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FRANCIS  JOHN TURNER

April 10, 1904–December 21, 1985

B Y  I R I S  Y .  B O R G  A N D  L I O N E L  E .  W E I S S

ON DECEMBER 21, 1985, the international geological com-
munity lost one of its most distinguished members—

Francis J. Turner, professor emeritus of geology at the Uni-
versity of California, Berkeley. His departure affected all
whose lives he had touched in various ways. Those who
knew Turner only through his scientific work mourned the
end of an era in the study of metamorphic and igneous
rocks, a period in which he played a major role in trans-
forming classical petrology into a modern science and
through his writings, making then-current discoveries readily
available to students and colleagues. Those who knew him
personally, scientist and nonscientist alike, lost much more
than a great geologist: they lost the company of a rare hu-
man being, unique in his warmth, generosity, and human-
ity. This brief memoir attempts to recall both aspects of the
man—the eminent scientist and the unforgettable human
being.

Francis John Turner was one of four boys born to a clas-
sics master at Auckland Grammar school in New Zealand.
Turner spent more than half his life in that country. His
father died young, and the children were brought up by
their mother. All became successful if not distinguished pro-



358 B I O G R A P H I C A L  M E M O I R S

fessionals, especially his older brother, a judge and presi-
dent of the New Zealand Court of Appeals, who became Sir
Alexander Turner. In 1930 Francis married Esme’ Bentham,
who together with their daughter Gillian, then Mrs. James
McKercher, survived him on his death.

At the age of seventeen Frank, as he was called by family,
friends, and close colleagues, matriculated at Auckland
University College, winning a university senior scholarship
in geology. At Auckland he earned a B.Sc. and an M.Sc.
and won the von Haast Prize. His initial research interests
were in the field of igneous petrology, resulting in publica-
tions coauthored with Professor J. A. Bartrum, his mentor
at Auckland University. While finishing his M.Sc., Frank
worked with the New Zealand Geological Survey until 1926,
when he accepted a position as lecturer in the geology de-
partment at the University of Otago in Dunedin, headed by
Professor W. N. Benson. It was Professor Benson who en-
couraged Frank to follow his own intense interest in the
complex metamorphic rocks of New Zealand and who had
a major influence on Frank’s career. Subsequently, Frank
spent many field seasons in the almost unexplored western
part of the South Island of New Zealand traveling by foot,
with pack horses or small boats, while doing reconnaissance
mapping and sampling of the little-known metamorphic and
ultrabasic rocks. Memories of those trips were the source of
a lifetime of anecdotes that captivated his students and col-
leagues. Frank’s love for the New Zealand wilderness stayed
with him all his life. Throughout his long career, photo-
graphs of the fjord country of New Zealand adorned the
walls of his office. His rock collections from the South Is-
land provided the basis for many publications leading to
his D.Sc., awarded in 1934 by the University of New Zealand
and election to fellowship in the Royal Society of New Zealand
in 1938.
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In his desire to understand the genesis of the metamor-
phic rocks, Frank observed and collected in the field and
poured over Professor Benson’s metamorphic collection from
the Highlands of Scotland, where mapping and interpreta-
tion of such rocks was relatively far advanced. He read pro-
digiously, particularly the works of the European metamor-
phic petrologists and was impressed with the unified approach
to metamorphic processes proposed by the Finnish petrolo-
gist P. Eskola, which in the 1930s had yet to gain wide rec-
ognition. Using Eskola’s notions of metamorphic facies, Frank
not only explained the progressive metamorphism he saw
in New Zealand, particularly in the Otago schist, but also
further advanced them to allow their applicability to meta-
morphic belts everywhere. These studies formed the basis
of Frank’s first book, Mineralogical and Structural Evolution of
Metamorphic Rocks, published some years later as a Geologi-
cal Society of America memoir (1948), a book that estab-
lished Frank’s worldwide reputation and profoundly influ-
enced a generation of young geologists.

Though mainly concerned with the mineralogical and
chemical properties of metamorphic rocks, Frank became
intrigued with the significant relation between the macro-
scopic structure and the corresponding microscopic rock
fabrics. In pursuit of this aspect of metamorphism, he pro-
posed to work with Dr. Eleanora Knopf, wife of Professor
Adolph Knopf of Yale University, who was introducing the
techniques of the European geologists, particularly those of
Professors Walter Schmidt and Bruno Sander, to the study
of the microscopic structure (nowadays termed fabric or
texture) of metamorphic rocks. A Sterling fellowship in 1938
allowed Frank to travel to the United States and spend a
year at Yale University. At Yale he became familiar with the
universal stage for the petrologic polarizing microscope, an
instrument rather like a goniometer that permitted the ac-
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tual crystallographic orientation of individual mineral grains
in a rock to be accurately determined with respect to exter-
nal coordinates. When used in conjunction with a stereo-
graphic or similar projection, the stage allowed three-di-
mensional mapping of the microstructure of rocks, including
intra- and intercrystalline phenomena and the preferred
orientations of individual minerals. Ultimately, Frank be-
came a master of this instrument and applied it to the study
of both naturally and artificially deformed rocks and min-
erals.

