
© 1876 Nature Publishing Group

April 6, 1876] NATURE 449 

traces of chlorine can be discovered by dissolving at first a larger 
quantity of oxide of copper in a bead of microcosmic salt ; if, 
then, any substance containing chlorine be brought in contact 
with the bead on the point of the blue jet, the blue flame of the 
blow-pipe is coloured azure blue; the same colour is even exhi
bited when chloride of sodium and oxide of copper are heated 
in the bead; the yellow flame of the sodium is scarcely visible, 
and does not conceal the azure blue flame. 

In making the above experiment, I immediately suspected 
that the blue light imparted to the coal corresponds with the 
light of the microcosmic bead, the chlorine of the salt combines 
with the copper, which burns with the azure blue flame. 

To convince myself that the blue colour is not due to any 
other cause, I took a charcoal fire free of copper, and threw salt 
into it; the salt gave a slightly yellow flame of sodium, and not 
the minutest trace of a blue flame could be discovered, though 
large quantities of salt were used, but on throwing the slightest 
quantity of oxide of copper on to the charcoal, the azure blue 
colour occurred instantly. 

The following chlorldC§ HCl, KCl, NH,Cl, BaC12, CaCl2 
which I had at my disposal, exhibited more or less a blue colour 
when cast into a coal fire. T. N. Mi.iLLER 

Middleton St. George 

OUR ASTRONOMICAL COLUMN 

DOUBLE STARS.-Baron Dembowski communicates to 
the Astronomische Naclirichten, Nos. 2,076-2081, his 
later measures of double-stars, amongst which is a con
siderable number of well known binaries. The measures 
are given in a slightly modified form from that adopted 
in most of the Baron's previous important communi
cations, which commenced in vol. 62 of the above 
periodical. 

For the sake of facilitating a comparison with the best
determined orbits of revolving double-stars, we extract a 
few of the most recent GaUarate epochs or means of the 
year's measL1res ;-

Name of Star. Year. Position. Di~tance. Position Di~tancu 
(c - o). (c - o). 

Castor 1875 ·25 
0 u 0 ,, 

235 ·o3 5·54 + 0·94 + 0"39 
( Cancri 1875 ·14 130·94 0·74 + 0·88 - 0·05 

Urscie Maj. .. 1875 ·27 317·56 ro9 + 6·44 - 0·13 
-y Virginis ... . .. 1874·93 I 59·35 4·77 + 0·80 o·oo 

Bootis ... 1874·89 286·32 4·54 + l '12 + 1·02 
1J Coronze Bor .... 1875 ·41 66·69 0·86 - 3 ·13 - 0·13 
t Scorpii ... 1874·96 68·97 7·12 - 1·80 + 0·06 
( IIerculis 1875 ·52 149·09 I '41 - 1·20 - 0·09 
70 Ophiuchi 1875·52 83·72 3·48 + 3·II + 0·85 
o Cygni ... 1875·02 335·26 r6o - l •13 - 0·14 
::,; 3062 ... 1875"67 292·17 1·47 - 4·62 + 0·14 

THE EQUATOR OF MARS.-Sir w. Herschel's deter
mination of the position of the plane of the equator of 
this planet, from observations made in the autumn of 
1783, was communicated to the Royal Society in Decem
ber of the same year. He found for the inclination of the 
axis to the orbit, 61° 18', and therefore for the obliquity on 
the globe of Mars, 28° 42'; the inclination of the axis to the 
ecliptic, 59° 42', the north pole being directed in 1783 to 
longitude 347° 47'. From these figures we deduce for the 
ascending node of the equator of Mars upon that of the 
earth (N) 48° 9', and its inclination thereto (1) 41° 27'. 

