December 2008. Joe, as he
preferred to be called, developed his
expertise in the years before the US en-
tered World War II; he was at the right
place at the right time, when the field
was in its infancy.

Joe was born on 21 February 1919 in
Staten Island, New York. As a child, he
contracted numerous diseases, broke
limbs, and suffered heart damage from
rheumatic fever. Those afflictions, he
said, made him tougher and more re-
solved to compete well at everything.

When Joe arrived at Lehigh Univer-
sity in 1936, he welcomed the opportu-
nity to work with physics professor
Maurice Ewing and with other stu-
dents, including Alan Vine, who devel-
oped the Alvin submersible. In the sum-
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John Lamar Worzel

mer of 1940, following Joe’s graduation
from Lehigh, Ewing took Joe and other
students to Woods Hole Oceanographic
Institution (WHOI). From scratch they
built ocean-bottom seismographs to
record the energy propagated through
the crust. After many unsuccessful tri-
als, their seismographs were success-
fully used to determine the thicknesses
of the marine sediments and, eventu-
ally, of the oceanic and continental
crusts, which were shown to be dramat-
ically different from each other.

During their tenure at WHOI, Joe
and his colleagues demonstrated the
existence of low-velocity sound chan-
nels in the ocean, which allow small-
amplitude acoustic signals to propa-
gate thousands of kilometers. Those
experiments were eventually used to
locate, identify, and track ships and
submarines.

By 1946 Ewing moved on to Colum-
bia University in New York, and Joe
went there too, to do his graduate work.
In 1948 the university designated a gift
from the Thomas Lamont estate to es-
tablish the Lamont Geological Observa-
tory. Ewing was named its first director,
and Joe its deputy. Joe simultaneously
wore many hats at Lamont—among
them science administrator, a role now
shared by five people. For roughly 25
years, he and his family lived in a mod-
est house on the Lamont campus and
were an integral part of establishing
and maintaining the “Lamont family.”
Joe was the de facto welcomer to a
steady stream of visiting scientists,
many of whom recall his kindness, and
he frequently invited students and col-
leagues into his home.

Colleagues recognized Joe’s gift for
making things work. He loved getting
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his hands on a problem. He often pre-
empted a frazzled technician by quickly
fixing what the tech had been unable to
and cheerfully remarking, “This elec-
tronics is a snap.”

One of Joe’s most important contri-
butions, in the early to mid-1960s, re-
lates to the measurement of gravity at
sea. Initially, gravity measurements
were made only aboard submarines
and were notoriously cumbersome and
time consuming; measuring gravity
aboard a surface vessel presented a dif-
ferent and greater challenge because a
ship rolls and pitches and typically ex-
periences large accelerations indistin-
guishable from small changes in Earth’s
gravity field. Joe made significant im-
provements in perfecting the measure-
ment process.

To solve the problem of measuring
the small spatial variations of Earth’s
gravity field, Joe mounted a hybrid
gravimeter onto a gyro-stabilized table;
by applying suitable filtering, he
demonstrated that even on a surface
vessel one could measure the small
differences in gravity to a few milli-
gals (1 mgal=10" cm/s?). That break-
through was a vast improvement over
the previous restricted use of sub-
marines. The data were used to study

the sea floor’s large tectonic features,
such as deep-sea trenches and continen-
tal margins.

Joe was also interested in obtaining
high-resolution seismic images of the
layers tens of meters beneath the sea
floor. He was instrumental in creating
the tools needed to produce those and
deeper-penetrating images. The tools
led to subsequent mapping and piston-
core sampling of many sub-sea-floor
features, such as the Worzel white ash
layer, which shows evidence of a major
terrestrial volcanic eruption.

In 1963 the USS Thresher, a US Navy
submarine, lost communications and
was presumed to have sunk. Led in
large part by Joe, a small group of aca-
demics and navy personnel searched for
and eventually verified fragments of the
submarine’s structure on the sea floor
8400 meters below the surface. For his
role in the search, Joe received a Merito-
rious Service Award from the navy.

Student protests at Columbia in 1968
led the university to ban classified un-
derwater research, which the Lamont
observatory had been engaged in since
its inception. Lamont’s highly success-
ful sonar research programs, based
in Bermuda, seemed destined to end.
From necessity, Joe and several

colleagues created the Palisades Geo-
physical Institute, a not-for-profit cor-
poration that had no restrictions on
conducting classified navy-sponsored
research. Over nearly 40 years, with
Joe as president for many of them, PGI
also generously bestowed on Lamont
and other worthy geoscience institu-
tions several large gifts. PGI closed
shop in 2002.

In 1972, dissatisfied with Columbia’s
level of support, Joe and Ewing went to
the University of Texas to establish a
new geophysical research institute.
Ewing died two years later, and Joe in-
herited the institute’s management
and fiscal responsibilities. He devoted
much of his energy to establishing a
towed multichannel seismic capability.
In 1979 he retired and became an enthu-
siastic golfer.

Joe at times was brusque, but he was
also most kind and generous. He liked
to spar with people about science and
about life. He showed many of us that
doing marine geophysics was not only
exciting and timely but usually a lot
of fun.

Dennis E. Hayes
Columbia University
New York City B
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