
























44 THE CRESCENTIC DUNES OF PERU. 

low rocky mounds and certain wind variations might give them 
a start. 

Only one possibility has occurred to the writer as a cause of 
this gap of twenty miles between the dunes and the other advan
cing sandbanks. It is that the present dune sand did not come from 
the present beach level, but from an older beach formation a 
thousand feet higher, whose sands have blown away, but whose 
pebbles and shells still show prominently on the surface and in 
the railroad cuttings. The evidence of this former beach level is 
conspicuous. The cuttings show it superbly in the form of great 
layers of rounded pebbles interspersed with streams of volcanic 
mud and tufa. If this hypothesis is correct, the peculiar limita
tion of dunes to the upper half of the desert signifies simply the 
exhaustion of the original supply of sand. The ones measured, 
then, are simply the last of the dunes. The exhaustion took place 
several thousand years ago, for, from the known rate of travel, 
these same dunes left the crest some two thousand years back, 
and it must have taken them an equal interval to climb the two 
thousand feet up the steep slope from the old level. The previous 
period, from the abandonment of the old beach until the exhaus
tion of its sands, must also have been very great, and we have no 
sure means of placing any limit to it. Judging, however, from 
the immense quantities of sand blown across the desert and up 
against the steep foothills, the minimum limit is likely to have 
been 10,000 years. 

The specimens collected on the mountain at an elevation of 
11,000 feet bear a strong resemblance to the dune and beach 
sands. At the time of collection it was thought that this might 
be sand blown up to these great altitudes from the desert. But 
a cursory examination showed its particles to be larger than either 
of the others, and accompanied by much foreign -and softer 
-matter. This shows its relationship to the others, if any, to be 
that of forefather rather than descendant. It shows, however, a 
supply of great magnitude from which the few swift rivers may 
obtain the quantities which they transport to the ocean. The ocean 
currents make beaches of it, from which the winds carry it 
back to the mountains. Thus there are indications of a cycle in 
which the role of the winds as · mountain builders is the most 
interesting and novel part. 



SURFACE FEATURES OF NORTHERN ALASKA. 45 

SUMMARY. 

We find that the crescentic dunes of Peru are very accessible 
to the traveller when once in that part of the world; that climatic 
and topographic features are favorable to their formation ; that 
their numbers are great; that the observed rate of travel is about 
60 feet per year (Bailey); that they preserve their shape year 
after year, excepting the position of the cusps, and change their 
size very little if at all; that the larger the dune the more sand 
proportionately goes into the cusps, and that three or four feet 
in height by thirty or forty feet in diameter is probably a min
imum size ; that they are composed of a fine, even-textured sand 
blown up from beaches some twentj-five miles distant and three 
or four thousand feet below, while immediately about them is a 
fine crusty desert pavement composed of the same sand bound 
together by a superfine loess of quartz. The most satisfactory ex
planation of the crescentic shape of the dune is that it is a vortex 
form, self-preservative because in winds strong enough to move 
the sand it causes a double vortex whirl which restores to the 
centre the scattered particles. For the restriction of the dunes 
to the upper half of the desert without apparent cause, we find 
a possible explanation in the recent elevation of that coast out 
of the ocean. And in the similar sand at 11,000 feet altitude upon 
the mountains we find suggested a large cycle consisting of de
struction by weather and water and reconstruction by the winds. 