His fellowship over, Frank returned to New Zealand and
taught there throughout World War II. His teaching load at
Otago was inhuman by modern standards, but it had the
benefit of forcing him to read even more widely in every
branch of geology and to learn to synthesize and condense
vast amounts of information. He developed these skills to
perfection, becoming an outstanding lecturer at every level—
lucid, well organized, and witty, even when addressing sub-
jects in which he was not expert. His curiosity led him far
afield in geology. His graduate seminars tackled almost any
subject, from chemical thermodynamics to the physics of
wind-blown sand as expounded by R. A. Bagnold. In all of
his lectures Frank passed on his insights and enthusiasm
with amazing clarity.

Frank’s year at Yale University eventually proved to be a
turning point in his career. Although he had returned to
New Zealand, the friendships made and the interests that
were nurtured in New Haven set the stage for his return to
the United States. In 1946, after being encouraged to apply
for the vacant position of director of the New Zealand Geo-
logical Survey and failing to be appointed, he accepted an
invitation from Chairman Howell Williams to join the fac-
ulty at the University of California in Berkeley as an associ-
ate professor. In 1948 David Griggs, whom Frank had met
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through the Knopfs when Griggs was a graduate student at
Harvard, was at the Institute of Geophysics at the Univer-
sity of California at Los Angeles (UCLA). The two men
shared a keen interest in metamorphic structures and pro-
cesses. AT UCLA Griggs was engaged in the laboratory de-
formation of rocks and minerals and was in need of petro-
graphic assistance in interpreting the results. Thus, a
friendship was renewed, and a technically rewarding research
collaboration began, which lasted until Griggs died in late
1974.

At Berkeley, Frank found a conventional faculty teaching
traditional geological subjects. Its most eminent member,
Andrew C. Lawson, was professor emeritus and no longer
actively pursuing research. The curriculum in the Depart-
ment of Geology emphasized field work, and a degree in
geology required among other courses a year of field geol-
ogy in the Berkeley Hills, a summer field camp in the Cali-
fornia coast ranges, or the foothills of the Sierra Nevada, as
well as a semester course in surveying. Women were dis-
couraged from majoring in geology if not actually excluded
from the major, since they were persona non grata in the
required summer field course. Under Turner’s influence
and later his guidance as chairman (1954-59), the depart-
ment attracted students and scholars from all over the world,
giving it a stimulating international character. While ever
conscious of the importance of field work, Turner insisted
that the course requirements for the bachelor’s and higher
degrees be altered to accommodate students who preferred
to focus on the theoretical and experimental aspects of the
field. He made sure that the curriculum was changed to
remain current and to include new and promising approaches
and discoveries in the fields of geochemistry and tectonics.
Turner taught himself the principles of thermodynamics in
order to better contribute to his own specialties within the
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field of petrology and began his collaboration with Profes-
sor John Verhoogen in the writing of an advanced text on
igneous and metamorphic petrology.

The post-World War II scientific expansion in the earth
sciences stimulated a worldwide search for talent for the
faculty at Berkeley in which Turner was pivotal. New mem-
bers arrived from the United States, Belgium, Switzerland,
England, Australia, and New Zealand. At one point, half
the faculty members were foreign-born geologists and geo-
physicists, not one of whom had taken the Berkeley Hills
field course but who were required to teach it. The depart-
ment acquired the latest equipment for the study of every
aspect of the earth sciences, from minerals to earthquakes.
Turner was accessible to both students and faculty alike. He
was never too busy to do whatever he thought appropriate
to further the career of promising young geologists in the
department or those he met in his travels abroad—Donald
B. McIntyre, Ian S. E. Carmichael, W. S. Fyfe, R. N. Broth-
ers, and M. S. Paterson, to name a few. Enthusiasm, excite-
ment, and first-class research became the hallmarks of the
department as its active young faculty gained international
renown.

A large new building to accommodate the earth sciences
became a reality. It replaced the cavernous Bacon Hall, a
former library and the second oldest building on campus.
Although it was a sentimental favorite, it was ill suited to
house a modern science department. Along with his ser-
vices to the department, Frank was always willing to serve
the university as a whole. He sat on numerous administra-
tive committees, including the Graduate Council, the Commit-
tee on Research, the Library Committee, and the Executive
Committee of the College of Letters and Science.