Olbers, from the observations of Schroeter and Hard
ing, on the south polar spot upon Mars in October and 
November, I 798, found for the longitude of this pole 
172° 54'7, and the latitude 60° 33'·2, and hence we have 
for the ascending node of the equator on the orbit, 
84° 54', and for the obliquity on Mars, 27° 57'; the ascend
ing node of the equator of Mars upon the terrestrial 
equator 50° 29', and the inclination 39° 14'. 

But the determination which has been generally relied 
upon as the best yet available is that made by Dr. Oude
manns, now director of the Observatory at Batavia, from 
measures by Bessel with the Konigsberg heliometer, 
1833-37. For about 1834·0 he found the longitude of 
the north pole of Mars 349° 1', and its latitude 61° 9'. 
The node of the orbit of the planet in the ecliptic being 
at this time in 48° 16', and the inclination 1° 51', we have 
for the ascending ·node of the equator of Mars on his 
orbit, 80° 5o', and for the obliquity of the Martial ecliptic, 
27° 16', and therefore for the ascending node of the equator 
of Mars upon the terrestrial equator, 47° 34', and its in
clination, 39° 56'. Assuming these figures to apply to 
1834·0, we get for 1877-

N = 47° 55' I = 39° 46'. 
A SOUTHERN COMET (?).-The Wanganzti HeralJ 

(N.Z.), of January 20, says :--"What appeared to be a 
small comet was visible in the south, in the constellation o'. 
Argo Navis, for about two hours last night, the rising 
moon rendering it invisible. It was very small, and 
appeared to be rapidly moving to;vards the east." The 
summary number of the Melbourne Ar[;US of January zS 
has no reference to the visibility of a comet, and the 
above notice at present requires confirmation. 

PROF. FLOWER'S HUNTERIAN LECTURES 
ON THE RELATION OF EXTINCT TO EXIST
ING MAM_llfALIA 1 

VI. 
The orbits with which the above comparisons have been THE order Cetacea is one of peculiar interest, having 
made are by the following calculators ; the periods of many specialities of structure, and being sharply 
revolution are added. defined from all other groups, with no outlying or doubt. 

Castor . . . Th. l . 6 8 fol forms at present known. Being purely aquatic ani-
( Cancri O. ··· 9i2 :l years. mals, and all of considerable size, their remains are more 

Ursce Majoris Hind ... 50.68 readily preserved than those of some other orders. None, 

7 
Virginis . . . Thiele . . . 135 .01 however, have been met with in the well-explored deposits 

t Bootis Hind ... l68·9 of the cretaceous seas, or indeed in any European strata 
'l Coronre Bar. Wijkander 41 ·58 (with the doubtful exception of the cervical vertebra:: of 

Scorpii Thiele ... 49·05 Pala:ocetus from Ely), earlier than the Miocene. Abun-
( Herculis . . . Duner . . . 34 ·22 dant remains are, however, found in various Miocene and 
70 Ophiuchi Schur . . . 94 ·37 Pliocene marine beds, notably at Antwerp, in many parts of 
o Cygni Behrmann 415·1 France, Germany, especially the Vienna basin, Italy, and 
::,; 3062... Schur ··· IIZ ·64 South Russia. They are also found, though in a less 

Comparisons are omitted in the cases of several binaries, perfect condition, in the crags of the east of England. 
the orbits of which have been worked up to about present In the Eocene deposits of the eastern states of America, 
time, principally by Dr. Doberck, of Markree Observatory. the strange and gigantic Zeuglodons occupy the place of 
Mr. w. Plummer's orbit of {: Cancri gives the angle 15° , the ordinary_Cetacea, which occur in the Miocene and 
greater than the measures, the distance nearly agreeing. i later ages. 
The orbit of t U rsre Majoris by Dr. Ball, of Dunsink l Among the existing members. of the order there are 
Observatory, Dublin, is not available as printed in the , two very distinct types, the toothed whales or Odontocetes, 
"Monthly Notices" of the Royal Astronomical Society ! •Ab<tractof acouraeoflectur,• dclivcrc<! ~t the Royal_Collc_gc of S1;1'"-

