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OUR ASTRONOMICAL COLUMN. 
THE RADIAL VELOCITY OF THF ANDROMEDA NEBULA. 

Lowell (No. 58) contains an important com
munication by Mr. V. M. Slipher, which gives a first 
appi'Oximation to the radud velocity of the Andromeda 
nebula. Mr. Slipher used the 24-in. of the Lowell 
Observatory, with a camera of very short focus, a 
wide slit, and a very dense prism of 64°. The first 
of the series of spectrogra.ms was exposed for 6h. som., 
but no mention is made as regards the lengths of the 
exposures of the other plates. The observations re
corded are as follows :-

Iqi2 

September 17 
November rs-r6 
December 3-4 
December 29-30-31 

Mean velocity 

Velocity 

-284 km. 
-296 
-308 " 
-301 " 

-300 

Mention is made that tests for determining the 
degree of accuracy ot such observations have not been 
completed, but the mean value is stated to be within 
the accuracy of the observations. As the Andromeda 
nebula is typical of a very great number of nebulre it 
will be interesting to know whether other spirals have 
a movement of the same order, and thus exceed as a 
class the velocities of stars. The faintness of spiral 
nebulre renders the accumulation of data on this point 
a very slow process, but an attack on a few of the 
brighter ones would be of great importance and might 
indicate the general tendency of the velocity mag
nitude. 

PHOTOGRAPHIC MAGNITUDES OF COMPARISON STARS IN 
CERTAIN OF THE HAGEN FrELDs.-It was with the object 
of establishing the photographic magnitudes of stars 
which might be used as standards for comparison in 
the Hagen fields that Mr. C. H. Gingrich undertook 
the research which he describes in the October number 
of The Astrophysical Journal. The instruments avail
able at the Yerkes Observatory for the research were 
a 6-in. Zeiss ultra-violet camera and a z-ft. reflector; 
the former instrument was used for the bright stars, 
and the latter for faint stars, though in this case the 
exposures were considerably lengthened owing to the 
necessity of having to cut the aperture down to rft. 
Mr. Gingrich describes in some detail the programme 
of exposures and the methods of measurement and 
reduction. The results are summed up in ten tables, 
each including a field. 

THE lLuniONIC ANALYSER APPLIED TO THE SUN-SPOT 
CYCLE.-In a recent number of The Astrophysical 
Journal (October, vol. xxxviii., No. 3) Prof. A. A. 
Michelson gives the results of a determination of 
periodicities by the harmonic analyser with an appli
cation to the sun-spot cycle. The method employed 
is to obtain the values of the coefficients of a Fourier 
series by a mechanical integration by the harmonic 
analyser. The function to be treated is copie,l :;n 1be 
machine, which then draws a curve the ordinates of 
\\'hich at given distances along the axis of abscissas 
are proportional to the coefficients of the correspond
ing Fourier series. In the present paper he gives a 
few test illustrations of the performance of the 
machine, and refers to a similar treatment of the 
sun-spot curve, as furnished in the paper by Hisashi 
Kimura, entitled "On the Harmonic Analysis of Sun
spot Relative Numbers," printed in the Monthly 
Notices, R.A.S., May, 1913, p. 543· Prof. Michelson 
concludes his paper with the statements that it would 
seem that with the exception of the eleven-year period 
and possibly a very long period (of the order of roo 
years) the many periods found by previous investi-
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gators are illusory. He adds that it will probably be 
found that even the eleven-year period is, in fact, not 
constant, but is subject to secular change. 

R.Z. CAssrOPEih:.-A research by Herr K. Graff on 
this important short-period eclipsing binary system is 
published in No. 13, Mitteilungen der Hamburger 
Sternwarte. It is pointed out that this system is 
pre-eminently fitted for study with small instruments 
since it is circumpolar, occupies a well-marked 
position lying in the prolongation of the lim· 
e to r Cassiopeire, the range of magnitude is important 
(6·36 to 7·69 in the course of rather less than three 
hours), and it has a very short period, r·19525d. 

THE NANTUCKET 0BSERVATORY.-The new in. 
photographic telescope has been placed in position in 
the Memorial Observatory of the Nantucket Maria 
Mitchell Association. The observatory has, in addition, 
a 5-in. Alvan Clark visual telescope, a filar micrometer, 
and a micrometer for measuring stellar spectra. The 
Nantucket Maria Mitchell Association has awarded 
the fellowship of 2001. for the year beginning June rs, 
1914, to Margaret Harwood. In order that the ob
servatory may be provided for from June rs, 1915, 
to December 15, 1915, the association offers a second 
fellowship of rool. for the quadrennial year under 
conditions similar to those which have governed the 
2ool. fellowship. The committee reserves the right to 
withhold the second 1ool. fellowship in case the work 
presented to the examiners should not in their judg
ment be of sufficient merit to deserve the award. 