Through all these efforts, Frank never lost passion for his
own research. When queried as to what, in his opinion, was
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his most significant research, he is on record as having
answered “the deformation of Yule marble,” his long col-
laborative research with David Griggs. Griggs and his stu-
dents, notably John Handin and Hugh C. Heard, conducted
laboratory deformations of cylindrical samples of marble in
various orientations and at various temperatures, pressures,
strains, and strain rates, while Turner and his students did
the interpretative petrographic analysis. These experiments
led to an understanding of the various mechanisms under-
lying the phenomenon of preferred orientation of minerals
within rocks and hence the ability to reconstruct the stress
fields that prevailed during the final stages of deformation.
Although many different rocks and minerals, from quartz
to pyroxene, were investigated, the most important results
were obtained with calcite, either as a constituent of Yule
marble or as single crystals. Turner and his students dem-
onstrated the importance of slip, twinning, and stress-in-
duced phase transformations (e.g., in enstatite-clinoenstatite)
in effecting the preferred orientations observed in both
naturally and laboratory-deformed rocks. Turner’s geomet-
ric analysis of the telltale clues left after several of these
processes had proceeded to completion showed incredible
insight. Later development of dislocation models of intra-
crystalline deformation in minerals coupled with the use of
X-ray texture analysis and the transmission electron micro-
scope in the study of deformed rocks depended heavily on
the early discoveries of Turner and Griggs.

Turner’s written legacy includes eighty technical papers
and six textbooks on metamorphic, igneous, and structural
petrology. All but two of the books were written with col-
leagues, most often from Berkeley. All bear the stamp of
Turner’s gift for technical writing. His ability to synthesize
succinctly the volume of detail associated with complex geo-
logical processes and present it clearly in fluent prose again
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reflected his outstanding teaching skills. His constant famil-
iarity with the latest developments in geology allowed him
to provide additional insight into the interpretation of geo-
logical processes described in many historical monographs
on special geological provinces that had been written be-
fore World War I (P. Eskola, P. Niggli, V. M. Goldschmidt, J.
J. Sederholm, and H. Rosenbusch, among others). Integra-
tion of the new and the old into his texts was done in such
a way as to remind readers that the best data and observa-
tions are not necessarily the most recent. His books were
well received, especially abroad, much to his surprise; three
of them went through second editions, which involved sub-
stantial updating, rewriting, and reorganization. These revi-
sions occupied Turner after his retirement from the de-
partment in 1971.

Frank Turner received many honors during his long ca-
reer. They are listed at the conclusion of this memoir. The
last was the Roebling Medal, the highest honor of the Min-
eralogical Society of America, which was bestowed a few
weeks before his death. He was not able to accept the medal
personally because of his final illness, but he was deeply
moved when several of his colleagues presented it to him in
the hospital. His comment, as reported by H.-R. Wenk, was:
“I did not do more than others, but I was always fascinated
by discovering new problems along with recognizing that
there are no final solutions in geology.” In addition, Frank
was invited to be a foreign correspondent of the Academia
delle Scienze, Instituo di Bologna (1953), a corresponding
member of the Geological Society of Edinburgh, a foreign
member of the Geological Society of London, and a visiting
fellow of Oxford University’s Brasenose College (1972-73).

To a generation of geologists, his peers, colleagues, and
students, Frank Turner was the most unforgettable person
they ever met. He was brilliant, urbane, compassionate, and
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thoroughly eccentric. He was a familiar figure at the Uni-
versity of California, Berkeley, campus, walking, stick in hand,
from his nearby home to the Department of Geology and
Geophysics. He never learned to drive, and he was almost
50 years old before his wife Esme’ bought a car and en-
treated a student to teach her how to drive it and how to
navigate the tortuous, narrow, steep streets of the city. A
ride with Esme’ was a never-to-be-forgotten—or hopefully
repeated—experience. But Frank was nonplused by their
expeditions and took them in stride. For some reason, he
eschewed all credit cards, and his pocket usually bulged
with a wad of cash. The Turners were similarly unconven-
tional in being one of the last couples of their acquain-
tance to own a television set.

At first glance, Frank Turner appeared to be a formi-
dable personage—a heavy-set, balding man with a small
mustache and one wild eye. One soon learned he was kind
to the core and had an acute sense of humor that endeared
him to all. He and Esme’ regularly invited colleagues, visi-
tors, friends, and students to their house for cocktails. To
students especially it was a treat to be invited to the small
Turner house with its sloping floors and to meet many of
the great intellectuals of the community and distinguished
visitors. Conversation inevitably turned to the French Im-
pressionist painters, chamber music, or fine wines, subjects
dear to the Turners’ hearts. Frank was a marvelous racon-
teur and with a martini in hand usually had his guests en-
thralled and in gales of laughter.

