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THE 7apan Gazette learns · that as an encouragement to the 

producers of tea, silk, and cocoons, it has been resolved by the 

Government to hold au exhibition of these articles in the 

Machigwai-sho at Yokohama. Foreigners and native dealers 

are not to be allowed to exhibit, as the scheme is devised entirely 

for the benefit of producers and manufacturers. 

GoLD·llEARING quartz has lately been discovered at Sarugoye 

in the Yamato district of Japan. 

THE Golos reports the discovery in the district of Perejaslavl, 

Pultowa Government, of 370 flint arrow-heads, a number of 

bones of men and animals, fragments of earthenware, and bronze 

objects. 

THE Annual Report of the Goole Scientific Society for 1878-9 

records satisfactory progress, As the result of a rule admitting 

ladies, twenty-one have joined the society, 

THE Hull Literary and Philosophical Society, to judge from 

the Report for 1878-9, seems to be doing a great variety of good 

work in their district by means of lectures, papers, classes, &c. 

The Society is in a flourishing condition as to members and 

funds, and has added, during the session, a Microscopical and a 

Geological Section. · 

THE additions to the Zoological Society's Gardens during the 

past week include two Red and Yellow Macaws (Ara chloroptera), 

a Red and Blue Macaw (Am macao), a Blue and Yellow Macaw 

(Ara ararauna) from South America, a Common Trumpeter 

(Psophia ci·epitans) from Demerara, presented by Mr. Chas. 

Fricker; two Golden Eagles (Aquila chrysaftos) from Scotland, 

presented by Mrs. A. H. Browne; a Geoffroy's Marmoset 

(lvfidas geoffroii) from Panama, purchased; a Stanley Crane 

(Tetraptnyx paradisea) from South Africa, received in ex

change; a Bay. Autelope (Cephalophus dorsalis) from '.Vest 

Africa, C eposited; a Peacock Pheasant (Polypleclron chinquis),. 

two Black:cr·ested Cardinals ·· ( Gubematrix cn·statella), two 

Geoffroy's Doves (Peristera geoffroii ), bred in the Gardens. 

THE EOZOON CANADENSE 

WE have received the following communications on this 
subject:-

I shall be glad to be allowed to ask yonr readers to suspend 
their judgment in the matter of Eozo·on, until the appearance of 
the full and complete memoir, based (I venture to say) upon 
investigations far more comprehensive than those of Prof. 
Moebius-upon which I am now engaged, in conjunction with 
my friend Prof. Dawson. But as the prouuction of this memoir 
will necessarily be a work of considerable time, on account of 
the elaborate illustrations it wi!I require, I would now offer the 
following brief remarks on that part of Prof. Moebius's discus
sion which relates to the so-called "canal-system." 

Among the numerous beautiful figures which Prof. Moebius 
has given of .rections of the "canal-system," there is not one 
which 1·epresents what I described and figured, when I last wrote 
on the subject (Ann. of Nat. Hist., June, 1874, plate xix.), as 
"what appears to be the typical mode of its distribution." 
Nor is this brought out in any of the small number of figures 
which Prof. Moebius gives of the internal casts obtained 
by decalcification. Now to any one w_ho will picture to himself 
how imperfect would be any concept10n he could form of the 
ramification of a tree, by taking a number of sections of its 
stem and system of branches through different planes, it must be 
obvious that "internal casts," in relief, when well preserved, will 
give a representation of the canal-system; which must be much 
truer than any conception can be that is based on a comparison 
of sections only; and that, in fact, it is only when the sections 
are interpreted by such solid models, that the real forms and 
relations of these "canal-systems " can be made out. 

Having been kindly furnished by P~of. Da"'.s~n some months 
ago, with a large amount of new material, cons1stmg of numerous 
specimens of Eozbim, obtained from different localities and in 
different states of mineralisation, I am now able to assert 'with 

confidence that the pecu\iar distribution described and figured by 
me from the actual specimens (one of which has been in Prof. 
Moebius': i;w~ possession) ,~ve years ago,1 is the regular mul 
c,fora;terzstu canal-system ef Eozbim. For my cabinet now 
cont":ms hund~eds of example~ of it, both in transparent sections 
and ~n the ~o11d ,~odels .o.bta1?,ed b:l'. decalcification ; and these 
last, m partially dolom1hsed specimens of Eozbim show the 
following singular peculiarities, which do not seem to have fallen 
under Prof. Moebius's observation. When a band of dolomite 
runs through the calcite layers, (I) the" canal systems" in its 
neighbourhood are very commonly filled with dolomite instead 
of with serpentine; (2) in one and the same canal-syst:m, some 
of the branches are often filled with dolomite, and others with 
serpentine; while (3) individual branches are often partly 
filled with one mineral and partly with the other. 

