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Having the three sides of the spherical triangle i Ca, the 
angle at  C can be calculated, ancl i t  proves to be 
33" 1,s' 26" for the 1st January, 1753 

Owing to the Second llotation the Pole P is carried 
rollnd C as a centre, a t  the a ~ n u a l  rate of 40.9". Uetneen 
1735 and 1830 there a,re 93 yeus,  1~711i~11 inultiplied by 
40 9"=1° 3' 4.5 3" for the increase of the :~lzgle at  C, wlrich 
i)ecomes 34' 20' 11.5" for 1830, wllen the Pole has reached 
PI. 

TVe then have P'C-=2!9U 85' 47" Ca==2(j0 37' 3" and tlie 
included angle I-"':>a=,54" 20' 115" to calcx1late P'a 

B j  calculation P't1=24~ 54' 21 2" a,ud found by obser- 
vation, 24'' 54' 21 4". 

For  1st January, 1890, the angle C bcconles 3k0 47' 27.5" 
ancl by calculat~on, as before, P a =  2So 5' 3?", and by 
the Xautlcal iilmlt~iac Iri!)O, 1J.~nunry=23" 5' 54 6". 

Hence the polai clistance can be calculated for 135 
years to within one second, and, cousldering the uncer-
LintS of refrsct;on, it is probable that the calculation 1s 
more correct than obiervatioil 

S ~ c ha resnlt speaks for itself, and ma) well evcite ad- 
miration of General Drayson's persa7 erance during rnany 
years of t ed~ons  calculatiou, until his 1abor.s have at last 
been rewarder1 by the splendid discovery of the radius 
of the circle described by the Pole of the Heavens, and 
tlle centre of that circle. 

Had Sewton with his marvel!ous intellect known, as we 
do n o ~ u , that a11 almost tropical cli~nate euisted in what 
are now Arctic regions, and an Aictic one as L O W  as 34" 
of latitude; that the axis of the earth T aried ~ t sinclina-
tion to the plane of the Ecliptic; and that vast elevatioirs 
and depressions had occurred upon the surface of the 
Globe causing its centye of gravity to -\ ary its position by 
the consequences of these movements, as in transferring 
enormous quant~ties of the waters of the sea from one 
local~ty to another; who can doubt that he woulcl have 
cliscovered the manner in which the Pole of S21e Heavens 
woulcl have i n o ~ e d  in obedience to the law ot g j  ration? 
And with such catalogues as Tte now possess, he might 
have achiereci tile same results as have been obtained by 
Drayson in discover~ng, as he has done, the details of the 
Second Eotatiou. At all eveilts hc ~voultl certainly ha:e 
attributed the Precession of the Equinoxes to the true 
cause of this, and not to the assumed joint action of the 
sun and moon on the protuberant Equatorial Zone. 

B Y  THEODORE (.ILL, 11. L)., PIX. D., TIASIIING'I'ON, L). V. 

ONL of t l ~ e  most remarkable facts in ~ o o g e o g r a ~ ~ h y  is 
the segregation of the greater part of fresh-water fishes 
represented by the ostariophysal orders, that is, the 

These are evidenil- related to each other, although not 
v e q  closely, and are mostly fresh-water forms. There are 
trio other ik~iiilies \~ ' I~ ich  ha le  hitherto found no satis- 
factory ~es ' t ingp!:~ce ~vl-richI am disposed to associate 
~v l th  t!lc typical haplonies--Perrq~izclae and rlph~e-
dod-,.ltlnc.. 

If the six families thils associated are really genetically 
related, 71 e ~ ~ o a l d  farmlies segre- have another series of 
gated as a fresh-water group, and which inust have been 
long established. The only one of these six faillilies with 
marine replc.rentatives is Cyp~onodo)~tzclae,and this seems 
to be the most generali~ecl and inost nearly related to the 
Sjnentognathous fishes, on one hand, and the Perciform, 
on the other. itThether the salt-n atcr C j  prinodontids 
are the d~iccniiants of l>riwitive salt-water fishes or hale  
re\ erted to tile hen in l i~ter times, is now an open question 
'Chis I do not propose to discuss a t  present, reserving it 
fol future consideration, as well as numerous collate~.al 
questions which mag suggest themselves. My on15 object 
at present is to draw attention to the zoogeographical fact 
rr1r:itionecl and the i~ioryhologicai problei~l involved. 

