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Letter to the Editor

Discussion of “Late Quaternary megafloods from Glacial Lake Atna,
Southcentral Alaska, U.S.A.”

Based on our extensive field work and mapping in the area, we have
serious reservations about the proposed hypothesis by Wiedmer et al.
(2010) for a series of colossal floods through the Matanuska corridor,
across the lowland westward through the Elmendorf moraine, and
beyond, and outline four key issues that require further consideration
before their hypothesis is acceptable.

1. Multiple outburst floods from Glacial Lake Atna could not have
deposited flood features in the Wasilla area. Glacial Lake Atna existed
during the MIS 2 glaciation, latest in a series of ice-impounded lakes in
the Copper River basin (CRB) (Nichols, 1965, 1989). Dating of that
meltwater lake is based on an age of 17.6 “Cka BP (W-1134) for
driftwood enclosed in sandy lake-bottom sediments at 670 m
elevation at Slana in the northeastern CRB (Schmoll, 1984; Ferrians,
1989). The highest elevation reached by Glacial Lake Atna was ~800 m
(Ferrians, 1989; Williams, 1989), so waters of Glacial Lake Atna could
not have reached Tahneta Pass (~914 m elevation), let alone 975 m
elevation, and drained catastrophically through the Matanuska
corridor. However, deposits of Glacial Lake Susitna, Glacial Lake Atna's
predecessor, reach 975 m elevation in the western CRB (Williams and
Galloway, 1986). Glacial Lake Susitna drained westward down the
Susitna River prior to 29.6 '“Cka BP (DIC-1819), the age of a
mammoth bone in sandy fluvial gravel that overlies fine-grained
deposits of Glacial Lake Susitna and underlies glaciofluvial and glacial
deposits of the MIS 2 glaciation (Thorson et al., 1981; Williams, 1989).
That minimum age links Glacial Lake Susitna to the MIS 4 glaciation
now recognized in eastern Beringia (Briner et al., 2005; Ward et al,,
2007). Obviously, landforms in the lowland west of Matanuska
corridor, which date to the latest stade of the MIS 2 glaciation (Reger
et al., 1995; Kopczynski, 2008), could not have been deposited by
spillages from Glacial Lake Atna or Glacial Lake Susitna.

2. The distribution of deposits in the Matanuska corridor is inconsistent
with massive flooding. Notably missing in the Matanuska corridor
are definitive megaflood deposits, particularly waning flood deposits,
in many locations where one would expect them. According to the
proposed model (p. 418), colossal floods through the Matanuska
corridor disrupted existing glacial ice, so we assume that glacial ice
there could not have survived the deluge in the corridor. Wiedmer
et al. (2010) (Fig. 5, F) infer the presence of a flood-deposited river-
mouth bar at the western end of the Matanuska corridor. That pitted
feature is a continuation of a high-level pitted outwash terrace
upvalley in the corridor that is younger than a prominent esker train
beside it, which clearly escaped destruction by the proposed
megafloods (Reger and Updike, 1983, p. 219). Also, we question
survival of the extensive, unmodified esker complex near Palmer
downvalley from the inferred bar (not shown in Fig. 5). Lack of
definitive flood features, like gravel expansion fans and distinctive
flood channels, along proposed spreading flood paths A-C (Fig. 5)
and unmodified small moraines in the western and northwestern

Elmendorf moraine (Reger and Updike, 1983, plate 1) also argue
against megaflooding.

3. Landform compositions in the Wasilla area. Wiedmer et al. (2010)
place emphasis on an exposure of cross-bedded fluvial gravels west
of Wasilla (Fig. 2F), which they claim (p. 416) shows the composition
and internal structure of a very large subaqueous dune (VLD).
Instead, their GPS coordinates confirm that the exposure is located in
previously mapped esker deposits (Reger, 1981a; Kopczynski, 2008).
Numerous exposures in the so-called VLDs (Reger, 1981a,b) and
coring between the ridges (Kopczynski, 2008) demonstrate that
those features are actually composed of dense diamicton. Wiedmer
and his coauthors apparently have not actually seen a section in or
sampled their VLDs and apparently have not seen or checked out any
of the six, field-verified, 1:25,000-scale, published geologic maps of
the area that are missing from their list of references (Reger, 1981a,b,
c,d, Daniels, 1981a,b). The Wiedmer et al. (2010) dune hypothesis
infers flood-water depths from 110 to <45 m, declining to the west
over their VLD ridges. The passage of floods that deep should have left
evidence upstream and downstream of the VLDs. Our mapping
shows ~360 distinct, unmodified gravel eskers extending from the
mouth of the Matanuska corridor westward to the Elmendorf
moraine along the east and south sides of the VLD ridges (Daniels,
1981a,b; Reger, 1981a,b; Kopczynski, 2008). The explanation that a
lobe of ancestral Knik Glacier readvanced to either form these eskers
as boulder berms or protect them from massive floods (p. 418) is not
supported by lithologic analysis of 123 pebble collections in the area
(Kopczynski, 2008).

