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Stanley Alfred Schumm, distinguished professor 
emeritus of Colorado State University (CSU), passed 
away in Fort Collins, Colorado, on 10 April 2011. Stan was 
born in Kearney, New Jersey, on 22 February 1927. After 
service in the Navy during World War II, he received his 
B.A. in geology at Upsala College in New Jersey, and his 
Ph.D. in geomorphology at Columbia University, under the 
direction of Arthur N. Strahler. In his Ph.D. research on 
the evolution of drainage systems and slopes in badlands at 
Perth Amboy, New Jersey (Schumm, 1956), he introduced 
the constant of channel maintenance as an indicator of 
the minimum area required for channel maintenance 
and the dimensionless relief ratio as a valuable means of 
comparing geomorphic characteristics. This research was 
undertaken at a time when Strahler was a leading force 
in transforming geomorphology from a descriptive science to a dynamic quantitative science 
(Schumm, 2004; Doyle and Julian, 2005).

After completing his Ph.D., Stan worked for the Water Resources Division of the U.S. 
Geological Survey (USGS) as a research geologist from 1954 to 1967. During this period, Luna 
Leopold was the chief hydrologist for the USGS and provided a most advantageous research 
environment by granting a great degree of intellectual freedom for scientists. Many of the most-
cited and classic works in modern geomorphology come from scientists who worked at the 
USGS during this period (Wohl et al., 1998; Doyle and Julian, 2005). This was an important 
and very productive time in Stan’s career. Fieldwork in the western USA and in New South 
Wales, Australia, reviews of available data, and innovative thinking led to some of his more 
influential concepts in fluvial geomorphology, including intrinsic thresholds, complex response, 
river metamorphosis, and spatial zonation of drainage basins. Classic contributions to our 
understanding of fluvial systems that resulted from this period include: the semi-arid cycle of 
erosion (Schumm and Hadley, 1957); the relation between sediment yield and climate (Langbein 
and Schumm, 1958); the shape of alluvial channels in relation to sediment type (Schumm, 1960); 
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defining independent and dependent variables as a function of time and scale (Schumm and 
Lichty, 1965); the changing nature of the land phase of the hydrologic cycle before and during 
colonization of the landscape by vegetation (Schumm, 1968a, 1968b); river metamorphosis 
(Schumm, 1969); and thresholds and complex response (Schumm, 1973). These concepts now 
underlie much of geomorphic thinking and conceptualization of landscapes and landforms as 
nonlinear, complex systems.

In 1967, Stan joined the faculty of the Department of Geology at Colorado State University, 
where he was asked to build the department research program in surficial processes. Over 
the next thirty years he succeeded, building an internationally known program in fluvial 
geomorphology and attracting many high-caliber graduate students. During this period, his 
research and publication record was extended to a wide variety of subjects. He developed a 
strong research effort in experimental geomorphology with civil engineers at the well-known 
Engineering Research Center. This effort involved constructing a rainfall-erosion facility (REF) 
to investigate the evolution of drainage systems with different initial slopes and relief, with base-
level lowering and the effect of sediment availability and intensity of geomorphic processes on 
runoff and sediment yield (Schumm and Parker, 1973). Other flumes were used to investigate 
factors affecting alluvial channel morphology. These research efforts over a decade by numerous 
graduate students are summarized in Experimental Fluvial Geomorphology (Schumm et al., 
1987). Field research continued with studies of the metamorphosis of rivers of the Great Plains 
of the United States (Nadler and Schumm, 1981). 

Stan’s interests extended beyond fluvial geomorphology, as shown by his work on the 
history and philosophy of science (King and Schumm, 1980; Schumm, 1991). His slim 1991 
volume To Interpret the Earth: Ten Ways to Be Wrong is one of the most readable and elegant 
volumes on the philosophy of science. Stan presented a scientific approach that enabled earth 
scientists to tackle problems associated with scale, time, and system response. In his teachings, 
Stan emphasized the fundamental principles of multiple working hypotheses by having his 
students learn how physicians formulate a diagnosis. Stan advised his students to incorporate 
these principles into their research. 

