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ABSTRACT. L'sing radi o-echo soundings and seismic rell ecti ons, we m easured 
cross-secti ons of T aku Gl acier, near Juneau, Al aska, to resolv e inconsistencies in 
pre\'ious measurements and to understand better the g lacier 's dynami cs. The 
maximum thickness is about 1477m and the minimum bed ele\'ati on is about 600 m 
below sea level, which establi shes T aku Gl acier as the thi ckest and deepest temperate 
glacier yet measured. Our data indicate that, during the 19 th century, the terminus 0[" 

T aku Gl acier mav have begun it s rapid advance at a positi on where the ice bed \\'as 
greater than 300 m below sea level and more than 25 km ["r om the inl and end of its 
submarin e trough; this behavior is uncharacteri sti c of temperate ti de-water glaciers. 
The glacier, which no longer cah-es, has eroded a sediment layer 100 m thick since 
1890 at an average ra te of about 3 m a I since 1948; this high erosion rate retards 
advance by entrenching the glacier into the terminal morain e. Calculati ons based on 
ice-deformati on theory indi cate signifi cant basal ice moti on near the terminus and 
high basal shear stress ( 140 220 kPa) along much of its leng th. Estim ated differences 
between ice llu x and balance nux are consistent with observed thi ckening and positi\ 'e 
net mass balance; these data indi cate that ice \'olume is increasing and that further 
advance is lik ely. 

INTROD U CTIO N 

The curio us history or both the study area and the 
previous studies within that area provid ed the moti\ 'es for 
our work on T aku Gl acier, the largest glacier draining the 
Juneau I cefi eld in southeast Al aska (Fig. l a) . The glaci er 
was formerl y identifi ed as a prototypi cal calving tide
water g lacier but it now terminates on its own terminal 
morain e and no longer calves. It s potenti al abilit y to 
block the T aku River has prompted many scienti sts and 
passers-by to ponder its future behavior ; however , 
meaningful predicti ons are diffi cult w ith out a reli abl e 
knowledge of the bed ele\·ati on. \,ve have used geophys
ical techniques to measure the thi ckll ess of this ullusual 
glacier to resolv e substanti al in consistencies between 
previoLl s thi ckness measurements, determine where the 
bed of the glacier ri ses above sea level and understand 
better the g lacier's behavior since about i\D 1750, when it 
underwent retreat by accelerated calving (L awrence, 
1950; Post and Vl otyka, in press). 

Mu ch is known about the history of T aku Glacier 

through a vari ety oC sources, and se\Tral somewhat 
conlli cting theori es regardi ng its dyna mi cs ha \'t' been 
de\'eloped as a result (Post and iVl ory-ka, in press). 
R epeatedl y during the H olocene, and as recentl y as 
1750, the glacier blocked the T aku Ri\"Cr and created a 
large lake within the ri\ 'er \'all ey (.\l otyka and Beget, in 
press). The glacier 's last retreat began about 1750 
(L a\'lTence, 1950); a subsequent ach-ancC' \\'as under \\'ay 
by 1890 (M o tyka and Post, in press) . While the 
ad\'ancing glacier acti \T ly calved into T aku Inl et earl y 
this century, cal ving (lux was greatl y reduced after a 
moraine shoal rose above sea le\'el in 1941 ( fi eld , 1954) 
and lVas negli gibl e by 1946 (Pclt o and \Iil lc r. 1990) . It s 
termillu s has remaill ed nearl y stati olJ(ln' sincc 1988 and is 
presentl y separated from ti de water, except at sC\Tral 
outlet stream channels, b\· se\"Cral hundred meters of 
vegetated terminal moraine and out\\'aslt deposits. A ll 
othcr glaciers draining the J uncau I ccficld were retreat
ing by 1912 (t\'l o tyka and Begt't, in press), w hil e T aku 
G lacier's rate of advance was in creasing. Thi s anomalous 
ach-ance sparked fears of an imminent ri\ 'er blockage and 
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