. · · · · d ·d th · 1 ' I ~eons "On the Relation of Extinct !O ~xistlng ~ammaha, with Speoal 
the excentnc1_ty bemg om1tte , an . e same e ernent h:15 Reference to the Derivati-re Hypothesis," m c~nclus1on of thecouriC of zJ73. 
escaped also m Dr. Doberck's orbit of er Corona:: Borealis. (Sec Reporto in NAT'1J<K for that year.) Cgntmued from p. 4,0. __ 



© 1876 Nature Publishing Group

450 NATURE [ April 6, r 876 
- -------------------------: 
and the baleen whales or Mysticetes, and none of the 
known extinct forms present true transitional or interme
diate characters ; but it must be remembered that even 
such remains as have been alre:1dy collected have not 
yet been thoroughly worked <;JU~. The Mysticetes appear, 
at first sight, the _most spec1ahscd and aberrant, m the 
absence of teetl1, m the presence of whalebone or baleen, 
in the form and size of the mouth ; but as we see in other 
groups, dental characters and all such as_ relate to _the 
prehension of food generally, arc essentially adaptive, 
and consequently plastic or prone to variation, and hence 
cannot well be relied upon as tests of affinity. In 
another character, also adaptive, the laxity of the con
nection of the ribs with the vertebral column and with 
the sternum, and the reduction of that bone in size, 
allowing great freedom of expansion of the thoracic 
cavity, for prolonged immersion beneath the water, the 
Mysticetes have passed beyond the Odontocetes in spe
cialisation. On the other hand, the great symmetry 
of the skull, the more anterior position of the narcs, 
and their double external orifice, the form of the nasal 
bones, the presence of a distinctly developed olfactory 
organ, the mode of attachment of the periotic bone to the 
cranium, the presence of a c::ecum, and the regular 
arrangement of the alimentary canal, the more normal 
characters of the manus and the better development of 
the muscles attached to it, and the presence (in many 
species at least) of parts representing a hind limb, all show 
less deviation from the general mammalian type than is 
presented by the Odon~cetes. Taking all their struc
tural characters into consideration, as well as what we 
know of their past history, it does not appear that we can 
consider eitber type to have been derived from the other, 
at all events in the form in which we see it now, but must 
rather view them as parallel groups. 

Among the Mysticetes, in the especially distinguishing 
characters of the division, the Balamoptera: are less 
specialised than the Bahena:, which in the greater size of 
the head, the length and compression of the rostrnm, ',1,: 
development of the baleen, and the shortness of tln~ cer
vical region, are exaggerated types of the former, and yet 
they retain more fully some primitive characters, as the 
better development of the hind limb, the pentadactylous 
manus, and the absence of a dorsal fin. Both forms are 
found distinct in a fossil state as far back as the early 
Pliocene, but generally represented by smaller species 
than those now existing. The Mysticetes of the Miocene 
seas were, as far as we know at present, only Bal{l'11ojJttra:, 
some of which ( Cetotherium, Brandt) were, in the elongated 
flattened form of the nasal bones, the greater distance 
between the occipital and frontal bones at the top of the 
head, and the greater length of the cervical vertebr& 
more generalised than those now existing. In the form 
of the mandible they are considered by Van Beneden to 
present more approximation to the Cetodonts. 

Among the toothed whales, the earliest known form, 
the Zeuglodo11, was far the most aberrant, approach
ing in the structure of its skull and teeth to a more gene
ralised but very low carnivorous type. In smallness of 
cerebral cavity, compared to the mouth and other parts 
of the skull, it is as far below all other known cetaceans, 
as the singular Arctocyon prima:vus is below all carni
vores. One could quite imagine that the skull of a very 
degraded seal would present many features in common 
with Zeuglodon, and this is the only near link we seem to 
possess between the Cetacea and the rest of the animal 
world. All the resemblances which some naturalists have 
seen between the skull of Zeuglodon and the Sirenia are 
purely superficial and imaginary, The forward position of 
the narial aperture and the length and flatness of the 
nasal bones which this animal possesses in common with 
(though to a greater extent the Mysticetes, we may 
suppose to be common pnm1t1ve cetacean characters 
though completely lost in. all other known Odontocetes'. 

