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The pectination seems to attain its greatest deve1opment in 
the nightjars; and it has been said that these birds utilize it for 
the purpose of cleaning their mouth-bristles. But the bristles 
and the pectination do not by any means always occur together, 
even among the nightjars; while many other birds (e.g. barbets) 
have the former without the serration. 

In order to investigate the point, I procured a young common 
heron (Ardea cinerea 3 ?) in June last, and have had the bird 
under more or less close observation from that time until the 
middle of October. It fed freely for the most part, and con
tinued healthy during the whole of this time. Its food, whether 
living or dead, and whether taken from water or from the ground, 
was never touched at all by the feet. The only use to which the 
serrated claw was put, that I could observe, was that of scratch
ing the cheeks and throat. In this action-which occurred most 
frequently after a meal-the two other front toes were curved 
down, so as to leave the middle claw free. 

It is, however, the case that other birds, in which the pectina
tion is absent, use the middle claw alone in scratching. N' or 
would the presence of this peculiarity seem to give any great 
advantage to its possessor in this connection, owing to its 
lateral position. I fear, therefore, that I can claim to have 
done no more than disprove experimentally what hardly needed 
disproving-the popular theory alluded to above. 

lnselstrasse 13, Leipzig, Nov. 25. E. B. TITCHENER. 

The Common Sole. 

THE correction from Mr. Green, H. M. Inspector of Irish 
Fisheries, which is published in NATURE of November 20 
(p. 56), and which announces that the specimens he at first 
believed to be the young of the common sole proved to be really 
the young of P!euronectes cynog!ossus, is one more instance of 
the great importance of specific identification in the investigation 
of fishery problems. This was a mistake not merely as to the spe
cies, but as to the genus of the specimens in question. And yet it is 
by no means difficult, after a little experience, to distinguish the 
genus So!ea at any stage of development from all other genera of 
P!euronectidce. It is much more difficult to distinguish from 
one another the various species of Gadus in their early stages. 
But in order to ascertain the life-history of the various species 
of sea-fish used as food, we must trace each with absolute 
certainty from one environment to another through the succes
sive stages of its existence. 

It is natural enough that the young fry of P!euronectes cyno
g!ossus should be found in deep water. The adult of this species 
has an exceedingly wide bathymetrical range. It is found in 
abundance on our ordinary trawling grounds in the North Sea at 
15 to 30 fathoms, and I have taken it in numbers in the Firth 
of Clyde. In the same region which Mr. Green investigated, 
Mr. G. C. Bourne found it at 70 fathoms and at 200 fathoms. 
The Norwegian North Atlantic Expedition found it at 125 
to 150 fathoms off the Lofoten Islands, while on the North 
American side of the Atlantic it has been taken at 120, 263, 
395, 603, and 732 fathoms. On the other hand, So!ea vu!garis 
has never been found at a much greater depth than 60 fathoms. 

Seeing that I have found young soles immediately after meta
morphosis between tide-marks, it would have been extremely 
surprising if the next stage only occurred beyond 50 fathoms. 
Most probably the fry of the sole will be found pretty uniformly 
distributed over the grounds where the adults live. After the 
stage I have mentioned, they are not found in shallow water. 
I have some evidence that the above suggestion is true, for 
specimens from 3 to 6 inches in length have been recorded for 
us as captured by the large beam-trawl in the North Sea in 
February and March. These specimens would be a year old: 
in order to find younger and smaller specimens between June 
and Christmas a small-meshed trawl would have to be worked 
on the ordinary trawling grounds. The Marine Biologi~al 
Association has not at present sufficient funds to give me the 
means of doing this. I have had to obtain my results by going 
out in deep-sea trawlers, living with the men, and taking what
ever opportunities occurred in the course of the regular fishing 
operations. J. T. CUNNINGHAM. 

Marine Biological Laboratory, Plymouth, Nov. 21. 

Weights Proceeding by Powers of 3. 

THE following rule gives the allocation of weights of 1, 3, 9, 
&c., necessary for making up any given weight. 

NO. I IOI, VOL, 43] 

Find the least value of½ (3" - 1) which exceeds, or is equa 
to, the given weight. Add it to the given weight, and express. 
the sum in the ternary scale. The digits will indicate the 
weights to be used, and the pan in which they are to be put, 
according to the following scheme :-

Digit 2 indicates the positive pan, 

o ,, negative ,, 
1 that the weight is not to be used. 

Examp!e.-Let 500 be the given weight to be made up. The 
number to be added is½ (2187 - 1) = 1093, and the work is as 
follows:-

500 
!093 

3)1593 
3)531 remainder o 

Positive Negative 
pan. pan, 

3)177 0 3 
3)59 o 9 
3)19 

3_l?. 
3L2-

0 

2 

0 

2 

27 

... 243 
729 ·-· --
756 - 256 = 500. 

I should be glad to learn whether this rule has been previously 
published. J. D. EVERETT. 

5 Princess Gardens, Belfast, November 18. 

Measures of Lunar Radiation. 
IN your issue of the 13th inst. (p. 44) you have, under the 

above heading, a notice of a paper in vol. xxiv. of the Pro
ceedings of the American Academy of Arts and Sciences, by 
Mr. C. C. Hutchins. 

The so-called "new thermo graph" is obviously, with very 
slight differences in constru ctive details, the appar2tus used here 
for some years past. We have employed the thermo-couple in 
place of the ordinary thermopile in our determinations of lunar 
radiant heat from the year 1870, and the condensing mirror of 
focal length about equal to its aperture from the commencement 
of our heat-work in 1869 (Proc. Roy. Soc., No. II2, 1869, and 
Nos. 122 and 123, 1870); and about four years ago we replaced 
the brittle bismuth and antimony alloys by the more tractable 
metals iron and German silver, for the same reasons which 
weighed with Mr. Hutchins. 

We cannot give an unqualified assent to Mr. Hutchins's con
clusions as to absorption of lunar radiant heat in our atmo
sphere, but I will defer remarks upon this for the present; I 
may say, however, now, that I have looked over Mr. Hutchins's 
paper, and he appears to have entirely overlooked Dr. Cope
land's extensive and careful work \1ere on the lunar phase 
curve and the law of absorption in our atmosphere (Phil. Trans., 
vol. clxiii. p. 587), or he would not have made the sweeping 
assertion that, "previous to the invention of the bolometer, no 
instrument existed capable of dealing accurately with so small 
an amount of heat as the moon affords," a statement which, from 
what I know of Prof. Langley, I feel confident he would not 
fully endorse, notwithstanding his success in working with that 
instrument. 

In conclusion, may I congratulate Mr. Hutchins on having 
taken up with so much apparent manipulative skill and energy 
so interesting an investigation, and one in which the workers 
have been so few, and wish him every success? ROSSE. 

Birr Castle, Parsonstown, November 29. 

The Distances of the Stars. 

IT is quite a familiar illustration to represent the distances of 
the stars in terms of the !ig!tt-year, but I am not aware that it 
has been noticed that the same figures which express in years the 
time light occupies in reaching the earth from a star, will also 
express in miles the distance of the star upon a scale of the 
radius vector of the terrestrial orbit to the inch. The illustration 
appears to me useful, as it gives, perhaps, a more distinct idea of 
the isolation of the solar system in space than can be otherwise 
obtained, and does not introduce the question of time into the 
measurement of distance. Thus if the annual parallax of 61 
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