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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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In East and '>outh Africa are found A. mossambica, 
A. bengalensis, and A. bicolor, the range of ail of which 
extends to the South Pacific. Of these, A. mossambica, 
ranging from the Cape to Zanzibar and the Seychelles, 
comes nearest to the European species, from which it 
differs by the broader bands of teeth. Strange to say, how
ever, there are no eels in tropical West Africa, this being 
accounted for by " Dr. J. Schmidt, of the Danish Fishery 
Commission, who, with the aid of Danish hydrographers, 
has ascertained that the water of the great depths of the 
inter-tropical Atlantic is for the greater part between 4° 
and 5° C., nowhere reaching the temperature ascertained 
to be the minimum (7° at a depth of 1000 metres) required 
for the breeding of the eel in the North Atlantic. There
fore the reas9n why eels are absent from some of the 
warmest regions of the world, such as West Africa and 
tropical South America, is that the deep sea to which they 
would have to resort for breeding is too cold, an extra
ordinary fact when we bear in mind that, outside the period 
of reproduction and of larval life, the European eel can 
accommodate itself to such varied climatic conditions as 
obtain between the Arctic circle and Nubia. The suitable 
conditions for breeding are only to be found in the North 
Atlantic, the Mediterranean, and the Indian Ocean ; in 
consequence eels are only found in those parts of Africa 
(North, East, South) which are within the migratory 
powers of the fish.'' 

In this connection may be quoted a paragraph recently 
published in the daily Press, that, in order, apparently, to 
preserve the supply for home waters, " Denmark intends 
to stop the migration of eels from the Baltic to the outer 
ocean by pla~ing a barrier of submerged electric lights 
between the island of Faroe and the Fven coast. Eels, 
which migrate in the dark, will not, it· is believed, cross 
this barrier." 

An article on the migration of fish es, including eels, by 
Mr. V. Franz, appears in the aforesaid issue of Himmel 
11nd Erde. 

A summary of reports relative to eel-fry, drawn up by 
Mr. A. B. E. Hillas, is published in No. ii. of Irish 
Fisheries Investiga~ions for 1909 (19u); while No. vi. of 
the same for 1910 is devoted to an account, by Messrs. 
Holt and Byrne, of the fishes of the genus Scopelus from 
the Irish Atlantic slope. 

PAPERS ON PLANT PHYSIOLOGY. 
TI·TE action of radium compounds on plants is discussed 

by Prof. H. Molisch in a short article published in 
the Sitzungsberichte der /wiser lichen A hademie der TV issen
schaften, Vienna (vol. cxx., part v.). Experiments showed 
that sufficient light is emitted by strong preparations to 
produce heliotropic curvature in th e case of very susceptible 
plants such as the oat and the common vetch. With regard 
to the action of the a, (3, a,1d 'Y rays, it was found that 
longitudinal growth is diminished and tha t the periods of 
spontaneous nutation are shortened, but they induce no 
form of tropism. 

Prof. J. v. Wiesner contributes to the Sitzimgsberichte 
der kaiserlichen Akademie der Wiss enschaften, Vienna 
(vol. cxx., part iii.), a paper, supplementary to his book, 
discussing further investigations . as to the light-regulated 
position of leaves and the amount of light utilised by plants 
(Lichtgenuss) . In the same publication experiments are 
described by Dr. F. \Veber which were intended to throw 
light on the dormant condition of trees and shrubs. Follow
ing up the warm-bath method of forcing proposed by 
Molisch, which showed that individual branches can be 
separately resuscitated, the effect of injecting water into 
branches was tried, and also of the mere insertion of the 
injection syringe. In the case of lilac and the broad-leaved 
lime, water injection caused the buds to open three weeks 
earlier than normal buds, while mere pricking produced a 
similar result, though not quite so pronounced. 

