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Chapter I


 


We are all familiar with the general conclusion arrived at by geologists that our earth has experienced many climatic changes. There have been times when genial conditions ranged up to the highest latitudes, and times also when the cold of the arctic regions descended to what is now our temperate zone. The cause or causes of those remarkable vicissitudes still baffle research. Many explanations have been advanced—some highly improbable, others perhaps more likely, while of yet others it may be said that possibly they contain a certain amount of truth. But no one theory or hypothesis has succeeded in gaining general assent, and we shall not therefore at present concern ourselves with any. In place of reviewing hypotheses and speculations, I shall limit myself to a survey of certain facts connected with the later geological history of our continent, the meaning of which is more or less apparent. The evidence referred to leads to the conclusion that Middle Europe has within the human period experienced conditions such, as now obtain in the tundras and barren grounds of circumpolar regions. When these conditions passed away, the central and west-central areas of our continent became steppe lands, comparable as regards climate to the subarctic steppes of southeast Russia and southwest Siberia. 


As geologists reason from the present to the past, it will be well to take first a brief glance at those regions of the globe where at present tundra and steppe conditions respectively prevail. When we have realized the salient characters of those regions, and the nature of their floras and faunas, we shall be in a better position to understand the bearing of the geological evidence. 


The arctic lands of Eurasia and North America show two well-marked zones—a zone of treeless wastes bordering the Polar Sea, and a coniferous forest zone lying immediately to the south. The treeless wastes are known as tundras in Europe and Asia, and as barren grounds in North America. These form plains of immense extent, but of very unequal width from north to south. In Eurasia they lie for the most part north of the Arctic Circle, while in North America they range upon the whole considerably farther south, reaching the sixtieth parallel on the western shores of Hudson Bay. Their southern boundary, however, is in both Old and New Worlds exceedingly irregular. Where the flat lands are exposed to the full sweep of the northern blasts, tundra conditions advance far to the south, invading the forest zone in narrower or broader stretches. Indeed, even within the region of arctic forests isolated patches and wider areas of tundra are encountered. In other places more sheltered from the fierce winds coming from the polar seas, the arctic forests in their turn encroach upon the tundras, so as nearly to reach the shores of the frozen ocean. Such is the case in the valleys of the Yenesei, the Khatanga, the Olenek, the Lena, and other North Siberian rivers. Similarly in North America the arctic forests straggle down the valleys of the Mackenzie and other rivers to beyond the Arctic Circle. 


Mosses and lichens form the prevailing vegetation of the tundras— marshes and bogs extending over vast areas in spring and summer, while the less marshy tracts are carpeted with gray lichens. Here and there, too, in sheltered spots, dwarf birch and willow scrub sprinkle the surface or flourish in denser masses, and ever and anon more or less wide stretches of meadow put in an appearance. Now and again the interminable plains give place to rolling ground, the low hills and knolls being not infrequently clothed with dwarf trees. No hard and fast line, indeed, can be drawn between the tundras and the arctic forests. The two regions not only interosculate, but numerous oases of trees are encountered in the tundras along their southern margin, while equally numerous patches of tundra, as already mentioned, are met with farther south within the arctic zone. It may be added that in northern Siberia bare rocky hills and mountains—highly fissured, and showing many gullies, ravines, and debris-strewn valleys—now and again break the uniformity of a tundra landscape. 


A word or two now as to the characteristic animals of the tundras and barren grounds. First among these come the arctic lemmings. They feed on grass roots and stalks, mosses, reindeer linchens, and the shoots of the dwarf birch, for which in winter they tunnel through the turf or under the snow. The banded lemming is an especially characteristic form, since it is confined to the maritime tracts of Eurasia and the adjacent islands, and the corresponding areas of North America, and is never met with in the forest zone. The Obi lemming has a similar distribution, but ranges somewhat farther south, and not quite so far north, as the banded lemming. The arctic fox is another characteristic member of the tundra fauna, having a high northern range. It occasionally wanders south to the sixtieth parallel, but that is only in treeless regions, for it everywhere avoids the forest, seeming to prefer the barest and most sterile lands. Another common denizen of the tundras is the arctic or mountain hare. This is the same species so commonly met with above the limits of the forests in the mountains of temperate Europe. A closely allied form (polar hare) frequents the barrens of North America. The reindeer must also be included in the tundra fauna, although in winter it ranges far into the forest zone. The muskox, formerly a native of Eurasia, is now confined to North America. Like the arctic fox it avoids the forests, ranging north of these from the the sixtieth parallel up to the highest latitudes. 


Such are the most characteristic mammals of the tundras. There are many other animals, however, which frequent the same regions, more especially in summer. Among these may be mentioned glutton, voles, ermine, weasel, wolf, common fox, and brown bear. The summer visitors also include a vast host of birds, especially water birds. 


The climate of all these northern plains is extreme — the winter temperature falling upon an average to 27° below zero, while in summer the average temperature is about 50° F. The actual range in certain regions is of course considerably greater. These conditions necessarily give rise to annual migrations. Only a few mammals, as we have seen, brave the long winter of the tundras, where river and lake are often frozen solid, and the whole land is sheeted in snow. During the great frosts the air is remarkably still, but as winter draws to a close storms of wind and snow become frequent. Wide regions are then often swept bare, and the snow is blown into every abrupt hollow and depression in the plains, and into the gullies and ravines of the hills, where it becomes so beaten as often to bear the weight of a man. Not only snow, but sand and dust, are thus swept forward. The sand and dust are no doubt largely obtained from the great river valleys and deltas, but no inconsiderable proportion is derived also from the bare rocky hills and mountains, which in many places diversify the surface of the circum- polar plains. Frost is a great pulverizer of rocks, not only splitting them into fragments, but disintegrating their surfaces into grit, sand, and dust. It is remarkable how in the highest northern regions the surface of the snow often becomes discolored with fine sand and dust derived in this way from exposed rock surfaces. 


We need not enter into further details as to the physical conditions of the tundras. It will be sufficient to sum up here the points which are most deserving of our attention. Briefly they are these: 


1. The climatic conditions of the tundras are extreme, and necessitate annual migrations. 


2. The flora is represented chiefly by mosses and lichens. Here and there, however, tracts of grassy meadow occur, while inlets and oases of dwarf trees and scrub, chiefly birch, willow, juniper, and conifers, not infrequently appear along the southern margin of the tundras. 
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