How these facts can be explained, except by the pre-existence ot 
a system of cana!J in the calcareous layers into which these minerals 
have penetrated, I must confess myself unable to conceive; and 
that they thus affor9- demonstrative evidence of a structure which 
cannot be_ otherwise than· orga11ic is not merely my own opinion, 
but that of such accomplished petrologists as Prof. Geikie, who 
has been for some years engaged in the microscopic study of the 
metamorphic rocks of Scotland, and Prof. Bonney, who has 
been similarly studying the Cornish serpentines. 

Whether, when taken in connection with the general structure 
of the organism, these "canal-systems" indicate its Fo,·amini
feral affinities is, of course, an altogether different matter. To 
Prof. Moebius the difference seems greater than the resemblance ; 
but it is noteworthy that his comparisons are limited to types 
examined by himself, and do not extend to Calcarina, in whose 
"canal-system" DI'. Dawson and I recognise the nearest ap
proach to that of Eozoon. To myself, as to the late Prnf. Max 
Schultze, 2 the .. resemblance seems greater than the difference. 
And as the several ''canal-systems" of Nwnmu!ina, Pol;,sto· 
me/la, Ca!carina, Tinoporus, and Cycloc!ypeus (all originally 
worked out by myself) dijfer fi-oin each other in plan, I cannot 
regard it as a valid argument against the foraminiferal affinities 
of Eozbim that its canal-system has a plan of its own. Surely 
Prof. Moebius woald not dq1y the foraminiferal characters to 
any new recent type that the Chal!engcr or any other collection 
may yield, if it ·shoutd show a plan of canal-system different 
from any yet known, and approximating to that of Eozoon. 

That in its general plan of growth (to which the distribution of 
the canal-system is intimately related) Eozoon differs from all 
recent Formninifera at present !mown cannot be regarded as a 
proof of its non-foramii1iferal character by any wl10 have fully 
studied the very wide range of forms which that group compre
hends, including the numerous indefinite '' arenaceous " types, 
whose import is only now beginning to be understood by those 
who have the best opportunities of studying them. 

I would suggest this further consideration : If we are to rele· 
gate to the mineral kingdom every supposed fossil that does not 
conform to any known existing type, we must expunge not only 
Eozilim, but Stromatopora-to say nothing of many other fossils 
whose place no one has yet been able to assign with c~rtainty. 
Now, is Prof. Moebius prepared to say that Stromalopora is a 
"pseudomorph," because one zoologist thinks it a coral, another 
a sponge, imd another a foraminifer? On his methocl of "differ· 
ences " it is clearly neither one of these; and must, as he says 
of Eozoon, be either shut out of the animal kingdom altogether, 
or be made to constitute a sub-kingdom in itself. To myself it 
appears more philosophical to suppose that such "archaic" 
types combined in themselves characters which were after
wards specialised as those of distinct groups. And following 
this clue, I find in the chambered structure of Eozoim, and in its 
general relations to the canal-system traversing its calcareous 
layers, points of essential conformity to the group of Foraminifei-a, 
which seem to me far to outweigh the differences of detail by 
which Prof. Moebius ha, been led to the opposite conclusion. 

I limit myself to this special point, because an excelJent 
general criticism of Prof. Moebius's memoir, from the pen of Dr. 
Dawson, has already appeared in the Amen·can 7ournal oJ 
Scimce; and· I hope that as you have given rn much prominence 
to the views put forth by Prof. Moebius, you will do Dr. Dawson 

1 I think it rather hard that an early diagram of mine should be dted, 
and made the subject or adverse criticism, while those more recent rej)t"esen

tations ef acbial .rtructt1-re.s are ignored. 
• I have been informed on good authority that Prof, Max Schultze_ left 

behind him for publication an elaborate and beautifully illustrated memoir on 
EozOon, arguino- far its foraminiferal character on account of the resemblance 
of its " canal-;'ystcm O to that of existing types. 



© 1879 Nature Publishing Group

July 31, 1879] NATURE 

and myself the justice of placing before your readers his state
menl of objections to them, in which I fully concur. 