It is noteworth) that all the families enumerated are 
representecl in the Cuited States, and half of then1 
(Ht~paeiti/~~, Perrol~~daeor Llt~~blyol?s~cZae, and Aphredoderzdoe) 
are found no~rhere  else. The Esocldae and Lhnbradae are 
represented In Europe as well as America. The Cyprinu- 
doiztadar, or Poecil7zdoe, are generally distributed. All the 
fanlilies are remarkably ~vell  defined. Finally, it nlay be 
siigqestcd that the un~vonteJ position of the anus 
(jugular or thorr,cic) of two (il~~lblyopi;idae and A2phredocler- 
zdue) is possibly more than a mere coincidence, ancl may 
be aa iuherltnnco from corninon ancestors. 

BIOLOGICAL 1NT-ERTIGA TIOS I N  BOTANY. 

A c or p ~ cof smaller notes on the biological question, as 
far as botany is concerned, xere  published by me in this 
jourual. To the first of these, 'Vl'hat is biology? this lit- 
tle note is to be regarded as an appendix. My first paper 
contained, originally, a nulnbe~. of notes on the modern 
methods of biological investigation in botany; 1 kept 
them bacli ln order that they should not be misunder-
stood 
h short tiiile ago I received Professor K. TVille's inaug- 

uration speech in taking the clrair of botany at Chris-
tiania, Nornay Professor TT7ille has said, in a few 
words, hat I wished to say on the occasion above re-
ferred to Therefore, I ~ i la l l  quote him 

$"The so-called plant-biology is a child of the Darwin- 
iau theory of selection. It' shoulcl be called, niore cor-
rectly, o~cologq. This branch of investigation should em- 
brace, as nearly as l~ossible, the science of all life-phe- 
nolneiia of plants, vzlnua physiology: in other mords,families Clzal aczlzadue, Cyp~.anzcZae, ~Ydurldae and their sub- 

divisions. These are all genetically related, and must oecology is the science of the i v ~ ~ t u a lrelationship be- 
have developed from a colnnion stock early acco~~imodated tween the plant :&nil the surrounding nature, when this 

does not uponto tlle fresh water and subsequcutly dlffcrentiated into ~ .e la t ions l~~p  rest physical and chemical 
inany families and a host of gener:t with nlauy h i iad~cds  causes. 
of specles The few marine representati~ es of that host 
are the Arzznae, or Tachasurina~, and the Plofo,zclac, and 
these must have diverged frorri pr1mlt1x.e freih-water 
types.

Another case of segregation of a widely distinct series 
of families has never been recognized, ancl attention 
should be clirectecl to it. It is that of the haplomous 
fikhes. 

The ITaplonzi are teleocephalous fishes with a pneumatic 
duct and abdominal ventrals, and were consiciered by 
Prof, Cope to be an order of physostomous fishes, i i -  
cluding Zsocidae, Cvtbridae, Cyyprinodontidae and EIypsaeidae. 

"'Oecolog~ has st111 retaiued Illany renziniscences from 
the teleological conception of earlier days, when nature as 
a whole \,as thought of  as created for the sake of being 
princlpallg of use to, or rt plaj thing for, the h11man race. 
P'lant oe~olog~s t s ,  or as they lilie to call themselves, plant 
biologists, have the idea that everything must be useful 
or deve1ol)ctl in a certaln way in order to be of use for 
certain purposes 

'.\Ye shall gire an example of one of the typical repre-
sentatives of this line of study. He placed an ant on the 
leaf of Sntzc17 L C S ,  nnd founcl that the ant tore the cuticula, 
so that tlie mill; juice frollz the leaf cltine out. The resin 
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of this juice stuck to tlle ant, vbich l c t a r ~ eSO affected 
by it that it rolled d o ~ n  from the leaf. The conclusion 
drawn from this experiment wads that milk juice is, wher- 
ever i t  is found, protective against ants, and keeps them 
away from the plants. 