He also investigated the variability and complexity of large alluvial rivers of the world 
(Schumm and Winkley, 1994). Studies of the influence of base-level change on fluvial coastal 
plain and shelf systems followed using the REF and other flumes (Schumm, 1993; Koss et al., 
1994). Stan and his students’ research on the influence of active tectonics on alluvial rivers is 
summarized in another volume (Schumm et al., 2000). Stan incorporated intrinsic geomorphic 
processes and thresholds as a new paradigm to the late–nineteenth-century arroyo cutting 
argument (Schumm and Hadley, 1957; Gellis et al., 1991) and its application to the Quaternary 
record (Patton and Schumm, 1981). Most of Stan’s ideas and concepts, which developed over a 
lifetime of research, are brought together in River Variability and Complexity (Schumm, 2005), 
in which he examined the relative roles of upstream, downstream, and reach controls on river 
morphology.

His book The Fluvial System (Schumm, 1977) is among the top ten cited complete volumes in 
geomorphology (Doyle and Julian, 2005). At the end of this volume, Stan noted that the concepts 
elucidated provide a basis for prediction (and in some cases post-diction) and that they have 
practical application in the general fields of soil conservation, civil engineering, sedimentology, 
and stratigraphy, as well as geomorphology. In this regard, we see the practical side of Stan 
Schumm. From the beginning of his career at the USGS and continuing at CSU, his research with 
civil engineers and his ideas and concepts provided the basis for improved river management. 
As a senior associate with Ayres Associates and a principal geomorphologist with Mussetter 
Engineering, his consulting activities for government agencies, public corporations and as an 
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expert witness brought recognition to geomorphology as a necessary science in environmental 
impact assessment. For clastic sedimentologists, Stan’s concepts and ideas on river complexity 
and variability and paleohydrology provided new insights into interpretation of ancient fluvial 
systems. In the mid-1960s, Stan suggested that the advent and development of land vegetation 
changed the hydrology, sediment load, dynamics, and morphology of river systems (Schumm, 
1968a). Stan hypothesized that a predominance of bedload-dominated, braided rivers in the 
early Paleozoic record would give way to an increase in mixed-load and suspended-load rivers 
(meandering and anastomosing) with the development and evolution of land plants. This notion 
was substantiated in broad terms by Cotter (1978) and further developed more recently by 
Davies and Gibling (2011).

The series of experiments on base-level change provided insights that were important 
in the development of the sequence stratigraphy paradigm. These experiments revealed how 
complex the morphological and sedimentological responses are on continental shelf and slope 
systems, depending on initial conditions, and rates and magnitudes of change.

Stan was an internationally acclaimed geomorphologist whose research into earth surface 
processes over a 55-year-long career was recognized by his peers worldwide. His recognition 
and rewards included the Horton Award by the American Geophysical Union in 1957 for his 
research with W.B. Langbein on the effects of lithology and climate on sediment yield in the arid 
and semi-arid western United States; the Kirk Bryan Award of the Geological Society of America 
in 1979 for his book The Fluvial System; the David Linton Award from the British Society for 
Geomorphology in 1982 for his contribution to the discipline over a sustained period; and the 
G.K. Warren Prize in 1986 from the National Academy of Sciences for contributions to the 
role of fluvial processes in the evolution of slopes, stream channels, and sediment production, 
and their practical application. Stan was appointed a distinguished university professor by 
Colorado State University in 1987; was selected as a fellow of the American Association for the 
Advancement of Science in 1989; received the best paper award from the Journal of Sedimentary 
Research in 1994 for his contribution with J.E. Koss and F.G. Ethridge of an experimental study 
of the effects of base-level change on fluvial, coastal plain, and shelf systems; and received the 
Distinguished Career Award from the Quaternary Geology and Geomorphology Division of the 
Geological Society of America in 1997. In 2001, he was named a senior fellow of the International 
Association of Geomorphologists in Tokyo. For his teaching excellence and dedication, he was 
awarded an outstanding Educator of America Award in 1974 and the J.W. Durrell Award in 1980 
by Colorado State University. His research program at CSU attracted some 63 graduate students 
from the Unites States and many other countries. These students went on to successful careers in 
industry, government, and academia and remained lifelong friends and colleagues. In 1996, Stan 
was honored by his former students and colleagues with a two-day “Schummposium” at CSU. 
Many of the papers presented at this event were published in Anthony et al. (2001).

