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7ii = 14, ~ i ,c U~ d .alld olle of h[endelejef.s 1 
hypothetical ones. 1 

nl = I j o d y  Antimony, 120 .  

111 = I G  S. T e .  Hg. 
112 = 17 Se. Ce. 
111 = 2 0  c a .  Zr. 	 I 

~t must b e  relllelllbered Jl,itll this large for I 
91, 0111~' three or four calculatiolls a re  ~ ~ o s s i h l e  without 
obtaillillg llulll!~ers quite l)eyollfi ally kllon711 atolllic ,

1
~veights; for ins ta~lce ,  when 11) = 20 ,  onl! three calcu- 
latiolls call be  macle, tnro of which are  atoillic \-veights. 

j ~ r i t h66 serial collllI,l~a~ioll.i,49 elelllents are de-

t e r ~ n i ~ l e c l ;74  per cent.  a n d  illore than tha t  if i\leil- ' 

delejeff's hypothetical elements may  be  counted.  I 

rf h e  a,lr trllt]l ill tllis theoli o +  
~ a l ~ ~ l a t i 0 1 1 ,  willthen tile concepti011 of t he  e l ~ l l l e l l l ~  i 

be much  sillll)lified, for it \\-ill ciispellse a t  oilce Tvitll 
con~plexi ty  in the  atom, a n d  substi tute a c o ~ l l ~ l l o ~ ls3me f ine  Eiici?ll)c.i,fcn, Hojlol*(,yi,, etc. 
forill for all, differillg arithmetically frc1.om each other in ' The remains of Uex-o~iian Ganoitls are very iluillerous ; 
size velocity. ~l~~ coilceptioll I llnJ-c of the Osf~o l~$z i ,  	 Cejjl(zlnsjlj' and other c/lei?,ol~$t;i, PIc?,ic2lhj8~, 

genera characteristic of the m ~ d d l e  anti lo\ver Devonian. 
tern1 712 corresponding t o  n ~ i i r i ,is a relative ;rl/l/~nr>of LIost interesting, hoivever, is a fine 11lock co~ltaining a 
e ther  in rotatioil with certain velocity. number of Hoiopij,c/lii froi~l the old red santlstoiie, 

13.r,or,nE=lIz,1 ~vllich speciillen co!lles tlirect f l . 0 ~ 1  Hugh 3Illlers's col- TUFTS COLLEGE, MASS. 

to the general stodent, as it includes representatire speci- 
ineiis fro111 almost e\-ery age ant1 country--from the dis- 
putetl Eozoon cnf2ndeizscof the Laureiltian to the Post Plio- 
cene tax-e bear anti Irish elk. I t  is the result of ~ e \ ~ e n r e e n  
years of intelligent travel, purchase and selections. 
iilr. \Varr13s theory being to perfect the collec-
tion by coastai~tly substituting the best obtainable es-
ampies o f  each tj-pe, not ai i~linga t  a complete series for 

~7:~~6~:,::~ piringIn  tliisah.e5i110~tic \ve have little has s~~cceedet l ,  of 
doLll)t, [ar I,ejolltl his own expectations a t  the outset, and 
altllougl~ his catalogues have matie this collectio~l familiar 
to 111-111y l)alzo~~tologists tleserves a ~n this country, it ~vell  

descril,rion 
T h e  Sililriail corals, crinoitls and ttilol~ites fill the first 

cases. Tile latter are verb- fine. Alrnong tiiem is the out- 
line of an  Asn,z$/li~sg.igizsindicating nu animal over 1 2  
inches long. oil la rge  slabs are other crustacea,  
Ez~vyjtcuzrsand Ffcyj/,rrof/rs. These are the eariiest of a 
series represcntetl in the J ~ i r i s i i c  b y  a 5ile c i l lec t~on fmm 
the Sole~ihofen Geds ant1 throughout 11y numerous Trilo-
bites. The  ~olz l l l iofe l ,  crustacea inclutle, alllong ot]lers, 
Pciicus, Go$/lcn. I<ivyoiz. L ~ ? I ? Z L ~ / / S ,  ant1 a veryI ~ ~ L ' Y ,  
perfect .?Z~~-~~c/izi-zts ,  frorii the Eliglish chalk are n7hile 