Hereafter I think I shall be able to show that the "cumu
lative argument in favour of the organic character of EoziJon is 
as strong as that of the human origin of the "flint implements." 
Any one of the fractures that has given to these their characteristic 
forms, might have been accidental; and yet it is impossible to 
conceive that any number of such flints can have been so shaped 
"by accident." WILLIAM B. CARPENTER 

L01:don, July 2S 

The following is the C,)::.:munication from Principal Dawson 
referred to by Dr. Carpenter :-

R ozoon canpdense has, since the first announcement of its dis
covery by Logan in 1859, attracted much attention, and has been 
very thoroughly investigated and discussed, and at present its 
organic character is generaily admitted. Still its claims are ever 
and anon disputed, and as fast as one opponent is disposed of 
another appears. This is in great part due to the fact that so 
few scientific men are in a position fully to appreciate the 
evidence respecting it. Geologists and mineralogists look upon 
it with suspicion, partly on account of the great age and crystal
line structure of the rocks in which it occurs, partly because it 
is associated with the protean and dispttted mineral serpentine, 
which some regard as eruptive, some as metamorphic, some as 
pseudomorphic, while few have had enough experience to enable 
them to understand the difference between those serpentines 
which occur i'n limestones, and in such relations as to prove 
their contemporaneous deposition, and those which may have 
resulted from the hydration of olivine or similar changes. Only 
a fe11' also have iearned that E oziion is only sometimes associated 
with serpentine, but that it occurs also mineralised with loganite, 
pyroxene, dolomite, or even earthy limestone, though the serpen
tinous specimens have attracted the most attention, owing to 
their beauty and abundance in certain localities. The biologists 
on the other hand, even those who are somewhat familiar with 
foraminiferal organisms, are little acquainted with the appearance 
of th ese when mineralised with silicates, traversed with minute 
mineral veins, faulted, crushed, and partly «defaced, as is the 
case with most specimens of Eozoon.. Nor are they willing to 
admit the possibility that these ancient organisms- inay have pre
sented a rn uch more generalised and less definite structure than 
their modern successors. Worse, perhaps, than all these, is the 
circumstance that dealers and injudicious amateurs have inter
vened, and have circulated specimens of Eozoon, in which the 
strncture is too imperfectly preserved to :i.dmit of its recognition, 
or evell mere fragments of serpentinous limestone, without any 
structure whatever. I have seen in the··collections of dealers, 
and even in public museums, specimens labelled "Eozo·o,, ca11a
dense" which have as little claim to that designation as a chip of 
limestone has to be called a coral or a crinoid. 

The memoir of Prof. Moebius affords illustrations of some 
of these difficulties in the study of Eozoon. Prof. Moebius is 
a zoologist, a good microscopist, fairly acquainted w_ith modern 
forarninifera, and a conscientious observer; but he has had no 
means of knowing the geolc,gical relations and mode of ?ccur
rence of Eozoon, and he has had access merely to a limited 
number of specimens mineralised with serpentine. These he 
has elaborately studied, and has made careful drawings of 
porlions of their structures, and has described these with some 
degree of accuracy ; and his memoir has been profusely illus
trated with figures on a large scale. This, and the fact of the 
memoir appearing where it does, convey the impression of an 
exhaustive study of the subject, and since the conclusion is 
adverse to the· organic character of Eozbon, this paper may be 
expected, in the opinion of many not fully acquainted with 
the evidence, to be regarded as a fin.al decision against its ani~al 
nature. Yet, however commendable the researches of Moebrns 
may be, when vievied as the studies of a naturalist desirons of 
satisfying himself on the evidence of the material he may have 
at command, they furnish only another illustration of partial 
and imperfect investigation, quite unreliable as a verdict on the 
questions in hand. The follo;ving considerations will serve to 
indicate the_ weak points of the memoir:-

I. A number of errors . and omissions arise from want of 
study of the fossil in situ, and from want of acqua.inta.nce with 
its various states of preservation. Trivial errors of this kind 
are his referring to my phot9gr11ph in Plate III. of the (( Dawn 
of Life," as if 'it were natural. size, aQd his stating .that th'c 
larger specimens have fifty Iaminre, whereas they 9fteil ha'Ve 

