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GLACIERS IN SOUTHERN 
NORWAY. 

IN the second part of Bergens 
Museums Aarbok .for 1911, 

J. Rekstad publishes in German a 
description of the glacier region 
.of southern Norway, accompanied 
by thirty-four illustrations. The 
paper is intended to serve as a 
guide to visitors, and does not 
discuss questions of glacial eros ion 
or the origin of landscape-forms. 
The J ostedalsbrre (Fig. 1) north 
of the Sognefjord has a surf ace of 
'855 square kilometres, and fur
nishes an excellent type of the 
plateau-snowfield, from which 
glaciers fall, rather than creep, 
into the va lleys round about . As 
one views a high field of this kind 
from a cfistance, the contrast with 
the limited snow-basins of the 
Alps is immediately apparent. 
Round about it, isolated g laciers 
lie in cirques, which have been no 
doubt carved out since the time 
when the main ice spread farther 
over hill and dale. 

Regenerated glaciers occur at 
the feet of steep places on the 
plateau ridge, and one of these, 
the Suphellebrre, extends down to 
a level of 50 metres above the sea. 
The author directs attention to its 
banded structure, which here must 
be attributed to flow under 
pressure, since any such structure 
<lue to successive deposition of 
snow ·011 the 'neve-field would ; be 
obliterated as : the ice falls over the 
rock-face (Fig. 2). The term inal 
block-moraines of the Bi:iium 
Glacier are , referred to, and are 
so well marked as to have de
served a: photograph. 

As a glacier retreats, its valley 
may become filled up by detritus 
washed out by the water from the 
melting . ice. An alluvial flat 
arises, over . which the _streams 
meander, frequently changing 
their · courses , . ·and these streams 
have no relation to the magnitude 
of the original valley. When the 
ice finally : passes away, under 
warmer climatic conditions, the 
streams may almost disappear. 
Where ice-erosion has been power
ful, dry valleys filled by a lluvium 
may rema in, iri the formation of 
which water has played very little 
part. This consideration is sug
gested by the view of the Tuns
berg valley (Fig. 3), stretching 
from the foot of the longest g lacier 
in Norway, one of the tongues 
from the : east side of the ·massive 
Jcistedalsbrre. · The author records 
(p. 26) that the rate of infilling in 
these . valleys . is so rapid . that 
vegetation · does· not gather on the 
stones, and that dwellings have to 
be shifted , owing to the rise 'of 
glacial waters on the growing 
alluvial floor. The cattle-paths 
must similarly be moved upwards 
on the valley-sides. The retreat of 
the glaciers during the last 150 
years has left smooth steep rocks 
exposed in many cases, the scenes 
of former ice-cascades, and the 
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FIG. 1.-The Jostedalsbr.e, showing the snow·plateau. 

F1G. 2 -The Snphel ebr.e, a regenerated glacier on the margin of the Jostedalsbrre. 
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valley-glaciers will probably shrink back to the edge of 
the high field whence they came. 

In the lower part of the Loda! Glacier (p. 30), the I 
a number of small glaciers, mostly of the Alpine type, and 
then de~ls with the Hardangerjokel, a plateau-glacier of 
almost circular form, south of Finse, on the new Christiania 

and Bergen line. The term jiikel is 
applied to firn and glacier-masses, 
equally with the more familiar brae. 
The Rembesdalsbrae, a tongue from 
this plateau, has dammed a stream 
so as to form the Daemmevatn, a 
lake which at one time endangered 
the Simadal below. An artificial 
tunnel in the rock now carries off its 
water when the level rises unduly 
high. 

The Folgefonn, or Folgefond-in 
" fonn " we have yet another word 
for a firn-mass giving rise to glaciers 
-lies to the east of the Hardanger
fjord, and gives rise to the Buarbrae, 
often visited by travellers from Odde. 
This glacier has begun to advance 
during the last six years (p. 49). 

The precipitation that feeds these 
plateau-snowfields of Norway is 
greater near the coast than in the 
interior. The snow-line in the 
southern part of the country lies at 
1200 metres above the sea on the 
west, and rises eastward to 1900 

metres. 
F1G. 3.--The Tunsberg Valley, from the termination of the Tunsberg Glacier. In connection with J. Rekstad's 

descriptive work, a paper by Fritz 
moraine material comes to light in consequence of melting 
of the surface, and the stones, as happens in ordinary 
glacier-tables, protect the ice beneath them. The linear I 

Machacek may well be referred to, entitled " Geo
morphologische Studien aus dem norwegischen Hoch
gebirge " (Abhandl. der k.h. geographischen Gesellschaft 

FrG. 4.-The Mjfilkevoldsbrre descendin from the plateau of the Jostedaisbrre. 

moraines thus run on waJ!s of ice, which increase in height 
towards the glacier-foot. 

Leaving the J ostedalsbrae, the author proceeds to consider 
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in Wien, Bd. vii., 1908, Nummer 2). Dr. Machacek shows 
how the general form of southern Norway is that of a 
dissected plateau, on which snowfields rest here and there. 
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The mountain-crests are not grouped along parallel chains. 
The glacier-fields on the plateaus are from 300 to 400 

metres thick, a fact that must be taken into account when 
the height of the plateau itself is estimated (p. 13). 

Machacek very naturally sets aside Richter's suggestion 
that the plateaus have been formed by the working back 
of cirques and the union of their floors, and he sees in 
them the remains of a pre-Glacial peneplane, which was 
already formed by the close of Mesozoic times, and which 
was invaded in the Christiania district by the Upper 
Cretaceous sea. Traces of a second peneplane are fonnd 
on the valley-sides, so that the uplift to the present level 
occurred in at least two stages. The author discusses the 
forms produced by glacial erosion, and attributes the steep
ness of the valley-heads (p. 52) to the concentration of the 
ice descending from the plateaus, and a consequent almost 
vertical erosion at these points. 