Stan was devoted to his family and is survived by his wife Ethel, children Brian, Mary, 
and Chris, and grandchildren Kate, William, Emily, and Jack. Graduate students will long 
remember the warm hospitality that he and Ethel extended at informal seminars in their home. 
They will also remember the excellent food that Ethel served them.

Stan had a lifelong fascination with the processes that shaped the Earth and particularly 
its surface. His career was characterized by a deep intellect, unswerving honesty and integrity, 
unselfish assistance with ideas and support for others, and the utmost modesty for his substantial 
contributions to fluvial geomorphology, hydraulic engineering, sedimentology, and stratigraphy, 
among others. He was a scholar, teacher, mentor, and a gentleman. We who knew him well, and 
all scientists and engineers who came in contact with him or his research, have been enriched 
and rewarded in ways too numerous to document in this short memorial.



THE GEOLOGICAL SOCIETY OF AMERICA54

REFERENCES CITED

Note: This section does not include any of those references appearing in the selected bibliography 
below.
Anthony, D.J., Harvey, M.D., Laronne, J.B., and Mosley, M.P., 2001, Applying 

Geomorphology to Environmental Management: Highlands Ranch, Colorado, Water 
Resources Publication, LLC, 483 p.

Cotter, E., 1978, The evolution of fluvial style, with special reference to the Central 
Appalachian Paleozoic, in Miall, A.D., ed., Fluvial Sedimentology: Canadian Society of 
Petroleum Geologists Memoir 5, p. 361–383.

Davies, N., and Gibling, M., 2011, Evolution of fixed-channel alluvial plains in response to 
Carboniferous vegetation: Nature Geoscience, p. 629–633, doi:10.1038/NGEO1237.

Doyle, M.W., and Julian, J.P., 2005, The most-cited works in geomorphology: Geomorphology, 
v. 72, p. 238–249.

Wohl, E.E., Ethridge, F., Madole, R., Doehring, D., Anthony, D., Harvey, M., Beathard, 
R.M., Parker, R., Julien, P., and Rutherfurd, I., 1998, Citation read by Ellen Wohl for 
Distinguished career award to Stanley Schumm: Newsletter of the Quaternary Geology 
and Geomorphology Division of the Geological Society of America, v. 39, p. 3–4; 
available at http://rock.geosociety.org/qgg/.

SELECTED BIBLIOGRAPHY OF STANLEY A. SCHUMM

1956 Evolution of drainage systems and slopes in badlands at Perth Amboy, New Jersey: 
Geological Society of America Bulletin, v. 67, p. 597–646.

1956 The role of rainwash and creep on the retreat of badland slopes: American Journal of 
Science, v. 254, p. 693–706.

1957 (and Hadley, R.F.) Arroyos and the semiarid cycle of erosion: American Journal of 
Science, v. 255, p. 161–174.

1958 (with Langbein, W.B.) Yield of sediment in relation to mean annual precipitation: 
American Geophysical Union Transactions, v. 39, p. 1076–1084.

1960 The shape of alluvial channels in relation to sediment type: U.S. Geological Survey 
Professional Paper 352-B, p. 17–30.

1961 (and Hadley, R.F.) Progress in the application of landform analysis in studies of semiarid 
erosion: U.S. Geological Survey Circular 437, Washington, D.C., 14 p.