Even the Squalodons, which in dental characters so much 
resemble the Zeuglodons as to have been placed in the 
same genus by some zoologists, agree in their essential 
cranial characters with the ordinary dolphins. They are, 
in fact, dolphins with dnubk-rooted molar teeth, peculi:11:· 
to the Miocene formations of Europe and Americ:1.. 
Among existing dolphins, P!atanista has been considered 
to conform most to the general type of mammalian struc
ture. It is therefore interesting to find a similar form 
( Cltampsodelpllis) well represented among the earliest 
fossil remains of Cetaceans in Europe, and others abun
dant in North America. Apart from these the greater 
number of toothed whales range themselves under the 
two principal heads of Zipltioz'ds or Pltyset,roids, and 
DeljJl1i1toids. The former are an ancient group, of which 
the remains are exceedingly numerous in the Antwerp 
and Norwich crags, and of which the existing sperm 
whale is a highly modified and specialised term. Among 
the latter, Delpltinus and its various modifications may be 
regarded as the dominating type of Cetaceans at the pre
sent day, abundant in slightly differentiated species, and 
abundant in individuals. They are in this respect to the 
rest of the order, much as the hollow-horned ruminants 
are to the Ungulates. 

It seems in vain at present to speculate upon the origin 
of the Cetacea. They present no marks of closer affinity 
to the lower classes of Vertebrate, than do the rest of 
their own class. Indeed, in all that characteristically 
distinguishes a Mammal from the oviparous Vertebrates, 
especially in the nervous and reproductive systems, they 
are far above many other groups of the class. There is 
no existing order of land mammals to which they can be 
said to be decidedly and unquestionably allied. Their 
agreement with the Sirenia is mainly in modifications of 
structure adapted for a somewhat similar mode of exist
ence, while in many essentials the difference between 
them is as wide as that between any other two orders. 
Taking into consideration many of their habits, and their 
food, and bearing Zm.£?lodon in ::nind, a relationship to 
the Carnivor.:t through the seals seems indicated; but if 
the mode of development has the weight many modem 
zoologists are disposed to assign to it, their affinities 
would be rather with the Ungulates, an order from which, 
on other grounds, they are far removed. 

(To be continued.) 

ON REPULSION RESULTING FROM RAD./. 

AT.ION.-PART IV. 1 

J N this paper the author describes experiments on the 
repulsion produced by the different rays of the solar 

spectrum. The apparatus employed is a horizontal beam 
susi:iended by a glass fibre! and having square pieces 
of pith at each end coated with lampblack. The whole is 
fi~ted up_ and hermetically sealed in glass, and connected 
with an improved mercury-pump. In front of tbe square 
of pith at one end a quartz window is cemented to the 
al)paratus ; and th_e movements of the beam, when radi
at10n falls on the pith, are observed by a reflected ray of 
~ight on a millii:1etre-scale. The apparatus was fitted up 
111 a _room specially devoted to it1 ~d was protected on 
all sides, except where the rays ot light had to pass, with 
cotton-wool and large bottles of water. A heliostat 
reflected in a constant direction a beam of sunlicrht 
w~ich was received on an appropriate arrangement of 
sht, lenses, and prisms for projecting a pure spectrum. 
Results were obtained in the months of July August and 
September ; and they are given in the pap;r graphically 
as. a_ curve,. the maximum being in the ultra-red, and the 
m1mmum m the ultra-violet. Taking the maximum at 

1: Ab~tract of 3. ?aper read befor the Royal Society, Feb. ro, 1876, by 
William Creoke,, F.R.S., &c ..... · 
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