
na1 investigatioils. I?\.en illrteorologists out- 
side the oilice, or employed by i t  as co11s11ltii?g 
specialists. inay fi11cl i t  to their advantage to  
avail themselves of this opportuiiity for publi- 
cation. Corisiclering the great  futrlre e\ idently 
in store for meteorology, it  is not slirl1risi11g 
that  Professor Abbe is,  as  ~ v eu~iderstnntl. tlili- 
gelitly inquiring for those who are williilg l o  
come t o  his assistance in  tlle efihrt to  (levelop 
n systematic, deductire, ~ i l t lexact  science of 
meteorology, W e  cornmend this sui?ject t o  
tliose nlliose stlrdies 11x7-e talio~i t h i ~  directioil. 
There are  ileecled the in~es t ign tor .  tlle teacher, 
ancl the expert consulting-meteorologist, yre-
cisely as  ill other Ir)rnncl~es of science. 

*,* C<~?.?.esponlJentsare veqzbented to be as  brief as  possible. The 
laritev's nunre i s  in (111 cu,seS Tequired (18 p ~ o o f  of g 0 0 d ~ ~ i t A .  

Chemical geology. 

ITappenrs to me, t l ~ a t  in his i~~tercs t ing  
comnirui~i-

cation in tlle natnber of Sciotce for Dee. '28, Pro-
fessor Wiiichell has falleii into an  error, \~-liicii, while 
climi~iishing by more tllaii one-eiglitll liis e+ti~nate of 
tlle secnl:~r increirse of tlte cnrtli's inass, is yet rliore 
serious frorn tllc stnutl-poilit of cllelllical geology. 111 
deterniiililig the arnoulit of cnrl,on tlioxicle a1)stracted 
from the a tmos ] ) l~e~~ t~  antl fixed in tlie exrtll's crust, 
11e estiniates, first, that reprosentetl by tlle carboltate 
roclis (li~iiestoile, cloloniite, etc.), antl, secoiid, that re- 
qnirecl for tile decompositioii of an  assainecl tliick- 
rless of tleco~tiposablt: silicate ~.oclts; ant1 botli tliese 
aniouuts ; r e  includctl in his gfi~n(1 tot:~l. 1Eut this 
is certni~ilg bad book-lreel)iiig, for a portioil of the 
carbon tliositic is couiited tnice. Tlie tlec:~y of the 
silicate rocks is :L ncxessary antclcetlent of the forma- 
tion of tlie carboilate rocks; ant1 the carboll dioxide 
of tlie latter is precisely the sarne as that wliich has 
pre~rionsly decon~poscd the for~ner. In genc~i.al terms, 
this gr:~iitlest~ of processes asall c l l~ l~ i i c i~ l  proceeds 
follows: tlie c:~rboii dioxitle of tlie atmosl~liere de- 
conlpose's tliefcxlspnrs, horuble~itle, m~gite,  rnici~*,etc., 
of tile silicntc roclis, leari~ig the ; ~ l n ~ n i i ~ a  and iron 
wit11 the silica as a rnore or less frrrizginous linoline, 
and for~ilirig carboiiates of the alltalies autl allialine 
earths, ~ r h i c l ~  a1.e carried av;ry in soltltion, ant1 nl- 
tinlately reach tlie sea. IT-licre the latter are tlepositetl 
as limestone ant1 cloloinite, and tlie former react wit11 
tlle calciunl and nrag~~esinin chiorides of the sea-
water, prodacing a1l;;tlinc c11lo1,idcs (elliefly coninlon 
salt) a1111 more liniestorie arid clolomile. 11s Dr. 
EIunt lias so clearly *ho~vn, tlie li;toli~ic on the land, 
a1ic1 salt in tlle sea, are merely iricideiltnl results of 
the fixation of tlie carho~i dioxidr of tlic atn~osplrere 

tliesc,i~ bcille~i, ein nli tle:n occip, s~ilieritistl11rcli halld- 
niasse r e r l ~ ~ u i i l e ~ ~ e r ,  pyramicici~for~uiger,tlreiecliig 
~iacll  hillten gericlitctcr k~iocl~eri, T~elcher die a~isatz- 
fliiclie dcr deli kopf bc\vegenden niuskcl~l soz vergrijs- 
sert,; er ist rin scli~ienlilloclie~i uild gehort ~iicli t  zum 
scl~lldcl" (TJ;'l~iei.reiclls,lo ) .  I n  view of sr~cll cnii- 
~ ic i l t  autlrority, it ~r~onlci secin tliat soinelliing Inore 
tllaii siniplc deni:~l is requiretl to upset a statc-
ment accepted by a~iatorriists for rriariy years. I t  is 
northy of note thnt Dr. Slitlfcldt docs not ~ i~el l t ion  
tlie nature of tlic boric in his article, and tliat, in 
ignoring tlie point to vhicii I tool< cxcel~tion, hc 
virlnn,lIy aclino\rledges liis n~istalte. I t  is difficult 
to nntlcrstarid ]row o ~ i c  ~vllo does not liriow the posi- 
tion of a bone is qnalificd to expolint1 its nature;  anit 
ill all cases it is \rise, if TT~:~roult l  coriviricc, to give 
reasons for d is ic~i t  fro111 aut,liorities. 