more than a hundred. More important is his failing to appre
ciate aright the occurrence of E ozo'on in certain layers of reQU
larly bedded limestones, the rounded or club-shaped forms" of 
the more perfect specimens, the manner in which the layers be
come conflnent at the edges of the forms, as described by -Sir 
W. E. Logan and myself, or the amount of crushing and frac
ture which most of the specimens exhibit. Thus he fails to 
convey any adequate idea of tl1e Stromatoporoid forms and moc,e 
of occurrence of the organism, or'indeed of its general character 
and probable mode of growth. Further, he treats it from the 
first as a mere laminated aggregate of calcite and serpentine, 
without reference to its occurrence in any other state, and aLo 
without reference to the fraginental limestones in part m_ade up 
of its remains. He objects sh·ongly to the want of defilliten.e;;s 
of form and distr,bution in the chambers and connecting pas
sages, withont making nllowance for defects of preservation, er 
mentioning the similar want of defined form in some Stromato
por<l'. He admits, however, that the modern Carpent,ria and 
.its allies are in some respects equally indefinite. He further 
objects to the impossibility of detecting regular p;·iet:ary cham
bers like those in modern foraminifera, but seems not to be 
aware that, as I have recently shown, some Stromatopora: 
originate in a vesicular, irregular mass of cells, and that in 
Loftusia, both the eocene L. Persirn and the · carboniferous 
L. Columbiana, the primary chamber is represented by a merely 
cancellated nuclens.1 

z. With reference to the findy tubnlated proper w.ill of. 
Eozbon, he has fallen into an error scarcely excusable in an 
observer of his experience, except on the plea of insufficient 
access to specimens. He confounds the proper wall with the 
chryso tile veins traversing many of the specimens, and ob
viously more recent than the bodies · whose fis sures they fill. 
That he does so is apparent from his stating that the proper 
wall structure sometimes crosses the bands of serpentine and 
calcite, and also that it presents a series of parallel four-sided 
prisms, whereas, when at all perfectly preserved, it shows a 
series of cylindrical threads penetrating a calcite wall. That 
some of his specimens have contained the proper wall fairly 
preserved is obvious from his own figures, in which it is possible 
to recognise both this structure and chrysotile veins, though 

··confounded by him under the same designation. He objects, 
somewhat naively, that many of the chambers fail to exhibit 
this nummuline wall, and that it sometimes presents a ragged 
appearance or is altogether opaque. In point of fact it can 
appear distinctly, either in decalcified specimens or in slice$, 
only when the minute tnbes are filled with some substance 
optically distinguishable from calcite, or not acted on by dilute 
acid. When the proper wall is merely calcareous (and I have 
specimens showing that it is often in this state, and without 
any serpentine in its pores), its structure is ordinarily invisible 
and it is the same when the calcareous skeleton has from an; 
cause lost its transparency or has been replaced by some 
other mineral substance. Even in thickish slices, the tubes 
though filled with serpentine, may be so piled on one anothe;· 
as to be indistinct. All . this may be seen in tertiary Nummu
lites.. When wholly c_alcareous th~i'.· tubulat!on is often qnite 
111v1s1ble, and when imperfectly lllJected with glauconite or 
other silicates, t?,ey o~ten present a very irregular appearance. 
If Prof. Moebms will study the Nummulites injected with 
glauconite from Kempten,2 Bavaria, in addition to the casts 
of Polystomdla_from the Ai:gean, to which he refers, he will be 
better able to appreciate these points. It may be worth re
peating here that, in examining the original specimens of 
Eozoon, I did not recognise the proper wall. I did not doubt 
that it must have. existe~ in some form, since I could easily 
detect the '?8.nals m the 'supplemental skeleton ; but I did not 
wonder at its non-appearance, lmowin"' the chances aaainst its 
preservation in a recognisable form. Its discovery w:S due to 
the subsequent investigations of Dr. Carpenter. a 

3. To. th~ canal _system, Prof. Moebius does more justice 
and admits its great resemblance to the forms of this structure 
in modern: Foraminifera. This indeed appears from his ow~ 
figures, which well show how wonderfully this structure has 

'See 'J~1tr1talof London Geo!. Soc., January, 1878. . . 
fo:sfJtm m1~bted to Mr. Otto Hahn for,speci~ens of these most mterestmg 

