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that  Diplodus arltl Seriacanthns were ger~erically 
identical. 

I n  1883 Professor Cope (Proc. acacL. 'nut. sc. Philad., 
p. 108) substit.uted tlre name Didymodus for Diplodus, 
hecause the latter liarile had been gireii in 1810 to 
Sargns by Bafiriesq~ie. The distiiiguinlietl ~latnralist 
was evidently unacqnaintetl w-jth tlie rcsearclies of 
his predecessors. 

There is mnch variation in the dentiti011 of I'leura- 
canthns (as r e  sllall not^^ call Diploclus, or Didymo- 
das),  hut it is rather a \-ariati011 coirseqnent on position 
iu tlie Jaws tllnr~ specific or gc?ncric; anti riot ,only 
' tlic species,' I ~ u t  orie anti llie s:inie sr)ccirs, may ' pos-
sezs two, thrce. or four tlenticles,' but. riot tectli at  all 
like Cl i l a~ i iy~losc la .c l i~~~.Hover-el., somenhat analo- 
gous teeth nl,c: those of t,l~e ty11c 11:~rrietl I)iplodus 
irrc~u,vus?)yProfessors Nevberry allti \Vort,llcri (P(t1. 
7 I i I 2 I .  4 1. 4). Thcse were very dif- 
ferent, frori~ L)iplodus, and bcloriged to :I genus called 
T1irilr:~cotIus 11y St. .Tohri arid l\Tortlien (Pul .  Ill.. rol. 
iii. 1.1. 280, pl. 5, f. 1, 2). Brit wlietlier tlie arlinrals 
armetl with such teetlr resembleci Cl11a1iiytloi;slaclrus 
inay well be doubtetl. 

In fine, tlre order c:rlled Ich tliyol oini bj- FProfes-
sor Cope appears lo be tleniarldrcl; I,ut it, llas riotliiiig 
~vliateverto do wit,li the Pter~rorlonta or Selachopl~ich- 
thyoidi, and it may iiot eve11 belong to tllc selacl~iaris 
(sorrie of its cht~racters are very peculiar, and resem- 
ble those of protoclipr~oarls). Further, the order had 
already beeit recogriized, defined, arrd named by Liit-
lien. I~ id~~ i ro t lu s ,or Diplodus. aiitl Triodus. can be 
co-ordirlnted with tlin spines, Pleoracnr~thus, Ortlia- 
earlthus (pt.): and Xerracairtll~rs. 1111 these lraiiics are 
refemhle to a single,luii~il?/ (I'ieuracanthidae) of the 
order Senac;t~~thiri i  of Liitken. l'he proposed Inem- 
oir of Profess01 Cope will, however, be a great boon 
to scieiice; aird to ellable him to co-ordinate l ~ i s  data 
witli those of the earlier paleicliil~yologists, and thus 
render it still ~rlore valrrable. is the object of this com- 
muriication. Appareutly t no  genera, distir~guisherl 
by tlreir spiues, csliibit the Ilidyniodas, or Diplodus, 
de~rtition,-Pleuracanthus and Se~incarithna. In- 
f o r ~ ~ ~ a t i o nis especially desirable respecting the char- 

:ic2ter of their brancllial apertrires. 


As to Cl~la~i~ydoselacl~us,  
the allatonly will proba- 

bly reveal a structure nlrrst like that of the Opisthar- 

t l ~ r i  (Notidalridae), bnt of a some~vliat more primitive 


sun (ancl that is exactly what his theory alllourits 
to), ancl if lie says,,' "Professor Aclams's argument, 
that  'nrean solar t~ri le is nreasuretl: not by the sun's 
rnean rnotiori ill longitude, as Nr. Stone's theory 
supposes, bat by the motio~l of tile sun in hour-an- 
gle,: is one tliat I do riot profess to unclerstand," and 
if lie persists in maintaining these absnrci positio~is, 
then astronomers will simply leave him to Ilirnself, 
for argument in such a case is useless. 