4, The pygmy whitefish in Inner Lake George are not unique in the Cook
Inlet region, but are also present in Lake Chakachamna 112 km west of
Inner Lake George on the west side of Cook Inlet (Bechtel Civil &
Minerals, Inc., 1983, p. 2-6). Other populations of pygmy whitefish
likely exist in the CRB and upper Cook Inlet region, where little is
known about this small fish (Bird and Roberson, 1979). The presence
of pygmy whitefish on opposite sides of the broad upper Cook Inlet
trough considerably increases the likelihood that they followed the
Susitna River between the CRB and the Cook Inlet trough rather than
the hypothesized flood course through the Matanuska corridor.

Finally, we are encouraged that emerging hypotheses force re-
evaluation of our previous interpretations. However, when viewed in
the context of the known lake chronology in the CRB, the nature of
deposits in and west of the Matanuska corridor, and incomplete data on
fish distribution, we urge caution before accepting this particular
megaflood hypothesis.

References

Bechtel Civil & Minerals, Inc, 1983. Chakachamna Hydroelectric Project interim
feasibility assessment study. Report to Alaska Power Authority, vol. 1. 722 pp.
Bird, F.H., Roberson, Kenneth, 1979. Pygmy whitefish, Prosopium coulteri, in three lakes
in the Copper River system in Alaska. Journal of the Fisheries Research Board of
Canada 36, 468-470.

Briner, J.P., Kaufman, D.S., Manley, W.F,, Finkel, R.C., Caffee, M.W., 2005. Cosmogenic
exposure dating of late Pleistocene moraine stabilization in Alaska. Geological
Society of America Bulletin 117 (7/8), 1108-1120.

0033-5894/$ - see front matter © 2010 University of Washington. Published by Elsevier Inc. All rights reserved.

doi:10.1016/j.yqres.2010.09.006

https://doi.org/10.1016/j.yqres.2010.09.006 Published online by Cambridge University Press


http://dx.doi.org/10.1016/j.yqres.2010.09.006
http://dx.doi.org/10.1016/j.yqres.2010.09.006
http://www.sciencedirect.com/science/journal/00335894
https://doi.org/10.1016/j.yqres.2010.09.006

302 Letter to the Editor

Daniels, C.L., 1981a. Geologic and materials maps of the Anchorage C-7 SE Quadrangle,
Alaska. Alaska Division of Geological & Geophysical Surveys Geologic Report 67, 2
sheets, scale 1:25,000.

Daniels, 1981b. Geologic and materials maps of the Anchorage C-7 SW Quadrangle,
Alaska. Alaska Division of Geological & Geophysical Surveys Geologic Report 71, 2
sheets, scale 1:25, 000.

Ferrians Jr., 0J., 1989. Glacial Lake Atna, Copper River basin, Alaska. In: Carter, LD.,
Hamilton, T.D., Galloway, J.P. (Eds.), Late Cenozoic History of the interior basins of
Alaska and the Yukon: U.S. Geological Survey Circular 1026, pp. 85-88.

Kopczynski, S.E., 2008. Satellite predictions of subglacial hydrology and final collapse of
twinned terrestrial-tidewater glaciers, Anchorage lowland, Alaska. Unpublished
PhD dissertation, Lehigh University, 200 pp.

Nichols, D.R., 1965. Glacial history of the Copper River basin, Alaska (abs.). International
Association for Quaternary Research, 7th Congress, Fairbanks, Alaska, 1965,
Proceedings Volume, p. 360, Nebraska Academy of Sciences, Lincoln.