CONVERGENCE IN THE MAMMALIA. 
THE discussion on convergence in mammalia in 

Section D at the recent meeting of the British 
Association was, to some extent, a consideration of 
matters kindred to several dealt with by Dr. Gadow 
in his presidential address. In his prefatory remarks 
Dr. Gadow referred to the importance of perceiving 
convergent resemblances, and said it was of more 
value to understand how and why, for instance, even 
a small but essential Cetacean feature had been 
brought about than to refer it back to some "Ur
Cetacean," which would still remain a mystical con
ception. 

Prof. Dollo discussed a new case of convergence, 
namely Balrena and N eoba1rena. He pointed out that 
Neobalrena, a whale with long whalebone, and found 
in the southern hemisphere, had been considered 
hitherto either as a true right-whale or as intermediate 
between the right-whales and the fin-whales. He held 
that Neobal;:ena does not belong to the right-whales, 
and that all the characters which it possesses in common 
with them are adaptations. Nor is Neobalrena inter
mediate between the right-whales and the fin-whales, 
but belongs to the latter group, for all the features 
which it has in common with the fin-whales are 
hereditary characters. Rhachianectes is not a primi
tive fin-whale; it is very specialised and secondarily 
adapted to littoral life and to its mytilophagous habit. 
Its hyperphalangy bears witness to its former pelagic 
life, and its shortened whalebones to its former 
plankton-feeding habit. The Mystacoceti should be 
divided into (r) Balcenoidea, including a single family 
-the Balrenidre, with long whalebones, and (2) 
Bal;:enopteroidea, comprising three families-Balreno
pteridre, with short whalebones, Rhachianectidre, 
with regressive whalebones, and Neobalrenidre, with 
long whalebones. N eobalrena is an example of posi
tive convergence with Balrena by independent acquisi
tion of the longibarbous character, and, on the other 
hand, is an example of negative convergence with 
Rhachianectes by reason of the loss of the throat
grooves. 
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Prof. van Bemmelen cited cases of convergence and 
then proceeded to discuss the relationship between 
the hare and the rabbit. Having compared these, as 
well as the different subgenera of Lepus with each 
other, he felt obliged to assume that the adaptation 
of a free-living, hare-like duplicidentate to a fossorial 
mode of life had taken place several times in different 
parts of the world and in different geological epochs. 
All rabbit-like members of the family did not form 
one well-circumscribed group, as opposed to the hare
like members, but they represent a number of side
branches emerging on different levels from a stem 
which itself leads from primitive hares like the Suma
tran Nesolagus to the mos t highly developed species, 
Lepus europaeus. He pointed out that Ornithorhyn
chus and Echidna, especially the latter, are highly 
specialised forms, the more generalised ancestors of 
which have disappeared. The similarities between 
these two animals in many points are consequences of 
convergence a nd not of homology, e.g. the loss of 
teeth, the retrogression of the internal nares and corre
sponding elongation of the bony palate. This similar 
structure of palate has arisen in spite of the different 
diets of these animals. The factor in the case of 
Ornithorhynchus was the necessity of breathing while 
partially submerged (cf. the crocodiles and Cetacea), 
and in the case of E chidna, as in other ant-eaters, 
the necessity of preventin g the living prey from enter
ing the nasal passages. 