3 It may deserve mention here that the carboniferous F11sulina very rarely 
shows it tubulated wall, and that Dr. Carpenter had_~,rp.aintaii;ied_i~ Nummulin~ 
.affi~itjes before he obtained specime_n~ :showing this p.i.rti~µlar .struct~r_e. 
Structures so delicate as these .are indeed only preserved exceptionally m 
(~ssil speci~1~~s. 
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been preserved, and how nearly it_ resembles the similar 
parts of modern Foraminifera. He thmks, however, that.these 
round and regularly branchin~ f?1-ms are rather except10nal, 
which is a mistake; though 1t 1s true that the sect10ns of 
the larger canals are often somewhat flattened, and that _they 
become . flat where they branch. They are also some(1mes 
altered by the vicinity of veinlets o~ fractur_es, or_ ?Y mmute 
mineral segregations in the smToundrng calc,te, accidents to 
which all similar structures in fossils are liable. Another 
objection, not original with him, is derived from th~ir ~nequal 
dimensions. It is true that they are very u_nequal Ill size, but 
there is some definiteness about this. They are larger in the 
thicker and earlier formed layers, smaller or even wanting in 
the thinner and more superficial. In some slices the thicker 
trunks only are preserved, the slender branches having been 
filled with dolomite or calcite. 1t is difficult, also, to obtain, 
in any slice or any surface, the whole of a group of canals,1 
Further as I have shown, the thick canals sometimes give off 
groups ~f very minute tubes from their sides, so that the coarser 
and finer canals appear intermixed, These appearances are by 
110 means at variance with what we know in other organic 
structures. Another objection is taken to the direction of the 
canals as not being transverse to the laminre but oblique. 
This, i10wever, may 1:/e dismissed, since Moebius ~as of course 
to admit that it is not unusu.al in modem Forammifera. It may 
be added that some of the appearances which puzzled Moebius, 
and which are represented in his figures, evidently arise from 
fractnres displacing parts of groups of canals, and from the 
apparently sudden truncation of t~ese at points where the 
serpentine filling gives p_lace to calcite. It would also have 
been well if he had studied the canal systems of those Stroma
toponc which have a secondary or supplemental skeleton, as 
C/l:nostroma and Caunopora. 

4. A fatal defect in the mode of treatment pursued by 
Moebius is that he rectards each of the structures ~eparately, 
and does not sufficiently consider their cumulative force when 
taken tocrether. In this aspect, the ease of Eozifon may be pre
sented thus: (r) It occurs in certain lay~r~ of widely dis
tributed limestones, evidently of aqueous ongm, and on o!her 
grounds presumably organic. (2) Its gener~l form, lamma
tion and chambers resemble those of the s1lunan Sti-omatopora 
and'its allies, and ~f such modern sessile foraminifer:3: as Carpen· 
teria and Polytrema. (3) It shows under the m1croscol?e a 
tubulated proper wall similar to that of the _Nummu)1tes, 
thouah of even finer texture. (4) It shows also 111 the tlucker 
Jaye;; a secondary or supplemental skelet~n with canals .. (5) 
These forms appear more or less perfectly m specimens rruner
alised with very different substances. (6) The structures of 
Eozdon are of such generalised character as might b~ expe~ted 
in a very early Protozoan. (7) It. h~s been found m_ various 
parts of the world under very. similar_ forms, and m beds 
approximately of the same geological horizon, {8) It :may be 
added, though perhaps not as an argument! ~hat the ~,scovery 
of Eozdon affords a rational mode of explarnmg the immense 
development of limestones in the Laur~ntian age ; and on the 
other hand that the various attempts which have been made to 
account for the structures of Eoziion on_ other hypothese~ than 
that of organic origin have not been satisfactory to chemists or 
mineralogists, as Dr. Hunt has very well sho~vn. . 

Prof. Moebins, in summing up the ev1de_nce! hints that 
Dr. Carpenter and myself have leaned. to a sub1ect:ve t1;eat~ent 
of Eozdon representing its structure m a somewhat 1deahsed 
manner. In answer to this it is n~cessary only to say t_hat we 
have given photographs, nature-pru1ts, and camera-tracmgs <:f 
specimens actually in our possession. We have not thought !t 
ilesirable to fo,ure the most imperfect or badly preserved spect· 
mens, though" we have taken pains to explain the nature ~nd 
causes of such defects. Of course, when attempts at restorat_1011 
have been made, these must be. taken as to some extent conJec
tural; but so far as these hav~ ~een attempt7d they have_ ~on
sisted merely in the effort to ehmmate the ac~iden_tal. cond!t1_ons 
of fossilised bodies, and to present the orgamsm 111 its ~ngmal 
perfection. Such. restorations are not to be taken as ev1den~e, 
but only as illustrations to enable the facts to be_ more easdy 
understood. It is to be observed, however, that Ill the study 
of such fossils as Eoziion, the obseryer must expect that only_ a 
small proportion of his specimens will show !he structures w1t_h 
any approach to perfection, and that comparison of n:1any speci
mens prepared in different ways may be necessary m order to 