As to his seco~itl statenlent, lliat niy itlens of tlie 
~norphology of tlie i,otular process arc nrorig, I mould 
si~nplvre~riarli Illat tlic ideas referred to arc not mine, 
but thosc of Sitzscli, of lleckcl, of Ticde~naua, of 
0wc11, of Sele~ik)~,  hlivart, nritl silggest that, ant1 of 
it nro1lltl be approl~tiatc to read sncli rnlinc?nt author- 
ities before tlisl~osi~>gof t l ien~ mitli ail empirical dc- 
nial. I)r. Sliufeltlt's pal~er clearly iiitimatcs that  the 
rot111:ar process of the divers is tho Iiomolognc of the 
l~atclla ill otllcr birtls. 'Pile coexistence of the two 
tlisproves this by l'i:dzictio nd I \ ~ o ~ l l t l~ i l ~ ~ u ~ ~ d u i ~ ~ .  
invite Dr. Sl~ufeldl  to qnote tllc passage to wliich 
he rcfcrs mllcri citing Owen as coiisideriug any pro- 
cess of tho tibia as tlie analogue of tlie patella. 

Lastly. Dr. Sllufeltlt states " tliat, fi~rtliermore, I 
find niyself n~isqnotecl more t l~al i  o~lce." I mould 
relnirid Dr. Sliufeltit that I qnotedliim hut once; and 
of tlie accuracy of this, ally one niay satisfy lii~nself 
1)g referrir~g to Scicizcc>. ii. O*2, 2tL colunin, line 19. 

J. Aaro tiv J I,:FFRIISS. 

Electric time-signals. 
Your corresponclent ~ v h o  descriljes llis rnethod of 

nialiillg electrical bignals in ;r recent liuillher of 
Scie~tce (ii. 823) can greatly si~nplify ant1 thereby 
irrtl~rove his arrangelrieilt by iiisertir~g ~vi lh in  the 
clocli a conple of tlri~i niotallic springs with platinu~n 
contacts, tlie circuit bei~ig coiril~letecl by the pressure 
of the lia~ilnlcr oil the ' out\\-ard stroke.' The writer 
has 1i:ttl snc l~  ml i r t tac l l~nc~~t  an ordinary ' pro-to 
granlme clocli' iri conitaiit usc for abont, ten years, 
as is doubtless t l ~ e  cast: v i t h  m:tny otllers ~vlio have 
llacl occasion lo distribute time. Tlie signals are 
tran~rnittetl to several huiltli~igs, in oire of ~vliicll an 
clectric gong isslrncli ,  ancl in otllers a nornber of 
' vilirati~ig' bells are rung. 

htrrcui,y coiitacts are generally troni~lesorne. Tlie 
arrangement describetl seerits nnnecessnrily coin-
plicated: bcsirle~, it is tlificult to see tlie necessity for 
i n su l s t i~~g  ' oil a square of p1at)e glass.' the clocl: 

hl. 

Capitalization of names of formations. 
'I'l~i: use of c>:ll]it nis is n literary r:~tller tllan a sci-

e~ilific nlat t,cr; 1,111, gcologiitr. r~everllieless, suffer as 
:L class from tlic esislin;; conflision ill regard to the 

in the carbonate roc1;s. W.0. ~ ~ < o s c r ~ .name.: of fornlntio~~s.  

Osteology of the cormorant. 