R E C E N T  	ADDI'I'IONS T O  T H E  E ,  11.MLTSEUJI 
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T h e  E .  M.  Museum of Geology at  l'rinceton has re- 
cently purchased Messrs. TVard k Ilo\i7ell's well-!<no\vn 
collection of fossil animals ant1 plants. Under the partial 
supervision of these gentlemen the collect~on has been un- I 

paci:ed and hastily arranged in the cases, and as it lias 
never been fully displayetl before, it no\\- appears to very 
great advantage ant1 possesses peculiar ~nteres t .  The  
east wing of the museum already confains the collectioiis 
made by the Princeton parties c111riog the  (~ % ~ e s t c r n  
summers of 1877and '78. ?'hese inclutle several hunt1re:l 
specimens of fossil insects preservecl in the delicate hlic- 
cene shales of Florissant, Colorado, ant1 leaves from the 
same ileiglil~orhood. T h e  formet. have already passet1 into 
the hands of Dr. Scudtier for itlentification. Still inore 
valuabie is a large collection of fossil leaves from Strata ; 
closely overlying the Lower Eocene Lignitic Beds, ne :r I 
Black Butte, Wy. Tt r r .  These have been studieti by Dr.  
Lesyuereux ; he prolloullces them of great no\-elty as 
contributing largely to our linowletige of tlie extent of 
the Eocene Flora, and they will form the sul~ject  of a I 
special memoir to be pul~lished by the museum. 

Among the western Vertebrate collections :re iie3rly 
complete slteletons of various' mem1)ers of the Dino- 
cerata fain~ly,  parts of wllich have becn figured and 
tlescribed iu bulletins from the museum. These, together 
with ~iumerous specimens of P r z l ~ o ~ o j sand allied 
genera, from the now classical beds of the Menrj-'s Forli 
and Bitter Creek country, Ivy .  Terr., together \~.ith a 
great variety of carnivorous, rodent, len~uriile ant1 perhaps 
insectivorous forms, ina11)~of which are untlescrit~ed, give I 
a n  admirable idea of the fauna inhabit i~ig the Lower 
Eocene. In  addition to these are many corilplete turtles , 
and reinains of lizards, snalies and birds. Representing 

lection. Froin the i i a s  hetls of Lyrne Regis are well pre- 
servetl specimens of D(r$ciJtirs, Lc$~iiolz~s, E/y?int/ l irsand 
others varying in lengtli from one to three feet. There 
are fish remains from each epoch. T h e  Soltnhofen beds 
have furnislietl a T-ely beautiful group, including cnXv6vns, 
L~,LIL'I?oIIIs,Lq5 fo l c~ i s ,As$i !z 'o~/y~~zc/~?~saiid others, im- 
hetitlttl in a clear yellow sliaie. 

There are fine esa~llples of Lcjii?o'oifc?ziJvo?tant1 Sz'g~l-
Znri;z from the English, I'russ~an ancl A n e ~ i c a n  coal 
measures ; also, iiiany ferns. Aniong th f se  are perfect 
rernaiils of S$ilc?io$tcris and Pcco$ie~z'sfromthe Scottlsh 
coal measures, ~ v i t h  a full scries from SIazon CI-etk, Illi- 
nois. T h e  fossil flora throughout is numerous, with 
gcoti collectiors frori~ the Geilnan, Italian and French 
Tertiary deposits. 

From t'5e Jurassic are eleven entire Saurians nlarltetl 
for their exce!,tional beauty, rather than great ~ i z e .  .An 
I c t / l ~ ~ o s n / ~ u ,  in aover 11 feel length, is ihe  largest. of 
ilumber of sltelttons of this genus, and is finely preserved. 
One coinplete ske!eton autl several parts g i ~ e  a very cor- 
rect itlea of Pleslbsnurzrs. 1 1  hrad of :7Zisf~zbsit.zrr/~s 
complete, rare in this country. From the \Yurternburg 
Lias is a large Tekosni~?,with tlie ventral scales in posi- 
tion. There is also a humerus of PZzbsnz~?*2~s.Resides 
these are many fragmetits; the ossified Sclerotic of Icthy- 
osaurus ancl parts of thc neck, pelvic and shoulder girtlles 
affording a complete stutly. Probnl)l;. belonging to the 
saiirians, too, are the so-rallitl bird tracks fro111 the l r ias i ic  
sandstotle of the Co~lnrcticut River Valley, including 
traclis assigned to  Bi.oirfo.~o/riit, A/iiso$/ss and other 
genera. Also of the tive-tort1 C/lezi.oihcrzi~/i2,supposed 
to niurit the steps of L u O j / ~ i ~ i I h o i ~ ~ i ~ .  