'.It is easily understood that it is unallo~vable to draw 
such general couclusions from facts so uncertain and 
which prove so little. Before such a conclusion could be 
drawn, we ought to find answers to the following ques- 
tions: 

"1. Are the ants kept away froni the plant by the milk 
juice P 

<<2. H o ~ v  much damage mould the ants make, and how 
would they eventually make i t ?  
'9.I s  this claniage so extensive that i t  ~vould be in pro- 

portion to the energy used in prodacing the iiiilk juice ? 
1s the milk juice produced for a certain purpose, or 

is i t  only an inevitable by-product of metabolism ? 
<<rj.Does the milk juice of Sonchus serve for other pur- 

poses P 
i%. 1s tlle milk juice not serving for different purposes 

in the different plants ? 
"To give an answer to these questions mould take years 

of study; therefore, i t  is easier to dram conclusions from 
the observations made in a few minutes, by means of 
imagination. The importance of imagination to the inves- 
tigator is not to be underestimated, but critical considera- 
tion must separate out the chaff. Homevei, it occurs Lo 
me that he who looks round, at  present, in the science of 
plant biology, mill find inore chaff than grains." 

This is another reason wliy biology shoulcl not replace 
physiology. I t  is pleasing to know that excellent bio- 
logical theories have been established by Darwin, 
Biitschli, Schimper, Sch~vendener, Haberlandt, Mueller, 
Moeller, Lundstriim, Warming, Delpino and many others, 
and the most important facts put on record by such nien 
as Trelease, Robertson, and many Europeans; but outside 
of flower-biology a great deal of the work done-especial- 
ly when the facts have been arranged in order to prove a 
theory made beforelland-cannot stand close inspection. 

LETTERS TO THE EDITOR. 
**,Correspondents are requested to be as brief as possible. The 
writer's name is in all cases required as  a proof of good faith. 

On request in advance, one hundred copies of the number ccjn 
taining his cornmunicatibn will be furnished free to any corres 
pondent. 

The editor will be glad to publish any queries consonant with 
the character of the journal. 

THEIMAGINARYRACE CANSTADTOF OR NEANDERTI~AL. 
Dr. D. G. Bn~x,rox,in his " Current Notes on ,llnthro- 

pology "-SXII science, Feb. 10, 1893), has given a 
brief sumniary of what has beep said about the skulls of 
Canstadt and Neanclerthal at  the twenty-third meeting of 
the German Anthropological Association a t  Ulni (August, 
1892). According to this summary, many facts allied by 
von Holder, Virchom, Kollman and Fraas, show that the 
skull of Canstadt, in all probability, belongs to the fourth 
or fifth century, A.D., and that the Neanclerthal sliull is 
hardly Inore ancient I n  short, the huinan race of the 
quaternary period, described by de Quatrefages and P-Inrny, 
has never existed,-it is an "imaginary race," and "it 
should be recognized, once for all, that there is no sort of 
foundation for these scientific dreams." 

Mr. Henry TJT.Hayiles has ausmered to two points of 
Dr. Brinton's article (S'c'ci~t.ice,Feb. 21, 1893). This answer 
was followed by Dr. Brinton's reply s science, March 10, 
1893). Finally, Mr. E. JT. Claypole (~Teience, April 7, 
1593) has sent a short note in answer to Dr. Brinton. 

I n  their answers, Mr. Henry TIT. Haynes and Mr. E. TJT. 
Claypole have discussed the historical aspect of the 
question, but the main point has not been handled. This 
will be my aim. 

