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The perhumid climate in coastal temperate 
rainforests enhances mineral weathering and 
soil carbon storage that supports terrestrial and 
aquatic ecosystems, yet the soils and 
weathering processes remain understudied. 
Here we examine the interplay of climate, 
lithology, and topography on weathering 
processes in the Héen Latinee Experimental 
Forest near Juneau, Alaska to improve our 
ability to predict soil formation in these 
complex landscapes. Soil pedons were 
described and sampled by morphologic horizon 
to bedrock from i) ridgetop and midslope 
topographic positions; ii) the same elevations on 
north- or south-facing slopes; and iii) across three 
distinct lithologies (intrusive igneous, 
metamorphic, sedimentary). Soils along ridgetop 
positions were shallower and less developed than 
those at the midslope, where colluvial deposition 
and intense leaching promoted thick and well-
developed Spodosols even on steep slopes; 
differences in soil thickness and development 
among lithologies were less evident (1–1.5 m). 
Soils on sedimentary rocks were more weathered 
compared to metamorphic and igneous rocks, and 
on south- vs. north-facing slopes. 
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