1963a Sinuosity of alluvial rivers on the Great Plains: Geological Society of America Bulletin, 
v. 74, p. 1089–1100.

1963b The disparity between present rates of denudation and orogeny: U.S. Geological Survey 
Professional Paper 454-H, 13 p.

1965 (with Lichty, R.W.) Time, space, and causality in geomorphology: American Journal of 
Science, v. 263, p. 110–119.

1968a Speculations concerning paleohydrologic controls of terrestrial sedimentation: 
Geological Society of America Bulletin, v. 79, p. 1573–1588.

1968b River Adjustment to Altered Hydrologic Regimen, Murrumbidgee River and 
Paleochannels, Australia: U.S. Geological Survey Professional Paper 598, 65 p.

1969 River metamorphosis: Journal of the Hydraulics Division, American Society of Civil 
Engineers, v. 95, p. 255–273.

1972 (and Kahn, H.R.) Experimental study of channel patterns: Geological Society of America 
Bulletin, v. 83, 1755–1770.



MEMORIAL TO STANLEY A. SCHUMM 55

1973 Geomorphic thresholds and complex response of drainage systems, in Morisawa, M., ed., 
Fluvial Geomorphology: SUNY Binghamton Publication in Geomorphology, p. 299–310. 

1973 (and Parker, R.S.) Implications of complex response of drainage systems for Quaternary 
alluvial stratigraphy: Science, v. 243, p. 99–100.

1975 (with Patton, P.C.) Gully erosion, northwestern Colorado: A threshold phenomenon: 
Geology, v. 3, p. 88–90. 

1977 The Fluvial System: New York, John Wiley, 338 p.
1977 (with Womack, W.R.) Terraces of Douglas Creek, northwestern Colorado: An example of 

episodic erosion: Geology, v. 5, p. 72–76. 
1978 (with Ethridge, F.G.) Reconstructing paleochannel morphologic and flow characteristics: 

Methodologies, limitations and assessment, in Miall, A.D., ed., Fluvial Sedimentology: 
Canadian Society of Petroleum Geologists Memoir 5, p. 703–721.

1980 (with King, P.B.) (compilers and editors) The Physical Geography (Geomorphology) of 
William Morris Davis: Norwich, UK, Geo Abstracts, 174 p.

1981 (with Nadler, C.T.) Metamorphosis of South Platte and Arkansas Rivers, eastern 
Colorado: Physical Geography, v. 2, 95–115.

1981 (with Patton, P.C.) Ephemeral-stream processes: Implications for studies of Quaternary 
valley fills: Quaternary Research, v. 15, p. 24–43.

1984 (with Watson, C.C., and Harvey, M.D.) Incised Channels: Morphology, Dynamics and 
Control: Littleton, Colorado, Water Resources Publication, 200 p.

1985 (with Chorley, R.J., and Sugden, D.E.) Geomorphology: New York, Methuen, 413 p.
1987 (and Mosley, M.P., and Weaver, W.E.) Experimental Fluvial Geomorphology: New York, 

John Wiley & Sons, 413 p.
1991 To Interpret the Earth: Ten Ways to Be Wrong: Cambridge, UK, Cambridge University 

Press, 133 p.
1991 (and Winkley, B.R.) (eds.) The Variability of Large Alluvial Rivers: New York, American 

Society of Civil Engineers Press, 467 p.
1991 (with Gellis, A.C., Hereford, R., and Hayes, B.R.) Channel evolution and hydrologic 

variations in the Colorado River basin—Factors influencing sediment and salt loads: 
Journal of Hydrology, v. 124, p. 317–344.

1993 River response to base-level change: Implications for sequence stratigraphy: Journal of 
Geology, v. 101, p. 279–294.

1993 (with Germanoski, D.) Change in braided river morphology resulting from aggradation 
and degradation: Journal of Geology, v. 101, p. 451–166.