Dr. Versluys discussed the subject from the philo
sophical aspect. He pointed out that convergence is 
so common in mammals that we are inclined to look 
for some special cause. Why does adaptation nearly 
always follow the same lines, as if no other way were 
possible? I s it because the power of natural selec
tion is unlimited so that it can modify any original 
structure until in every case the one best adaptation 
is reached, or is the r everse true, i.e. is the possi
bility of m odification so limited that, though several 
adaptations might be equally effective, yet only one 
can be followed, pre-indicated either by a limited 
variability or by some hereditary t endency? Nowhere 
is this similarity of adaptive structure more striking 
than in the t eeth of mammals, and Osborn concluded 
tha t there must be operating here some law of pre
disposition- the influence of hereditary kinship. If 
such a law be accepted the great abundance of 
parallel adaptation might be referred to a tendency 
inherited from a common ancestor, and natural selec
tion could foster these tendencies only where they 
become useful. Sometimes, however, an astonishing 
convergence is found in distantly related ma mmals, 
e.g. the Eocene primate Notharctus exhibits a tooth
pattern closely resembling that of Eocene horses. If 
we a ssume some hereditary tendency in this case it 
must have been present in the very primitive mam
mals which were the common ancestors of both those 
forms , and from which also a large proportion of 
placental mammals must have sp,rung. It would 
further be necessary, however, to accept a primitive 
tendency to form severa l other tooth-patterns, which 
became useful a nd developed only a long time after
,vards. If we refuse to accept the presence of some 
hereditary tendency in the case of Notharctus, why 
should we accept it in other cases where the parallel 
modification of structure in more closely related 
animals would not constitute so difficult a task for 
natural selection? If we do not accept the hereditary 
tendency it is necessary to ascribe a very great modi
fying power to natural selection. 

Dr. Versluys pointed out in conclusion that the 
study of convergence brings us into contact with 
some of the most important problems of the doctrine 
of evolution (which it may assist in solving), the 
problem of the power of natura l selection and the 
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surviva l value of small variations, and the problem 
of the presence of hereditary tendencies in variation 
and adaptation. 

Dr. W. K. Gregory exhibited and commented upon 
several groups of specimens illustrating convergence. 
He pointed out that in many cases of convergence 
there is a likeness of material or a general homology 
to begin with, as in the evolution of the carnass ial 
teeth in the Hycenodontidce and Canidce, where, 
althoug-h the evolution had taken place in different 
teeth (the fourth upper premolar in the Canidce and 
the second upper molar in the Hycenodontidre), yet 

I
' the tissues involved were the same in the converging 

groups. Sometimes, however, convergence took place 
between structures. formed from quite different tissues, 

1 as in the dentition of Thylacoleo and the not dis-
1 similar shearing structures of Dinichthys-in the 
j former case true teeth, in the latte r sharpened edges 

I of bone . Dr. Gregory pointed out finally that great 
advances have been made in the detection of cases 
of convergence, e.g. among the extinct Patagonian 
Sparassodonts. J. H. A. 

ANTHROPOLOGY AT THE BRITISH 
ASSOCIATION. 

I IN a retrospect of the proceedings of Section H at 
Birmingham, first place must be g iven to the dis

cussion on the practical application of anthropological 
teaching in universities, which was opened by the 
president, Sir Richard T emple, who, speaking with 
the authority of a n old administrator as well as an 
anthropologist, pointed out the advantages which 
would follow did the future administrators of our sub
ject races receive some training in anthropology before 
taking up their duties . He suggested tha t the 
organisation of a school for this special purpose, well 
equipped with library and museum, might well be 
undertak en by one of the newer universities, such as 
Birming ham. Sir Richard, at the close of his re
marks, quoted extracts from letters r eceived from Sir 
R . Wingate, Sir F. Swettenham, Sir George Scott, 
Prof. Seligmann, and others, in which his proposals 
received strong support. In the discussion which 
followed, Sir Everard im Thurn, late High Commis
sioner in the P aci fic, Mr. W. Crooke, and Colonel 
Gurdon of Assam, endorsed the president's views as 
to the desirability of the proposal from the adminis
trative point of view, while Dr. H a ddon, of Cam
bridge, Dr. Marett, of Oxford, and Prof. P. Thomp
son, of Birming ham, made suggestions as to the 
general lines upon which such a school mig-ht be 
organised, and gave a brief account of the anthropo
logical instruction already given by their r espective 
universities. The discussion has aroused much in
terest, and it may be hoped that the committee which 
has been appointed to consider the question will make 
some practical proposal to which effect can be given 
by one of the existing schools or a school still to be 
established. 

Turning to the other proceedings of the section, it 
may be said that the general level of interest of the 
papers was high. The programme was exceedingly 
long, so much so that on two occasions it was neces
sary for the section to divide, the joint discussion 
with the Section of Educational Science on the educa
tional use of museums being attended by part of the 
section only, including the president a nd Dr. H addon, 
while the papers on physica l anthropology were pre
sented to a subsection over which Sir Edward 
Brabrook presided. The papers in physical anthro
pology, which were foll owed with close interest by 
a large audience, included a group of three papers 
of a somewhat speculative character on the evolution 
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