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Neoglacial Lake Alsek is a glacier-dammed lake tha t 
forms when surge advances of Lowell Glacier block the 
normal flow of Alsek River. When filled to the highes t 
leve l, the reservoir held approximate ly 30 km 3 of water and 
is be lieved to have been the larges t ice-dammed lake to 
form since the end of the Wisco nsi n glaciation. One or 
more fillings in the twentieth century have been 
comparatively minor, impounding less than 2 km 3 of water. 
Future fillings of Neoglacial Lake Alsek could have two 
main human impacts: (I) the level of impounded water 
could rise to inundate the town of Haines Junction and 
sec tions of the Haines and Alaska Highways; (2) catastrophic 
outburst floods could endanger down-stream development. 

Over the past decade we have collected data on th e 
rese rvoir geometry, the elevation of staircase beaches, th e 
geometry of giant current ripple-marks, and th e 
sedimentology of ponds that lie within the margins of Lake 
A Ise k. These data cast light on various aspects of the 
history of cyclic filling and outburst flooding from th e 
reservoir and can be synthesized to construct a 
paleohyd raulic simulation model. Two past filling events (see 
Clague and Rampton, 1982) are singled out for analysis: a 
filling to 595 m a.s .1. occurred c.1850 and impounded 
4.7 km 3 of water. A filling to 678 m a.s.1. occurred at so me 
ea rli e r time and impounded 2.84 km 3 of water; this fillin g, 
though high, is not perhaps the maximum filling . 
Calculations using a prev iously described computer model 
(Clarke, 1982; Clarke and others, 1984) place the peak 
discharge of these two outbursts at roughly 3.0 x 104 and 
4.7 x 105 m3 s-1, respectively. If accurate, the la tte r es tima te 
would establish the maximum floods from Neoglac ia l Lake 
Alsek as the greatest floods that have occurred since the 
end of the Wisconsin glaciation . For compariso n, the mea n 
discharge of all the world's rivers to ocea ns IS 

1.2 x 106 m3 S-l 

Dun es constructed from cobble-sized material are found 
in the present (subaerial) lake bed . These bed forms yield 
constraints on the hydraulic conditions that must have 
existed during past floods: (I) Water level must ha ve 
exceeded the height of the dune features at the time th ey 
were formed . (2) Bed shear stress must have been 
suffic iently high to mobilize the coarse-grained mater ial 
from which the dunes are constructed . (3) The Froude 
number must have been near 1.0 (actually somewhat less 
than 1.0 but this nicety adds nothing to a rough model) 
when the dunes were formed . These constraints on dune 
development can be used to test the model predictions 
against field observations that dunes can be observed as far 
up-stream as 47 .2 km from the former ice dam. Th e 
approach followed in the paleohydraulic modelling is to 
generate a computer-predicted discharge hydrograph Q{O,I) 

for each flood and from this to calculate QU ,I), the 
disc harge Q as a fun c tion of time I, and up- strea m distance 
R from th e ice dam located at R = O. Let A(Q ':: w) be th e 
up-stream reservoir area (for a water leve l ::w at a distance 
R up -strea m from the ice ' dam) and S{R '::w) be the 
cross-sectional area of the channe l. From the 
model-generated hyd rograph Q(O,I) and water level ::w(I), 
the followin g ca n be ca lculated: 
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where ::noor is elevation of va lley floo r; er is frictional drag 
coe ffi c ie nt ; Pw is density of water; D is grain diameter 
(mm ); Ps is gra in density; g is grav itati ona l acce lera tion. 
The paleohydraulic ca lcula tions of h(R,1) = ::w(t) - ::noo/R), 
Fr{R .1), and D{R .1) revea l that the predicted fl ood for the 
678 m a.s. 1. filling co uld have ge ne rated th e exis ting bed 
forms but the 595 m a.s. 1. flood could not. This tes t 
indicates that only a very great fl ood could have created 
the bed forms now found in the Lake Alsek bed . 
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