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By G. Shanmugam

A Sedimentologic Pioneer
George Devries Klein was born

in the Hague, The Netherlands
(January 21, 1933), immigrated to
the United States in 1947, and
passed away in Guam (April 30,
2018). He was one of the foremost
sedimentary geologists in the
world on the application of many
facets of sedimentary geology. He
was an accomplished process
sedimentologist, sequence
stratigrapher, sandstone petrologist,
tectonics specialist, basin analyst,
regional geologist, petroleum
geologist, and climate scientist.

Klein earned his geology degrees
from Wesleyan University (B.A.,
1954), University of Kansas,
Lawrence (M.A., 1957), and Yale
University (Ph.D., 1960). He
worked as a research geologist for
Sinclair Research Laboratories, Inc.,
Tulsa, Oklahoma (1960–1961).
During 1961–1993, he held various
faculty positions at University of
Pittsburgh (1961–63), University
of Pennsylvania in Philadelphia

(1963–1970), and University of
Illinois at Urbana-Champaign,
Illinois (1970–1993), where he was
appointed to a full professorship in
1972 and he retired as professor
emeritus in 1993. From 1993 to
1996, he served as the executive
director of New Jersey Marine
Sciences Consortiumand director of
the New Jersey Sea Grant College,
Fort Hancock. Finally, from 1996 to
2013, he ran a successful geologic
consulting business (SED-STRAT
Geoscience Consultants, Inc.) in
Houston, Texas. Klein taught
popular short courses on sandstone
depositional models and basins
analysis at AAPG and SEG
meetings. Following his consulting
work in Houston, George and his
wife, Suyon, retired to Guam.

George Klein was the recipient of
13 awards, including the Lawrence
L. Sloss Award for Sedimentary
Geology from the Geological
Society of America in 2000, and the
Legend of Sedimentology award
from the Houston Geological
Society in 2013.

Scientific Contributions
Klein was a prolific author with

over 380 published works, which
include 11 books. Most of his
contributions are archived at the
University of Illinois. Details are
available in a PDF file online at:
https://archives.library.illinois.
edu/archon/?p5collections/
controlcard&id52148.

Tidalites
Klein is best known for his

pioneering research on tidal
sedimentology, proposing the
“tidalite” concept for the first time
(Klein, 1971).

Ouachita Flysch
The Pennsylvanian Jackfork

Group in the Ouachita Mountains
of Arkansas and Oklahoma has
conventionally been interpreted as
a classic flysch sequence composed
of turbidites in a submarine fan
setting. In the 1960s, at a time when
the turbidite paradigm was in full
force, Klein (1966) audaciously
advocated an alternative
interpretation of sole marks in the
classic Ouachita flysch by bottom-
current erosion rather than by
turbidity currents. In part, following
Klein (1966), Shanmugam and
Moiola (1995) published a highly
controversial reinterpretation of the
Ouachita flysch as being composed
of debrites and bottom-current
deposits. Our paper resulted in
42 printed pages of five discussions
and replies in the AAPG Bulletin
(Shanmugam and Moiola, 1997).

Using outcrop examples from the
Ouachita flysch, Shanmugam et al.
(1988) explained the origin of
sigmoidal deformation structures
(i.e., duplex-like structures) by
a sedimentary origin in submarine
fan channels than by the
conventional tectonic origin. This
paper caught the attention of Klein.
Soon after our paper was published,
we received a complimentary note
from Klein with a field photograph
from the Matanuska Glacier in
Alaska showing a remarkable
geometrical similarity in sigmoidal
sediment deformation between
modern and ancient systems. Klein
was very astute in linking thepresent
to the past.

Tidalites in Submarine Canyons
Klein (1975), for the first time,

based on studies of DSDP (Leg 30,
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Sites 288 and 289) cores, suggested
that current ripples, microcross
laminae, mud drapes, flaser
bedding, lenticular bedding, and
parallel laminae reflect traction
and suspension deposition from
tidal bottom currents in deep-
marine environments. This
publication was revolutionary in
thinking because traction
structures in deep-water deposits
were routinely interpreted as
"turbidites" in the 1970s. At about
the same time, Shepard et al.
(1979) documented deep-water
tidal currents in 25 submarine
canyons. Shanmugam et al. (2009)
combined the results of Klein
(1975) and Shepard et al. (1979)
on tidal currents in deep-water
environments and applied to
the deep-water petroleum
reservoir sands (Pliocene) in the
Krishna–Godavari (KG) Basin, Bay
of Bengal, India. Klein served as the
primary reviewer for our paper.
The significance is that this case
study is a rare example of
petroleum-producing debrite-
tidalite sandy reservoir.

Climate Change
Long before climate change

became a fad, Klein (1993) was
publishing papers on the role of
climateon sea-level changes.Even in
retirement years in Guam, George
Klein was very active in pursuing
research on "Climate Change". He
was disappointed that most
scientists have failed to take into
account all the available data in

presenting a balanced account of
climate change. In rectifying this
problem, he relentlessly gathered
data. Klein (2016) posted his results
in AAPG’s online journal, Search
and Discovery (http://www.
searchanddiscovery.com/pdfz/
documents/2016/70217klein/
ndx_klein.pdf.html).

Epilogue
In his passing, the global geology

community has lost a great scientist,
teacher, friend, philosopher, critic,
and guide. In an era of “groupthink,”
George Klein represented a rare
tribe of free-thinking scientists.
Fortunately, he left us with a legacy
rich in enduring doctrines that
future generations will ever be
grateful.

Acknowledgments
I have known George Klein for

over 40 years because of my
employment with Mobil Oil
Company in Dallas, Texas
(1978–2000) and because of our
shared interests on the Ouachita
Flysch (USA), submarine fans,
deep-water tidal currents,
sediment deformation, and climate
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