IN WRITING THIS MEMOIR we used information from the following sources:
1. H.-R. Wenk. Presentation of the Roebling Medal of the Min-

eralogical Society of America for 1985 to Francis John Turner. Am.
Mineral. 71(1986):849-51.
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2. J. D. Clark and others. Frank John Turner, 1904-1985. In Memorium,
1986, pp. 307-309. Berkeley: University of California, 1986.

3. D. S. Coombs. Francis J. Turner. Proc. R. Soc. N. Z. 11(1986):127-
35.

HONORS

1938 Sterling Fellow, Yale University
1950 John Simon Guggenheim Foundation Fellow
1951 Hector Medal, Royal Society of New Zealand
1956 Member, National Academy of Sciences

Fulbright Fellow to Australia
1959 John Simon Guggenheim Foundation Fellow
1965 Honorary D.Sc., University of Auckland
1969 Lyell Medal, Geological Society of London

President, Mineralogical Society of America
1971 Berkeley Citation, University of California

Roebling Medal, Mineralogical Society of America
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S E L E C T E D  B I B L I O G R A P H Y

1933

The metamorphic and intrusive rocks of South Westland. Trans. N.
Z. Inst. 63:178-284.

1935

Contribution to the interpretation of mineral facies in metamor-
phic rocks. Am. J. Sci. 29:409-21.

1936

With C. O. Hutton. Metamorphic zones in northwest Otago. Trans.
R. Soc. N. Z. 66:405-407.

1937

Metamorphic and plutonic rocks of Lake Manapouri, Fiordland,
New Zealand, Part I. Trans R. Soc. N. Z. 67:83-100; Part II, 67:227-
49; Part III, 68:122-40.

1938

Progressive regional metamorphism in southern New Zealand. Geol.
Mag. 75:160-74.

1940

Structural petrology of schists of eastern Otago, New Zealand. Am.
J. Sci. 238:73-106.

1948

Mineralogical and Structural Evolution of Metamorphic Rocks. New York:
Geological Society of America.

1949

Preferred orientation of calcite in Yule marble. Am. J. Sci. 247:593-
621.

1951

With J. Verhoogen. Igneous and Metamorphic Petrology. New York: McGraw-
Hill.
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With C. S. Chi’h. Deformation of Yule marble. Part III—Observed
fabric changes due to deformation at 10,000 atmospheres confin-
ing pressure, room temperature, dry. Geol. Soc. Am. Bull. 64:887-
906.

1953

With D. Griggs, I. Borg, and J. Sosoka. Deformation of Yule marble.
Part V—Effects at 300°C. Geol. Soc. Am. Bull. 64:1327-42.

1954
With D. T. Griggs and H. Heard. Experimental deformation of cal-

cite crystals. Geol. Soc. Am. Bull. 65:883-934.

1955

With H. Williams and C. M. Gilbert. Petrography. San Francisco: W.
H. Freeman.

1956

With others. Deformation of Yule marble, Part VII—Development
of oriented fabrics at 300°C-500°C. Geol. Soc. Am. Bull. 67:1259-
94.

1958

With W. S. Fyfe and J. Verhoogen. Metamorphic Reactions and Meta-
morphic Facies. New York: Geological Society of America.

1960

With D. T. Griggs and H. C. Heard. Deformation of rocks at 500°C
to 800°C. In Rock Deformation, eds. D. T. Griggs and J. Handin,
pp. 39-104. New York: Geological Society of America.

With D. T. Griggs and H. Heard. Inversion of enstatite to clinoenstatite
during experimental deformation under high confining pressure.
Report of the 21st International Geology Congress, Norden. Part
XVIII, pp. 399-408.

1961

With W. S. Fyfe and J. Verhoogen. Coupled reactions in metamor-
phism. Geol. Soc. Am. Bull. 72:171-74.
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1963

With L. E. Weiss. Structural Analysis of Metamorphic Tectonites. New
York: McGraw-Hill.

1966

Reappraisal of the metamorphic facies concept. Contrib. Mineral Petrol.
12:345-64.

1967

Thermodynamic appraisal of steps in progressive metamorphism of
siliceous dolomitic limestones. Neues Jahrb. Mineral 1-22.

1968

Metamorphic Petrology. New York: McGraw-Hill.

1970

With others. The Earth, An Introduction to Physical Geology. New York:
Holt, Rinehart and Winston.

1973

With others. Preferred orientation in experimentally deformed lime-
stone. Contrib. Mineral Petrol. 38:81-114.

1974

With I. S. E. Carmichael and J. Verhoogen. Igneous Petrology. New
York: McGraw-Hill.