The  Ecliinotlerrns can he studied almost without inter- 
ruptioii. In  the earlier crinoid series are Pep-i~c/locri?t?~s 
ant1 I'eizdnci-ii/?~sfrom the older strata. T h e  latter are 
representeti beautifully and in profusion from the Lynie 
Regis locality, Engldnri. Among later forms are A j i o -
crhiz~sallrl ru-,riniis Lilliiforrnis, a rare specinien from the 
Gruils\vici< I lusc i~elk~l lk .  In the Echinoid serits are per- 

the Miocene is acollection from Colorado inc1uding~videl~- fect specii~iens uf Pet-iastLr, Hol~zsdcr and Heiiz/irsie.u, in 
different forins. Prof. Cope, who has ltintlly glanced addition to many others. Beautiful speciinens of Asdcvlits 
over the whole collectioa, 1)ancil in Iland, pronounces and A~trofiectnrand O@Albrriinnnfrom the English Lies 
several of these forms neiv to  science. represent in part the Star Fishes. 

T h e  Wart1 collection is, however, of rnucll greatervalue 1 The Cephalopods are a great feature of the collection, 
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beginning ~vithE?tdocerns, Gyrocerns, Phmqnzocernsand 
others characteristic of the Silurian merging into the 
more elaborate and coiled Gotzz'ntiLes, rV~zrtilz~santl O?-tho-
ceralt2'es of the Carboniferous, and into thrse torms and 
the Aimzenz'tes in the Cretaceons. T h e  latter appear 1 
in great elegance ancl profusion from the Lias. In this i 
ant1 the two succeetling ages in \vhic11 this family reached 
its maximurn the Xm~noni te  and Nautilus group are rep- 
resented by a number of genera. T11e.serits clcses in the 
multiplicity of Cretaceous fornls Ai:cyloceras, Criocerns, 
Scn$hz'fes, Ha~izz'tes, Tuxoceras and many others. A 
heavy slab covered with Trigonia is noticeable among 
the Lamellibranchs. But n mere enumeration of these 
series and other Invertebrates that have not been 
mentioned gives but an inadequate impression of their 
value as  a typlcal collection, which rests so largely, not 
upon their number but upon their exceptional perfection 
and completeness. 

From New Zealand are the recent struthious birds, the 
collection co~itaining many incol-flplete skeletons of 
,~fei~zor~lzj.,Dz'?zo~?~Z'sand Pnl@feryx, and colnpleting the 
series are three fine AIoas, one of them stmiciing 8 feet 
high. There are important remains of Hnlitherz'z~r~z, 
Tz'tul2otherz'z~nz and Khizoce~os,  the latter from the Black 
Hills. E'rom the Pleistocene shell niarl underlying the 

osophic inquiry, and of the subordi~lation of facts and 
principles to the divisio~ls and uses of science from the 
lower to  the higher, and from pl~e~ionlena  to laws and 
applications. 

Fur,ther,.,any scheme of clasification, founded oyon 
~ n a t e r ~ a lex~stellces and relations irrespective of the i ~ n n ~ a -  
terial entities which give qualities and motion to the  
material, must be radically defective. T h e  fact of an  
order of succession in respect to the modification of the 
plimary Force ~ ~ h i c h  inheres in matter, is too obvious to  
need more than a statement of the fact. Thus,  in organic 
existence, the all-related force of Gravity is generrtl, be- 
ing applied to all bodies, 11-hatever their constituzrits 
or mode of combination, while modified forms of rhis 
principle are limited to specializations. As  a t  every step 
in the gradation of material existences, the  order of 
nature is from the inorganic to tlle organic, so these 
ternls involve the gerieral and the special, and the atl~li- 
tion proceeds from the lower and more general forms of 
force to the higher, mol-e limited ancl special. Thus,  
also, in organic being lve find Life as a common or gen-
eral substance or entity, forming the basis of the general 
di\-ision of science denominated Biology. T h e  lowest 
specialized form of life per ta~ns  to Botany,-the science 
of organic unconscious vegetal life, including Inany 

peat betls near Limerick is a tall Irish elk, ~ V e ~ a c e r o s  classes ; the nest  higher gertaius to  Zoology, which IS 

Hz'b;rnzhts, quite rare in this country. X care bear froin 
the south of France is one of the most perfect specinlens 
that  has been found. I t  is mounted complete, the ribs 
ancl a few vertebrz alone ha\-ing been restored. These, 
with a large mastodon from f-iudson, X. Y., a sltull of 
Bos Primigenius, ancl many scattered hlammalian re-
mains give an aclnlirable idea of the I'ost Pliocene fauna 1 
of Europe and America. 

