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As the boundaries of science are pushed 
toward infinity, so has the ever-widening 
divide among ever-deepening disciplines. 
Though early scholars often shared a com-
mon language and context through which to 
filter controversies, the establishment of 
niche specialties has developed distinct and 
sometimes competing jargons and philoso-
phies that continually morph through time. 
Even so, Earth remains steadfastly interdis-
ciplinary in nature, leading to clashes between 
disciplines. Few controversies remain so 
entrenched in this divide as the origin of the 
Mima mounds.

Found in the Puget Lowland of Washington 
State, USA, Mima mounds have baff led 
geologic thought for over a century (Fig. 1). 
Clustering in the thousands along proglacial 
terraces, the Mima mounds are domelike 
ellipsoids composed of a sandy loam overly-
ing relatively impermeable coarse-bedded 
gravels (Pope et al., 2020; Pringle and 
Goldstein, 2002; Goldstein and Pringle, 
2020). Up to 2 m high and 12 m in diameter, 
the mounds are elongated parallel to the 
downslope gradient of the host terraces 

(Tabbutt, 2016). Similar mounds, referred to 
by Washburn (1988) as “Mimalike mounds,” 
have been found extending across the 
Northwest United States into Midwest North 
America and to Africa and beyond (Johnson 
and Horwath Burnham, 2012). The discov-
ery of Mimalike mounds in a plentitude of 
geologic environments, conditions, and com-
positions has led to a range of conjecture 
nearly as diverse as the mounds they describe 
(Johnson and Horwath Burnham, 2012), yet 
each model appears to be largely advocated 
by researchers based on their specialty.

Concentrating on the Puget Lowland gla-
ciation, J Harlen Bretz proposed that the 
Mima mounds had been produced after dif-
ferential melting formed depressions or 
“sun cups” in thin sheets of ice along pro-
glacial terraces, which were later filled with 
sediment and left as mounds after the ice 
melted (Bretz, 1913). Though dissatisfac-
tory to Bretz as a comprehensive explana-
tion for the Mima mounds, the sun cups 
hypothesis has been revived several times, 
such as by pedology graduate student R.C. 
Paeth (Paeth, 1967) and most recently by 

Quaternary geologists Robert Logan and 
Timothy Walsh (Logan and Walsh, 2009).

Rather than resulting from glacial condi-
tions, some suggest mounds were produced 
from vegetation-anchoring of wind-blown 
deposits, in some cases following extended 
droughts (Seifert et al., 2009). Though pro-
posed to explain mound topography in 
California (Barnes, 1879), Quaternary geol-
ogists in the American Midwest have become 
major advocates of the aeolian model of 
mound formation (e.g., Slusher, 1967; Seifert 
et al., 2009).

On the other hand, biologists Walter 
Dalquest and Victor Scheffer hypothesized 
that the mounds resulted not from geologic 
activity but by bioturbation. Dalquest and 
Scheffer (1942) proposed that a sandy loam 
overlying the proglacial terraces became a 
locally thickened biomantle around activity 
centers of burrowing rodents. This idea has 
become a favorite among biology and geog-
raphy researchers in the Mima mound con-
troversy and has been applied to a number 
of sites in North America and elsewhere (see 
Johnson and Horwath Burnham, 2012).

The most recent model to have been 
developed was forwarded by Andrew Berg, 
a geologist in Washington State. Berg (1990) 
proposed that earthquakes mobilized loose 
sediment into concentrated heaps, forming 
mounds. Though the hypothesis has not been 
further developed in the literature, it has 
amassed a following of Pacific Northwest 
geologists, particularly those interested in 
earthquakes and volcanism resulting from 
the Cascadia Subduction Zone.

While most advocates adhere to models 
relying on data within their discipline, some 
models have been overturned by experts 
within the same field. A popular model in the 
mid-twentieth century propounded that 
mound topography resulted from polygonal 
permafrost cracking and subsequent melting 
of ice wedges, as seen in current periglacial 
environments. Eminent periglacial geologist 
A.L. Washburn organized a conference in the 
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Figure 1. At their type locality in Washington State, Mima mounds are a locally thickened sandy loam 
up to 2 m high, clustering along proglacial terraces. Similar mounds have been found across the world 
in a plentitude of geologic environments, which has led to a range of hypotheses nearly as diverse as 
the mounds they describe.
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1980s focusing on the origin of the Mima 
mounds within periglacial settings, conclud-
ing that such a model was insufficient for 
explaining the Puget Lowland mounds and 
other sites (Washburn, 1988). With the abun-
dance of competing models, some have pro-
posed a polygenetic approach, yet even these 
models can be based on a dominant theme 
augmented by lesser models (such as the 
Dalquest-Sheffer–based polygenetic model of 
Johnson and Horwath Burnham, 2012). Even 
so, it remains uncertain if the disparate mound 
fields share a common origin at all, rather 
than causes specific to the site.

Representing a host of specialties, these 
models continue to fuel a vibrant controversy, 
exemplifying the Method of Competing 
Hypotheses (Chamberlin, 1890; Elliott and 
Brook, 2007). Based on the proposition that 
rival models enhance research within a scien-
tific discipline, this method has resulted in 
such a fruitful debate for two primary rea-
sons. First, the multidisciplinary research 
results in a variety of ideas and enhances cre-
ativity, expanding the range of research. 
Conversely, the competing models create a 
check-and-balance system––the expansion of 
research in one field provides data to be 
accounted for in models held in another disci-
pline, thereby constraining the range of con-
jecture on the mounds’ origins.

This equilibrium of enhancing geologic 
thought and constraining speculation gen-
erates a dynamic mode of inquiry. The ready 
exchange of information can lead to a rev- 
olutionary development of a debate. Such a 
position is commendable to any controversy 
because it prevents stagnation (Chamberlin, 

1890). On the other hand, the Mima mound 
controversy cautions that sometimes research-
ers may be biased by their specialty. To 
advance, we must be prepared to consider 
data beyond our field of expertise and inte-
grate it into our own.
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