As t,o the relation of astro~ioniyto the exact sci- 
ences, let us sec Irow ~ilucli is the point in clisputc. 
Tlie increasing discrepancy between tlie formulae of 
Eessel ancl 1,everrier for the annual rrlean niotiori 
of the sun in longitude is V.0602 per year; that is, 
six-hundredths of a secorid of arc nliile the sun 
nroves 1,206,028 seconds. This aiiiounts to eight-
hundredths of a second of time (OC.OS) iu tzc;e?zt!/ 
?jetLrs. Fxpressrd as a ratio to the trlrole constnnl., 
it is .000,000,046, or abont 1 part i ~ i  21,.500,00U. 
The discrepancy between tlre two best nod ern de-
teriniilations -those of Hansen :tnd IJevcrrier-is 
only 0".004:3 per year, or abont o~re-fourteentll of 
the above: aricl perliaps it will be aclniitted by even tlie 

no st e!itlll~siastic devotees of the ' exact sciences' 
that this is a fairly \veil deter~il i~ledastro~iorr~ical 
constant. Tlie proper tlienle for exciting asto~risli- 
lnerrt sllould be, tliat Gessel, ~vi th  the (1al.a available 
ill llis day, should liare been able to determine this: 
and w other co~rstants, so vvorrclerfullyt l o z e ~ ~  near 
their true values as modern observ~tlions shorn tlienl 

.-
such results. EI. M. Pkar,. 

\T7nshington. 

[L7treterispai.ihtrs. loose writing is rnucl~ less pro1)- 
;~blethan loose readiiig. We cou~isel our correspond- 
ent to re-read, nnd ~ ~ 4 t h  Scier~cecirc11mspectio11. 
hopes t,o present the v i e m  of all parties when so 
expressed ;LS to merit a hearing, and, least of all, 
talres occasion to espouse tlie cause of a partisari. 
Tlie contro\*ersy or] ' the luiit of time' is regrettable ; 
but foreign astronomers are abnuclantly competelit 
to conduct tlie iliscnssion, as t,liey have dolie 1ieret)o- 
fore, ~ v i t l ~ o ~ ~ t  additions to the literature of the subject 
on tlie part of mly olio here. 1 
The use of the method of limits in matheniati-

type. 41r. Garninrl's ltlernoir will ~~ntjuestiol~ably cal teaching. 
be of great value, for p i~~b; tb lp  ac-no  oiie is better 
(luaintecl with the selecliiaiis than that nentlernan. 

TIII~CO.GII'I.. 

The 'unit of time' controversy. 
1:pori rei~tlilig your editorial conilneilts iri k>'cie,tce, 

So. 58, upon the 'changc in tlie unit of tinlc ' con-
troversy, ~rhich  close with tlie xorcls "Unless, then, 
this rnatter adrnits of speedy and permanent decision, 
the orle way or the other, with the entire agreelne~lt 
of all parties to the controversy, astronomy n.oulc1 
appear to run fhe seriol~s risk of forfeiting Iier claim 
to a 111ace anlong tlie exact sciences." it stril<cs mfj.-. --- .. 
that ;~iiless the !;110le thing is intended as a sarcastic 
criticism of Mr. Stone, of which there is IIO evidence, 
it is about time to call a halt nr~on some one for loose 
writing. 

If Mr. Stone maintains that a niean solar day, in- 
stead of depending upon tlie actual time of rot,ation 
of the earth on its axis arid the actual time of its 
revolution rourrtl the sun (and hence cal~able of de- 
tertirination by actrial observation), is an arbitrary 
interval of time fixed by the dictunl (of Bessel, Le- 
verrier, or ariy other Iiuman beii~g) that in that time 
tlie earth shall move so far i r ~  its j~~llt.lrey r o ~ ~ i i dthe 

S c i e ~ ~ c efor 3larch 14 contains a letter by Professor 
Saffo~d on methods of teaching the calculns, in mhicli 
lie refers to the ' n e x  mcthotl of rates ' by the writers, 
in coiilparison nit11 the inethod of limits. Tlie 
phrase. 'new rnetliod of rates,' is quoted fro111 a list 
of subjects for discussiou by the 31. P, club, Boston, 
and was probably inteirtled as an  abbrcl\iation of the 
title of a pamphlet, "On a n e x  lnethod of obtaining 
tlie differenlials of f ~ ~ n c t i o ~ i s ,  with especial reference 
to the Newtonian cor~ception of rates or velocities.' 

We have more recently publislled a treatise or1 the 
differential calcnlus, fo~urdecl upon tile method of 
ratcc: o r  fluxions. i n  which the niethod nublisl~ecl ill 
t~ le-parn~hle tis kmployed iu obtaining h e  clifferen- 
tia,ls of f unctions, but which has nothing in conirnon 
witli the neth hods used by Maclaurin, except tlie ern- 
ployrnerrt of the co~rception of velocity ill tlie frmda- 
merital definitio~rs. 