T h e  east wing of the museum is almost entirely filled 
by the collection. I t  contains no plaster, but the originals 
of over 130 of \Yard's series of casts. I t  reflects the 
greatest credit upon the intelligence and energy of its 
collector. I t  will come into irnnlediate service in con- 1 
nection with a I-,tely instituted course of lectures upon 
Pa11ontolog;- a n  g e  new in~petbs  to the general in- 
terest in Iji010gj- a t  Princeton. -

T H E  CLASSIFICATION O F  SCIENCE.  
REX'. SAIIUELFLEIIIXG,LL.D., PH.D. 

11. 
P R I N C I P L E S  O F  C T , ~ 1 S S I F I C A T I O ~ ,  

Science may be properly classified ~ v i t h  respect to 
either the ordt r  and facts of nature, or the laws of tllought 
ancl methods of obtaining the kno\vletlge of facts. In 
respect to  the first basis, the classification may proceed 
upon the txofold method of arrangi~lg the o r t l e r a~~ t l  la~ils  
of ~~henomena ,  or consitleringseparately considered, of 
these in their im~rietliate connection. And while either 1 
special method involves the complex process of nature, 
a-hich is the pro\-ince of philoiophi. in the rlisccvery of 1 
la\\,s,-the object of classification is to set forth the order 
of facts ancl laws ~vhich  have already been tliscoveretl. 
It is a statement of their con~lectiol~s withinas brought 
the scope of observation, as  they stand in their complete- 
ness of order, w h ~ l e  many facts may still remain uiil<no~vn. I 
Processes are continually going on in the physical realili, 
as  exliibited in the heavens ancl in the earth. I t  is hence 
not a stztement of historical development of each par- 
ticular science, nor of the bocly of sciences. IL is not an 
arrangement according to the chronological order of dis- 1 
covery of the facts. It is not a curriculum or course of 
study for discipline ant1 acquisition. Such a course is 
arranged with reference to a harmonious development of 1 
mind, and requires the prosecution of diverse studies 
pursued sin~ultaneously. Yet a proper classification , 
proceeds upon the method of arranging or grouping the 
s~bordin;~tescicnccs accnrdinp; to 110th the  order of pliil- 

the science of that form of organic life, which has con- 
sciousness and animation, including many classes, and 
suboldinate orders, kinds ancl species. T h e  highest in 
gradation of being pertains to Xntl~ropology, the scie~lce 
of the form of organic life \vhic11 is conscious and 
rational, limited to mankind. I11 every higher order a 
new capacity has been adtled. I t  has been a "  llfe unto 
life." 

This natural order of classification fro111 generals to 
specials, and from the lo~ver  to the  higher, may be  illus- 
trated by the follo~ving diagrams, commencing with the 
lower, or gravitation, as in reading the scheme of classifi- 
cation accompany in  this paper :- . - . .

1hIan=orghnizntion isensation irational mind. 

, Ani~~ln!=organii:ition tconsciousness and sensation. 


P l a ~ ~ t = o r ~ a n i z a t i o n .  


Special : Chemical affinity. 

T h e  fundame~ltal  distinctions of this classification are 
those which pertain to the body of sciences included in 
the scheme given. They are first, Oiltology, the science 
of being, or the material or imnlaterial substances, quali- 
ties and attributes of universal being. This properly in- 
cludes not only the general divisions given, but those 
~vh ich  relate to the superior orders of being not given, 
viz.: Angeology, Chlistology and Theology, iZ classi-
fication of all Science, therefore, embraces these subjects. 
Ontology iiiclutles t l ~ l e e  general divisions : Cosmologyr, 
Hiology ancl Anthropology. These  are arranged in their 
natural orcler, as  baseil 1111011 the succession of imma-
terial or spiritual entities united \\.it11 their respective 
material forms. Such order is essentially ser ia l :  in other 
words, there is a gl.atlalion of existences, as  just noticed, 
and as  intlic:tec! by the branch and gl-oup-descriptive 
terms given in tile botly of the scheme, a s  Physz'co- 
(IIJI~LZIIILC,etc. 

Each general division iucludes its suhortlinate di\-isions 
or departmeiits. Cos~niology, the science of inorganic 
nature, includes three departments : Physical, RIechaui- 
cal and Chemical Philosophy. The general term, Dyna- 
~nology, forrnetl upon the Greelc etymon i?.ui.zanz, is used 
to designate the sclellce of the ~mmaterial  principle, 
Force, as  Bio!og) designates the  science of the vital 
principle, or Life. Biology an<! Anthropology include the 
several br~rnches or departments as  given. Individuals 
of a mroup are allied by some mode, principle or law 
distiniuishing them from others in special respects. 