This paper is illustrated by ten exceptionally fine photo
graphs, which are, however, not discussed in detail as geo-
graphical examples in the text. G. A. J. C. 

THE STARFISHES OF THE NORTH PACIFIC.' 
THE prolific nature of the Pacific fauna is well shown 

by this intensive study of the starfish. The region 
covered by this report includes all the waters north of a 
line drawn from the southern end of Sakhalin to the 
southern boundary of the United States; and when this 
vast area is examined, the north-east Pacific portion of it 
turns out to be not only the most fertile section, but, as 
regards starfishes, the most prolific in species and 
individuals of any portion of the world. Even though the 
.deep-water forms are little known, ninety-six species (of 

Jienricia leviuscula. Specimen from Puget SounJ. 

the twenty-three families under consideration) are de
scribed and figured, and another bulletin is promised in 
which the remaining large super-family Forcipulata 
(including the genus Asterias) is to be described. The 
descriptions are based upon a large, often a very large, 
amount of material, and include minute descriptions of the 
-external features, together with other anatomical 
characters. The compilation of such a work has involved 

1 Smithsonian Institution, United States National Museum, Bulletin 76 
A~teroidea of the North Pacific and Adjacent Waters, by Prof. W. K 
Fisher. Part T,, Ph~nerozonia and Spinulosa, pp. vi+419+ 122 plate.; 
{\Vashington: Government Pnnting Offic ... , 19u.) 
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a vast amount of labour extending over several years and 
the result is a monograph of value to every museu~. A 
full estimate of the work can only be made when the com
plementary volume is published. 

Perl!aps the most in_teresting points in what appears at 
~rs~ sight t'? b~ a _forbidding l!st. of systematic descriptions 
he m the d1stn bution and variation of certain genera. Of 
the ninety-six species here described, seventy-three are con
fined to the North Pacific, twelve occur in the North 
Atlantic also, whilst the remainder form part of another 
and southern fauna ranging down the west coast of South 
America. The dozen species common to the two great 
oceans include such well-known forms as So/aster endeca 
~- papposa, and _Henricia sanguiriolenta. These are, speak: 
mg generally, circumpolar forms, and they include species 
which exhibit a baffling, and as yet little analysed, form 
of variation. Upon this subject we cannot do better than 
quote the judicial remarks of the author :-" The study of 
this collection of Henricia has strongly suggested the 
possibility that all the species of a genus are connected by 
intergrades, not serially, but by numerous often anasto
mosing lines " (p . 270). " So great and so numerous are 
the variations in most of the species that each is to be 
regarded more as a centre of variation, deviations from the 
type proceeding in many directions till they meet and often 
merge with aberrant members of nearlv related forms " 
(p. 269). " A system of nomenclature perfected for a rather 
limited set of animals (the higher vertebrates) may not so 
well meet the requirements of a different class of creatures 
.... which have been subjected to more modifying 
factors " (p. 270). 

The whole work is, from this point of view, simply an 
unconscious comment upon the need for rigorous experi
mental analysis of the genetics of this group. We only 
wish that Dr. Fisher, who knows these animals so well, 
had imparted a more life-like aspect to the delineation of 
their characters. The very curious parasite figured on 
Plate iii. (said to be an Ascothoracid [Cirripede] parasite) 
is the only mention of an intrusive body we have dis
covered. There mu.st be a great mass of interesting bio
nomical information about Pacific Asteroidea, and it is to 
be hoped that Dr. Fisher will publish it in his next volume. 
Perhaps the most generally useful part of the present one 
lies in the " keys " for determining both genera and species 
and in the valuable plates with which the volume is so 
generously provided. 

SOME RECENT FISH LITERATURE. 
TO No. 5 of the Leland Stanford Junior University 

Publications Mr. E. A. Starks contributes three 
articles on the osteology of certain scomberoid fishes, the 
first dealing with the genus Leiognathus, the second with 
the families Gempylidao, Lepidopidao, and Trichiuridao, and 
the third with the horse-mackerels (Carangidae). In regard 
to Leiognathus, it may be mentioned that the genus was 
transferred by Mr. Boulenger from the scomberoid group to 
a position in the neighbourhood of the percoids in the 
family Gerridao; but this view is disputed by the author, 
who regards the genus as the type of a scomberoid family. 

At the conclusion of an article on the breeding of the 
eel, published in the September number of Himmel und 
Erde, Mr. Carl Muller states that we are still in ignorance 
with regard to the age of the youngest Leptocephalus 
larva at present known, namely, specimens of about 7 cm. 
in length, it being uncertain whether these are six or 
eighteen months old. Of younger larva, and the eggs 
nothing is yet known, and we are equally ignorant as to 
the interval which elapses between the arrival of eels in 
the sea and their spawning. Neither is it known what 
becomes of eels subsequent to spawning; possibly they die 
soon after this event, although it is equally possible that 
they may live for a considerable period. All that is 
definitely known on this point is that after having once 
entered the sea they never return to fresh water. 

To The Field of September 23 (vol. cxviii.) Mr. Bou
lcnger contributed an article on the eels of Africa, in which 
it was pointed out that, although our knowledge is still 
imperfect, there appear to be four species, of which the 
one inhabiting North Africa (and likewise Madeira and the 
Canaries) is identical with the European Anguilla vulgaris. 
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