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followed for the case of the horizontal rhombic aerial. 
The methods described may easily be applied to 
other types of long-wire aerial, or to linear arrays of 
aerials having constant input amplitude in each 
aerial, and constant relative phase shift between 
aerials. 

The approximate methods described are particu­
larly useful when calculating coverage areas obtained 
by refiexion from the E- or F-regions in the iono­
sphere. It is unnecessary to know the polar diagram 
shapes exactly as the movements of the reflecting 
layers from day to day cause appreciable changes 
in the exact zone covered, and the approximate 
results are therefore of great practical value. 

MIDDLE DEVONIAN OSTEOLEPID 
FISHES OF SCOTLAND 

FOR more tha a century, since the days of the 
pioneer worke 'b e Old Red Sandstone, the 

osteolepid fishe proved a source of difficulty to 
vertebrate pal tologists, and even more so to 
stratigraphers. One has only to glance at the 
restoratio f the whole fishes on p. 103 of Dr. E. 
J cent monograph* and of the heads of the 

orms dealt with to understand why. For so 
unifo in general are their characters that unless 
the bodies are well enough preserved to show the 
details and the disposition of the fins it is almost 
impossible to be certain even of the genus, and if the 
skull-roof is not clearly shown then the species is 
more often than not in doubt ; and finely preserved 
bodies and clearly detailed heads are not so very 
common in these ancient strata, laid down 300 
million years ago. The long historical accounts of 
each of the three genera and seven species described 
clearly indicate the confusion that has arisen in the 
past, and even Dr. Jarvik's exhaustive investigations 
leave some loose ends for future workers to tie up. 

The group is a most important one, anatomically 
by reason of its close relationship to the fishes from 
which the land vertebrates sprang, and geologically 
as one of the dominant types present in these com­
plicated stratal series. This fine volume is a worthy 
addition to the classical series of exhaustive and 
luxuriant memoirs on the early fossil Vertebrata that 
have issued in an endless stream from the Stockholm 
school under the guiding genius of Prof. Stensio, and 
in it Dr. Jarvik gives a full account of the external 
anatomy of this difficult group and of its systematics, 
which will long remain a standard on the subject, 
even if one cannot accept all his conclusions. The 
long-fought controversy regarding the identity of the 
external bones of the skull, upon which their nomen­
clature, of course, depends, is again gone over, and 
Dr. Jarvik has decided definitely in favour of the 
'Fusionist' or Swedish school of thought as against 
the 'Replacement' or Anglo-American school. Yet 
Dr. Jarvik himself makes some admissions and 
expresses some doubts, though of a minor nature, as 
to the completely universal application of his con­
clusions--much depends on analogies with similar 
structures in modern fishes ; and the evidence of 
analogies is not always conclusive, especially as no 
living fishes are closely related to the archaic osteo-
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lepids. We may perhaps be pardoned, therefore, for 
hesitating to believe that the final word on the subject 
has been written. 

The stratigraphical results are important, but 
before full advantage can be taken much new collect­
ing would be necessary-and that, unfortunately will 
not be possible in all cases. The early collectors of 
fossils, and not only of Old Red fishes, either did not 
appreciate the need for exact localization, or deliber­
ately omitted details from labels in order to keep to 
themselves the whereabouts of 'rich strikes', and so 
the source of many of the specimens is uncertain. 

Finally, Dr. Jarvik is not quite clear on the rules 
of systematic nomenclature. In naming a group of 
the genus Osteolepis which Pander had apparently 
wrongly referred to Agassiz's uncertain species 0. 
microlepidotus, he calls it 0. panderi (Pander). 
Pander may have properly defined this group for the 
first time, but a name cannot be attributed to a man 
who died decades before it was invented (and anyway, 
why in brackets ? Pander at least put it in the right 
genus); and the species, if valid, must be known as 
Osteolepis panderi J arvik. This is a minor point, and 
it is, perhaps, ungrateful to mention it in reviewing a 
work of this importance ; but whatever one may 
think about the subject of systematic nomenclature, 
it has a proper function and should be used correctly, 
especially when the author makes some show of 
taking the matter seriously by quoting rules and 
opinions, and particularly in a volume that is likely 
to remain the standard work of reference on the 
subject for some time to come. ERROL WHITE 
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