1 I have succeeded best in this by etching the surface of broken specimens, 

understand any particular feature. A single fignre or a short 
descrI ption may thus represent the results of days spent in the 
field m collectmg, of careful examination and selection of the 
specimens, of the cutting <'f me.ny slices in different directions, 
~nd ~f ":'uch study of these wit~ different powers and modes of 
1Ilummat10n. My own collection contains hundreds of pre
parations of'Eozifon, each of whic~ represents perhaps hours 
of labour and study, and each of which throws some light more 
or less important on some feature of structure. The results of 
labour_of _this kind are unfo:tu~ately ve!y liable to be regarded 
as sub3echve rather than objective by those who arrive at con
clusions in easier ways. 

Taken with the above cautions and explanations, the memoir 
of Prof. Moebius may be regarded as an interesting and useful 
illustration of the structures of Eozbon, though from a point of 
view somewhat too limited to be wholly satisfactory. 

THE COLOURS OF DOUBLE STARS 
J Na recent number of the Bulletin de l'AcademierOJ'ale de Bel-

gique, M. Niesteu, of the Brnssels Observatory, has pub
lished some interesting details relating to the colours of double 
stars, to which subject he has given special attention for a consi
derable time past. When comparing the periodicity of sofas 
spots with the longitudes of planets in the ecliptic, Messrs. De 
la Rue, Balfour Stewart, and Loewy had fonnd that a distinct 
connection exists between solar activity and the relative positions 
of the different members of our planetary system. A long time 
ago the attention of astronomers had already been drawn to the 
fact that \Volf's sun-spot period of eleven years coincides with 
the period of Jupiter's revolution r0und the sun. Later on Prof, 
Balfour Stewart pointed out that the coincidence of the perihelia 
of Jupiter and Saturn, which occurs about every fifty-nine years, 
corresponds to another one of ·wolf's spot-periods. 

If, therefore, the relative positions of the planets with regard 
to the sun have some influence upon the activity of that luminary, 
the question is justifiable whether on the other hand the influence 
of the sun upon the planets might not be apparent through some 
slight changes in their colour. There is no doubt that the colours 
of the planets actually do change; their ·brightness increases and 

, decreases according to their position near the perihelion or 
aphelion. In the case of Jupiter changes of colour have been 
repeatedly observed, and they seem to coincide with the snn-spot 
periods. At the last opposition of Mars, when the planet was 
near its perihelion, it seemed to be less ruddy than nsnal; 
Uranus, which was generally described as shining with pale 
bluish light, is now, when it is approaching its perihelion, re
markable by its bright white lustre. 

These relations between the sun and the planets induced M. 
Niesten to search for similar relatic,ns among the· double stars, 
and specially to try to answer the question whether the changes 
of colour which have taken place in several double-star systems 
are in any way connected with the relative position of the com
ponents of a double star. For this purpose he c_ollected t~e ob
servations of astronomers who have given special attent10n to 
the colours of stars, ancl catalogued the colours · of the stars 
visible in our horizon. It was found that many"" double-stars. 
have not changed in colour since they were first observed, while 
others in a period of more or less considerable duration have 
shown a series of changes of colour, which seem to follow r,. 

definite law. The changes of colour were particularly remark
able in those double stars ·which possess great velocity of revolu
tion. M. Niesten gives a table in which the different colours of 
twenty double stars of known period and pe1iastrium, i.e., the 
colours of the principal star and of the companion, as observed 
at different periods, are compiled. From M. Niesten's discus
sion of the facts revealed by this table, we will give that refating 
to the first two double-star systems by way of example. 

In 70 p OpJiiuchi, the period of revolution of which is 94·37 
years, and for which the periastrium occurred in 1807, the colottr 
of the principal star at Herschel's time (an epoch closely preced· 
ing the periastrium) was white; the star then changed in colour, 
passing from white, through yellow and pale topaz-col:rnred_ to 
golden yellow, reaching this tint about 1854. From this penod 
it showed a tendency to return to white, passing through yellow 
and pale yellow. In 1877 Mr. Pritchard desigiiated it ~s p~le 
yellow, and afterwards as white. The companion durmg its 
revolution showed similar fluctuations of colour to those of the 
principal star. In the vicinity of the periastrium Herschel pt~t 
it down as reddish (we must remember here that Herschel s 
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