1993 (and Harvey, M.D.) Engineering Geomorphology: Hydraulic Engineering: Proceedings 
of the National Conference on Hydraulic Engineering 1993: Hydraulics Division of the 
American Society Civil Engineers, v. 1993, p. 394–399.

1993 (with Jorgensen, D.W., Harvey, M.D., and Flam, L.) Morphology and dynamics on the 
Indus River: Implications for the Mohenjo Daro site, in Shroder, J.F., Jr., ed., Himalaya 
to the Sea: London, Routledge, p. 288–326.

1993 (with Wood, L.J., and Ethridge, F.G.) The effect of rate of base-level fluctuation on 
coastal plain, shelf, and slope depositional systems: An experimental approach, 
in Posamentier, H.W., et al., eds., Sequence Stratigraphy and Facies Associations: 
International Association of Sedimentologists Special Publication 18, p. 43–53.

1994 Erroneous perceptions of fluvial hazards: Geomorphology, v. 10, p. 129–138.
1994 (and Ethridge, F.G.) Origin, evolution and morphology of fluvial valleys, in Dalrymple, 

R.W., Boyd, R., and Zaitlin, B.A., eds., Incised-Valley Systems: Origin and Sedimentary 
Sequences: Society for Sedimentary Geology (SEPM) Special Publication 51, p. 13–27.



THE GEOLOGICAL SOCIETY OF AMERICA56

3300 Penrose Place  •  P.O. Box 9140 
Boulder, CO 80301-9140, USA

Printed in U.S.A. on Recycled Paper

1994 (and Winkley, B.R.) (eds.) The Variability of Large Alluvial Rivers: New York, American 
Society of Civil Engineers Press, 467 p.

1994 (with Koss, J.E., and Ethridge, F.G.) An experimental study of the effects of base-level 
change on fluvial, coastal plain, and shelf systems: Journal of Sedimentary Research,  
v. B64, p. 90–98.

1994 (with Wood, L.J., and Ethridge, F.G.) An experimental study of the influence of 
subaqueous shelf angle on coastal-plain and shelf deposits, in Weimer, P., and 
Posamentier, H.W., eds., Recent Advances in and Applications of Siliciclastic Sequence 
Stratigraphy: American Association of Petroleum Geologists Memoir 58, p. 381–391.

1995 (with Ouchi, S., Ethridge, F.G., and James, E.W.) Experimental study of subaqueous fan 
development, in Hantley, A.J., and Prosser, D.G., eds., Characteristics of Deep Marine 
Clastic Systems: Geological Society of London Special Publication 94, p. 13–28.

1998 (with Ethridge, F.G., and Wood, L.J.) Cyclic variables controlling fluvial sequence 
development: Problems and perspectives, in Shanley, K.W., and McCabe, P.J., eds., 
Relative Role of Eustasy, Climate, and Tectonism in Continental Rocks: SEPM (Society 
for Sedimentary Geology) Special Publication 59, p. 17–29.

2000 (and Dumont, J.F., and Holbrook, J.M.) (eds.) Active Tectonics and Alluvial Rivers: 
Cambridge, UK, Cambridge University Press, 276 p.

2004 Arthur Newell Strahler (1918–2002)—In memoriam: Annals of the Association of 
American Geographers, v. 94, p. 671–673.

2005 River Variability and Complexity: Cambridge, UK, Cambridge University Press, 220 p.
2005 (with Ethridge, F.G., Germanoski, D., and Wood, L.J.) The morphologic and stratigraphic 

effects of base-level change: A review of experimental studies, in Blum, M.D., Marriott, 
S.B., and Leclair, S.F., eds., Fluvial Sedimentology VII: International Association of 
Sedimentologists Special Publication No. 35, p. 213–241.

2007 Rivers and humans—Unintended consequences, in Gupta, A., ed., Large Rivers: 
Geomorphology and Management: Chichester, UK, John Wiley & Sons, p. 517–533. 