Dr. Shnfcldt's letter ili Sc i e~~ce  
(ii. 522) calls for 

a few reniarks. I n  relation to his first st,ntcriient, 
that ' the occipital style uf the cornlo~.;rnlis not au 
ossification in  the tcntlo~i of any n~uhcle ' of the ~ieclc, 
Se1enl;a n7rote as follows: "Eige~l t l~ i in~l ic l~i*t deli1 
Carbo coritiora~~i~is nurmitl C. gracnlni;. a l~e r  nlrcli 

A l ~ i l ~ o r s  wit11 tlieiiiselves ill this \vlio ;tr.c co~lsiste~it  
ninltcr f;dl illto 111rce classcs. l'liosc of t,llt: first class 
speak of the 120tsclani, n~iil of tlic C:trl~oriiferons, hilt 
of p~ots t la~i~  strain &lit1 c;irI~oniferons ,strata. In  so 
tioirlg t l~ey c1:tss tlic llnnies of Eormat~o~isas proper 
~ioiuis,bui rc1'111c to recog~iizn ljroller ncljectives. T l ~ i s  
1jr:~ctice ciul)loys a GC~I?~ : I I I  o:lier\vise ~0~111-itlio~n ~ i o t  
tcriancctl iu o i i ~  Ia~igiragc : TVI. tlo 11uL say (jenllan 
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idiom. Another objecl ion is, that  l l ~ e  practice intro- 
duces a distinction rlifllc~~lt ofto maintain on a c c o ~ u ~ t  
the graduation of the noniinal into tlie adjective sense. 
' The ilnplgCarboniferous ' may or may ~ ~ o t  some 
such noun as formation, and the degree of such i~npli-  
cation is variablc. 

Authors of the second group speak of the Potsdam 
and Potsdam strata, but of the carboniferous mid 
carboniferous strata. The distinction thus made is 
etymologic, being based on Lhe innnediate derivation 
of tlie name of the for~n:ilion. To  this there are two 
objections. First, i t  is contrary to the analogies of 
the  language, for capitalization is generally co~~trol led  
by meariing. We speak of ' the  Pacific,' although 
the designalion is etymologically a colnlrlon I ~ ~ L I I I;and 
we call the recently popular fen~iuine waist-gear a 
jersey, althollgll the designation is elynlologically a 
proper notun. Secoud, i t  has the effect of recalling 
attention continually t o  tlie derivation, of names, mid 
thns retaining their coruiotative meanllig. For mnc- 
monic rcasons, and for these only, i t  is convenient 
that  names of for~uatious should originally be conno- 
tative, b ~ ~ t  it is of prinle importance that they should 
eventually beco~nc alerely ilenotative. T l~c re  mas a 
certain original utility ill l l a v i ~ ~ g  call to ' l'olsclani' 
mind a place, and ' carbonifero~is' a cllaracter; bnt 
the nalrles having becorne securely atlachecl to tlieir 
several formations, it is now i~nperatively de~r~anclecl 
that each shall designate a certain portion of the strat- 
igraphic column and ;Lcc~,Lainportion of geologic time, 
witllout connotating place or composition. Indeed, 
the reason why modern nsnge ernploys geographic 
terms in the nalning of new forrnalions, instead of 
designating thcrn by tlieir physical cliawclers, is that  
a r n i n i ~ n u ~ r ~  is tlius secured from the of conl~otatior~ 
outset. 

Authors of the third class capitalize a11 nanles of 
formations, wl~ctlier uscd as 11ou11s or adjectives, and 
in so doing csc;tpc these evils. Tlic ouly obJ~clio11 1 
see to their prt~ctice is, tliat i t  classes with proper 
nouns a group of names which may f$ly be compared 
with obller groups 1101 so classctl. 1 l ~ edeninrcation 
between coninlon a ~ ~ dproper IIOLUIS is cssentiallg 
son~ewhat c ~ b s c ~ ~ r e ;  anrl the ( I ra \~in%of l l ~ e  line is 
largely a matter of practical convenience. I t  is nole- 
worthy tllat 110 antlior whi~tcrcr has so d r a \ ~ ~ r  i t  as 

to include all lialnes f o ~ . ~ ~ ~ a t , i o ~ ~ s 
or wit11 colnnlou 
nouns. 

The capitnlizatio~r oP all fot.~i~ation ualucs 11;~s t l ~ e  
manifest advantage that it c~~al r l (% oue to say that the 
Carbo~iiferous roclrs aye nol; the ouly carbo~liferons 
roclcs, or, in othcl. nlords. that  it tloes not t1el)rive tlle 
geologist of the inrlepe~~tle~lt  usc of ~vorcls ii~clic,ztivc 
of rock cl~aracier wtiieh tihave 1ject11 approjrriat,ctl for 
the nanles of forti~:lLions. 11' tlie nsc of cnl)itals were 

ited, I certainly should i ~ o t  have pronounced i t  rash, 
but so cautious and incon~plete that i t  must inevita- 
bly mislead even the most careful reader. 

THECEITIC. 

Sy i l ch ron i sm of geological  format ions .  
I trust tliat yon will permit me a little more space 

to reply to the further remarlrs of Mr. Nugent on this 
subjecl (Science, iii. 33), seeing tha t  your correspond- 
ent  has failed to grasp the point which I had in-
tended to elucidate in my last communication. 