Nichols, D.R., 1989. Pleistocene Glacial Events, Southeastern Copper River Basin, Alaska. In:
Carter, L.D., Hamilton, T.D., Galloway, ].P. (Eds.), Late Cenozoic history of the interior
basins of Alaska and the Yukon: U.S. Geological Survey Circular 1026, pp. 78-80.

Reger, R.D., 1981a. Geologic and materials maps of the Anchorage C-8 SE Quadrangle,
Alaska. Alaska Division of Geological & Geophysical Surveys Geologic Report 65,
2 sheets, scale 1:25,000.

Reger, R.D., 1981b. Geologic and materials maps of the Anchorage C-8 SW Quadrangle,
Alaska. Alaska Division of Geological & Geophysical Surveys Geologic Report 68,
2 sheets, scale 1:25, 000.

Reger, R.D., 1981c. Geologic and materials maps of the Anchorage B-8 NE Quadrangle,
Alaska. Alaska Division of Geological & Geophysical Surveys Geologic Report 69,
2 sheets, scale 1:25,000.

Reger, R.D., 1981d. Geologic and materials maps of the Anchorage B-8 NW Quadrangle,
Alaska. Alaska Division of Geological & Geophysical Surveys Geologic Report 70,
2 sheets, scale 1:25,000.

Reger, R.D., Combellick, R.A., Brigham-Grette, Julie, 1995. Late-Wisconsin events in the
upper Cook Inlet region, southcentral Alaska. In: Combellick, R.A., Tannian, Fran
(Eds.), Short Notes on Alaska Geology 1995. Alaska Division of Geological &
Geophysical Surveys Professional Report 117, pp. 33-45.

Reger, RD.,, Updike, RG., 1983. Upper Cook Inlet and the Matanuska Valley. In: Péwé, T.L,
Reger, RD. (Eds.) Guidebook to permafrost and Quaternary geology along the Richardson
and Glenn highways between Fairbanks and Anchorage, Alaska. Alaska Division of
Geological & Geophysical Surveys Guidebook 1, p. 185-263, 1 sheet, scale 1:250,000.

Schmoll, H.R., 1984. Late Pleistocene morainal and glaciolacustrine geology in the upper
Copper River-Mentasta Pass area, Alaska (abs.). Geological Society of American
Abstracts with Programs, vol. 16, no. 6, p. 330.

https://doi.org/10.1016/j.yqres.2010.09.006 Published online by Cambridge University Press

Thorson, R.M., Dixon Jr., EJ., Smith, G.S., Batten, A.R., 1981. Interstadial proboscidean
from south-central Alaska: Implications for biogeography, geology, and archeology.
Quaternary Research 16 (3), 404-417.

Ward, B.C., Bond, ].D., Gosse, ].C., 2007. Evidence for a 55-50 ka (early Wisconsin)
glaciation of the Cordilleran ice sheet, Yukon Territory, Canada. Quaternary
Research 68 (1), 141-150.

Wiedmer, Michael, Montgomery, D.R., Gillespie, A.R., Greenberg, Harvey, 2010. Late
Quaternary megafloods from Glacial Lake Atna, southcentral Alaska, U.S.A.
Quaternary Research 73 (3), 413-424.

Williams, J.R., 1989. A working glacial chronology for the western Copper River basin,
Alaska. In: Carter, L.D., Hamilton, T.D., Galloway, ].P. (Eds.), U.S. Geological Survey
Circular 1026, pp. 81-84.

Williams, J.R., Galloway, ].P., 1986. Map of western Copper River basin, Alaska, showing
lake sediments and shorelines, glacial moraines, and location of stratigraphic
sections and radiocarbon-dated samples. U.S. Geological Survey Open File Report
86-390, 30 p., 1 sheet, scale 1:250,000.

Richard D. Reger

Reger's Geologic Consulting, P.0. Box 3326, Soldotna, AK 99669, USA
Corresponding author.

E-mail address: rdreger@acsalaska.net.

Thomas Lowell
Department of Geology, University of Cincinnati, Cincinnati,
OH 45226-0013, USA

Edward B. Evenson
Earth and Environmental Sciences, Lehigh University, Bethlehem,
PA 18015, USA

25 May 2010


mailto:rdreger@acsalaska.net
https://doi.org/10.1016/j.yqres.2010.09.006

	Discussion of “Late Quaternary megafloods from Glacial Lake Atna, Southcentral Alaska, U.S.A.”
	References