According to the explanations given in 1867, 1872 and 
1892, by Dr. von Holder, Dr. Fraas of Stuttgard, and 
Virchom, it is stated that the Canstadt skull has ilo date. 

Be i t  so, I do not object 
According to the statements of the same German an- 

thropologists, Dr. Fullroth's relation concerning the 
sliulls of Neanderthal cliscovery is false, and i t  is by no 
means deinonstrated that this celebrated skull is a fossil 
one, but, on the co~itrary, i t  has probably belonged to a 
Frank. 

Be it so, if you 11Be; I can agree with it. 
But I cannot agree with Dr. von Holder concluding: 

"Die Eaise von Canstadt ist also lneiner Ansicht nach ein 
Pllantasiegebilde men11 ich so sagen darf, in vielleicht 
eben so liohen Xaasse mie die schonen Gedanken es sind, 
cIie iiber den Nfaaderthaler Fund  in die Oeffentlichkeit 
gedrungen hind "--and I lrlusk protest against D r  Praas's 
like conclusioils: "TTir ditrfen fiiglich die Cannstatter 
Rnsse f ~ i r  immer znr Ruhe legen, unil hoffen dass sie 
nicht mehr auferstehe, die Geister zu beunruhigen." 

I may forsake to the anthropologists of the Congress at  
Uliri the skull of Canstadt, and, perhaps, the skull of 
Neanderthal; but the fossil human race of Europe-which 
me are speaking about-has not been established ourr thobe 
trco doru.in.enfs o ~ l y  There are, further, the fossil bones 
or skulls of Staegenaes (Sweden); of Ida Denise (France); 
of L'Oirno (Italy); of Eguisheim (Germsny); of CLichy 
(France); of Criix (Bohemia); of Schipka (RIoravia) ; of 
Tilbury docks (London) ; of drcy (France) ; of Gourdan 
(Prance) ; of Malarmand (Prance); of Goyet (Belgium) ; 
of La Saulette (Belgium); of Spy (Belgium). 

The Congress of Ulln has forgotten all those, and dis- 
cussed the skulls of Canstadt and K~anderthal  only, as If 
tlteJosszl race our  ancient Europearz arzcestors Mere perC>o/21- 
.fret% 772 t h ~ s e  tico sX"ii1Is. 

People certainly know that de Quatrefages and Haniy 
have given to every one of the pre-historic races they 
established a name recalling the most ancient or the most 
celebrated locality where were found human rellzains re-
ported to one of those types. The names "race of Can- 
stadt," "race of Cro-Jlagnon," "race of Furfooz," have no 
other meaning for those anthropologists, and inust not 
have any other signification for ourselves 

Logically, therefore, 11.Virchom, von Holder and Fraas 
could only conclude "that de Quatrefages and Hainy had 
been unlucky by choosing precisely Neanderthal and 
Canstadt in order to christen that race " They could 
afirm nothing more. 

Before being empowered to conclude that there is no 
fossil human race presenting the type of the Canstadt's 
or Reandcrthal's skull, they ought to have examined every 
other discoverj- and demonstrated that those discoveries 
were of no more value than the one of Canstadt or Nean- 
derthal. Then only they could rightly call that race a 
"Phantasiegebilde." But they did not. 

1do not wish to examine by niyself erery one of the dis- 
co~er ies I ha le  cyuoted, and to discuss their ralue. 
will only examine the huinan remains of Spy-haring 
been an actor by their discover~anci author of their descrip- 
tion. For seven years I hare been no117 busy with the 
study of these remains. 

One of the cliscoterers, Professor Max Lohest, will show 
in a forthcoming issue of Science the geological ralue of 
the llunian yenlains found at Spy; and I nijself d l  en- 
deavor, in m j  following letters, to show the anthropo- 
logical signification of those remains 

American readers will then be able to decide if this 
ancient race, established by de Quatrefages and Hamy, 
is an "imaginary" one and a "Phnntasiegebilde" or not. 

Jrr~rcu Fs~1rov.r. 
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