With reference to experiments designed to investigate the 
effect of growing plants in air enriched with carbon dioxide, 
Dr. F. F. Blackman communicates a note to The 
Gardener's Chronicle (December 2, 1911) in which he pre
sents an apt illustration of the operations of " limiting 
factors." When plants are placed .in air which contains 
more than the normal amount of carbon dioxide, if either 
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the light or the temperature is low, the plant may not 
respond to the increased supply of carbon dioxide, because 
assimilation is as great as the amount of light or degree 
of hea t will allow; the light or temperature may act as a 
limiting factor. If the light is increased, then plant 
assimilation may also increase until another limiting factor 
comes into operation. Therefore in experiments dealing. 
with assimilation, growth-rate, or other physiological pro
cesses it is necessary to consider whether the results ex
pected from improvements of any one condition may not 
be prevented by the limitation imposed by another factor. 

An account of cotton investigations in Egypt, by Mr. 
W. L. Balls , published in The Cairo Scientific fottrnal (vol. 
v., No. 60), deals with several interesting problems in general' 
plant physiology. The conclusions, based on the study of 
the root system of the cotton plant, deserve close attention. 
While examining the effect of temperature upon growth, it 
was observed that growth of the tap root amounted to half 
a metre in twenty-four days at a mean temperature of 
25° C. Considerable importance is attached to checks. 
imposed upon root growth, whether by interference of other 
roots or rise of the water-table. It is argued, and experi
ments are cited in proof, that a premature rise of the 
water-table, as in 1909, must cause untimely shedding of 
bolls, flowers, and buds. Reference is also made to the 
previously noted " sunshine effect," i.e. the complete arrest 
of main-stem growth during the hottest months wheneve,· 
the sun shines directly on the plant. 

A contribution to the subject of saltmarsh and estuarine 
vegetation, which deals with the dis j;ribution of halophytic 
plants as controlled by the salinity of the subsoil water, is 
presented by Dr. J. W. Harshberger in the Proceedings of 
the American Philosophical Society, Philadelphia (vol. i.,. 
No. 201). A combined hydrometer and thermometer was 
used for determining the water density at various stations, 
where the assemblage of plants was also noted. From the 
readings· taken, maximum and minimum densities wert> 
obtained. for each plant. Thus Spartina stricta, var. mari
tima, which showed the widest range of accommodation, 
was found growing in. water containing as li_ttle as 2 and' 
as much as 4 per cent. of salt. For Spartina patens and 
Salicornia herbacea a similar maximum, but .a higher 
minimum, are recorded. Distichlis spicata, Limonium 
carolinian11m, and Juncus Gerardi, which follow next in 
order, ·have a much narrdwer range. A remarkably low 
maximum is recorded for Suaeda maritima. 

In connection with the condition of apples appropriately 
known as " bitter pit," which has supplied fungologists 
and others with a puzzling problem, an explanation ascrib
ing the cause to poisonous effects produced by arsenical 
sprays has been put forward in the Proceedings of the 
Roya l Society of Victoria (vol. xxiv., part i.) by Dr. Jean 
'White ; the arguments are rational, and if substantiated 
will lead to a more careful consideration of spray effects. 
The a uthor had had the opportunity of making a few 
trials with sprayed and unsprayed trees which bear out the 
explanation, but the opinion is expressed reservedly and 
published in order to induce fruit-growers to put the theory 
to test. 

A PHOTOGRAPHIC STUDY OF VORTEX 
RINGS IN LIQUIDS. 

THOUGH the laws of vortex motion have been· 
extensively examined by the ablest mathematicians,. 

comparatively few experiments appear to have been made 
to study the nature of these motions in air and liquids 
beyond some experiments made about 1867 by Prof. P. G. 
Tait, who examined the properties of smoke rings in air. 
In an extended experimental investigation of this subject 
the present writer found that very beautiful vortex motions 
may be easily produced in such high-density fluids as water 
and oils which have free surfaces and small viscositv. 
The study consisted in examining the various properties of 
single and double rings, both visually and with the aid of 
the camera. 

A tank was constructed which would permit the rings. 
to be observed from the two sides, the top, a nd one end. 
This tank was made with sides of plate glass. It was 
151 cm. long, 59·5 cm. high, and 12 cm. wide. For the 
production of the rings a cylindrical metal can \\·as pro-
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