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Introduct fon

. A seasonal accumulation of ice which is Superimposed on the frozen surface
[of a stream, river, or sector of landscape is genaral 1y termed aufeis (Grey
fand MacKay 1979), or simply "icing® (Carey 1973), Aufeis can resylt from
F continued winter-season groundwater disch rge at sg-ings (e.g. Veillette and

Thomas 1979) or from open—gstu pingos (Akerman 1982), from glacier-terminus
water dischar?o (Akerman 1 n valleys from out-of-channe] streamflow
A Kane and Carisgn 1977). while some investigators prefer the Russian term
B ‘naled" (e.g., Rkerman 1982) for reference to such accumu lations of extrus ive
i ice, T will continue to utilize "aufeis" in the sense employed by Grey and
Mckay (1979), as the desi ation Tor ice which forms over an existing ice
tover on rivers and streams (and presumably over adjacent floodplains if the
accumulation fi1ls and overtops the stream channel), ATthough not b
! Bstricted to high latitudes, aufeis is cormonly associated with
{Epermafrost-dominated terrain and is more common in northern regions.

ColTrehenswe reviews of aufeis (or icing) have been provided by Carey
1973) and Grey and Hackay (1979). Kane et al. (1973), Kane and Carlson

1977), and Kane (1981) have Suamarized knowledge of mechanisms of the
{Eiomation of aufeis. Carlson (1979), and Grey and MacKay (1979) speculated on
{ e engineering consequences of aufeis formation. In Alaska, Sloan et al,
4 11975) observed and documented locations of aufeis activity along the entire
foute of the trans-Alaska pipeline. Slaughter (1982) documented recurrence of
§ [®fefs in-an upland subarctic research catchment.

Aufeis Processes
——F> Trocesses

§ DMufeis generally forms when water in, or adjacent to, a stream channel rises
4 [@ove the Tevel of an existing ice cover. Such water flows over existing ice,
5ing heat and gradually freezing (at a rate dependent on ambient air
| iemperatures, rates of flow, and gradient of Surface ice) to produce a
§ [ickened ice cover. In central Alaska, Carlson and Kane (1973) and Kane et
(1973) monitored aufeis formation on small streams and demonstrated that
| [isodes of aufeis formation occurred in response to restriction of available
10W area in a stream course, Such restriction could be by freezing from top,
litom, and/or sides, development of anchor ice in the stream, and by
Irface-ice depression subsequent to increase in snowpack and/or aufeis. Such
iction Teads to an increase in piezometric head or pore-water pressure of
r flowing down-valley in the unfrozen channe 1 and in the associated
fer. As winter progresses, continued constriction of the available
ozen channel and aquifer commonly results in continuing, episodic
f #umlatfon of aufeis, As the piezometric head exceeds the existing ice
| SIfface at a given site, unfrozen water will reach the ice surface through any
Bilable conduit. The course may be through vertical tension or contraction
acks which develop in the stream-ice Cover, along narrow unfrozen zones
~ f Yound the stems of woody plants, or along lateral conduits leading water away
4 (n the stream channel and into the snowpack on the adjacent floo plain
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