Mr. Nugent is correct when he contends that  I rest 
my case on the non-occurrence of 'evidences of in- 
versions; ' and, if my line of argument basecl on this 
fact fails to meet with his approval, I sincerely regret 
it. Paleontology, as far as I am aware, has thus far  
failed to show a single unequivocal case of faunal 
inversion such as I liave indicated; nor does there ap- 
pear at  the present time very much lilielihood of its 
ever being able to do so. Nor would the discovery 
?f a solitary instance materially affect the question, 
~nasmuchas, upon the theory of very broad contem- 
poraneity suggested by Huxley, instances of inversion 
ought to be abont as numerous as those of non-inver- 
sion. My courteous critic admits tliat "there is no 
reason why such instances of inversion should not 
have occurred over and over again," and that a t  th: 
present time their ' occurrence is almost unknown; 
but his appeal to the 'in~perfection of the geological 
record ' (both geological and geographical), in expla- 
nation of the overwliel~ning negalive testimony, will, 
I am afraid, scarcely meet the situation. 

The special cases referred to -Barrande's colonies, 
and tlie intermixture of Silurian and Devonian, and 
Devonian and carboriiferous fossils in the old red 
sanclstone of Scotland -arc far from being of the 
character desired. The former need scarcely to be 
commented upon, since they have always been in- 
volved in a certain alnonnt of obscurity; and their 
very existence as such has very recently been denied 
by hIarr, w11o personally exa~nined the region, Lap- 
worth, and a host of other geologists. 111the case of 
the old vecl sandstone of Arrar~ ,  where there is an in- 
tercalation of a band of marille limestone containing 
P r o d u c t ~ ~ s  P. puncta- giganteus, P. sernireticr~lat~~s,  
tus, Cllonetes hardrensis, Spirifera linenta, and other 
well-1rnow11 carbonileroas fossils, Professor Geilrie 

altogether tlisc*i~rdccl ill t l ~ e  of Por~l~ations, t lcs ign:~t io~~ 
this a i l r a~~ tage  tvould bo woi~lcl1)e loal, but a~~oblier 
gained; f o ~  t l~eii  be able to sl~ctnli of t l ~ e  \Ire s l~o i~ ld  
roclis of Pots i la r~~witiiout in~plying llloir ))otsdaln 
age. G .  I<. GILGICI:T. 

Remsea ' s  ' Theoret ica l  chemis t ry . '  
Will you 1i.indly allow ine to correct an error into 

which it seems that I £ d l ,  in rny notice of P~,ofessor 
Renlse~i's 'Theoretic;~l chen~istl'y ' (S'cic~zce,ii. S2G)? 
I t  cannot be denied that the statement, ''Of tlie sitb- 
stitution products of wllicllb e ~ ~ z c ~ i e  contain three 
suhstituti~ig groups, Inore tha11 three varieties liave 
been observed," is lite:,ally true. The context and 
forrn of expression were such that I could not but 
thinlr t l~ i s  assertion was ~nadc, of those derivatives in 
which the three s ~ t b s t i t u t i ~ ~ g  Hadgroups were alike. 
i t  occurred to me tliat the statelnent was not t l ~ n s  lim-

(who, we believe, first made the observalion) clislinctly 
affirms that these organisms must "have been in ex- 
istence long before the formation of the tliick Arran 
limesto~ie," and that tlieir habitat during the period 
of the deposition of the unrlerlyil~gsar~clstone was ini- 
n~e'diately outside of the basin or basins that  through 
upheaval were now b c i ~ ~ g  gradually isolated from the 
sea: in other words, we have here me~.ely an instance 
where the range of a certain number of o r ~ a n i c  forms 
has been estentled somewhat lomcr clown 111 the geo- 
logical scale t l~atl  it hat1 hitherto bee11 indicated. 
These same fornis re-appear ill the soperi~nposed lower 
carbo~liferous l imcsto~~es,  and, as l'rofessor Geilcie 
observes, they mnst have been living dur i~lg  t.l~elong 
interval coinciderlt with the sedi~nentation of the 
intervening sa~idstone outside of t,he upper old red 
sandstone area.' The  sarne relation holils with the 
Siluro-Devonian ~n i s tu re  in the basal old red of Lan- 
arkshire. No one can deny the local displacement and 
interchange of porlions of two consecutive faunas, 
especially at  about the beginning or close of their own 
respective series; but these displacements are not of 
the nature of the inversions that  ought to illustrate 
the doctrine of broad contemp~)raneity. 

To what extent similar or identical faunas indicate 
absolz~te chronological relationship can probably never 