Professor Safford regards the doctrine of ' the sur- 
vival of the fittest ' as having pronounced against tho 
method of fluxions, and in favor of the method of 
liu~its. I t  seems to us tliat it is rather the yi'oi)ielrical 
~netliods of Xaclaurin arid t,he immediate follower3 
of Newtori tliat have thus beer1 condemned, as coru- 

' -7foi~thUnotices, Jan~~; i ry ,1884, p. 81. 
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pared with the analytical metliods and more flexible 
notation adopted by the followers of Leihnitz. 

Tlie Leibnitzian notation, although originally con- 
nected wit11 the doctrine of infirlitesin~als, has now 
been universally accepted; so that we must inevitably 

dx

denote an absolute velocity by and a relative 

d?/ 
by ;<?. ~l~~ questioll \vhicll i s  still, as it, 

seerlls to us, debatable, is these sylr,bols shall 
be defined ( I 0 )  by the conception of a velocity, ( 2 O )  as 
limits of finite differences, or (3O) as the ratios of ill- 
firiitesimal differences. The second coarse arose as 
a protest against tlie logical difficulties iilvolved i r l  
the conception of infinitesimals: it labors under the 
disadvantage of attaching iio separate rnearlings to 
the synlbols dz: dy ,  and d t ,  and thereby loses much 
of t>lle advantage of the Lcibnitziar~ notation. Tllis 
rnethod is best exemplifietl in the excclleilt treatise 
of the late Dr. Toclhu~~ter.  011the other hand. the 
t-.~nploymentof the notion of ri~tcs in tliefanrlanrental 
defir~itiorls enablrs us to give to the dctaclied syml~ols 
ds, dg, arid d t ,  definite nieanings wliicli arc not of 
neces~ity infiilitesimal. 

I t  ttppe:us to 11s that this rllctliotl of pycscntillg
blle subject is better adnpled than that of linlils to tlic 
11u1,poses of elementary iiistructiori. \ire tlo riot at-
tempt or tlcaire to diiperlstt with the ~ t s c  of lilnit.~, 
as tllc following ilnotation frorn o ~ t rpreface mill 

" Tile ilistinction between the vie\\. of thc diWerentiai ci~lculuh 
her? yvesanted, and thut found ill lnost of blie ctnndartl works on 
the so l~ j rc t  Ilitliel.to pnblished, may Lic si:itctl tliu.. : the iicrir- 

at ire ifi i~hiiiilly Ijeiilled as ti10 l i ~ i i t  ~ I i i c l i  the iatio of the 

iiliitc qunntitirv l y  and 2s approachcb when tlichc q~~anl i t i cs  
:ire indefi~iitely diminihhcil. TT'llcll thin Adinition is employed, 
it is necrss:lry, before proceeding to 1;incmatical apyiicationn, to 
Iwore tliat tlliii limit in the menanre of the relative rates of z and 
y. Tn thiv \\~orl< the order ih reversed; that is ,  d l ,  nllrl dy are so 
<ieAneAthat their rntio in equal to the ratio of the r c l a t i ~ c  raton 
of :r and y :and in chapter xi., by cipplying the usual lnctiiod of 
evnli~ating indc'trrminatc fori!>s, i t  is nliown tliat the limit of 

when la i, dimini~lied intlefinitelg, is equal to thc ratio 
AZ 


clear that the term 'raw silk balls ' really nieaut co- 
coons, "as it might apply to tbetwistedhanlrsof reeled 
sillc, and tlie tern1 ' cocoons ' was in use at  that time." 
To tliis it need only be said, that, in the literature of 
the colonial prriotl. cocoons are frequently designated 
by tlie term ' balla,' or 'silk balls.' For instance: -

" Removing your bral~cher from tlie tubles, and your sill<e- 
balk or  bottonies from the bwnches 5 dayer after the worke is 
ucrfeeted, tile bitlls are then to be n1:lde eiectioli of for suchseed 
i s  yu11 "ill preserve for the 5-rlar fo l lo~~i r ig .  Bonoeili ilnd Dc  
S e r ~ v s(lo l~otlr agree tli:~t tilere slionld be proportioned 200 balls 
f i ~ r~ I I ?ounce of seed, the balla male and female." 

o,, the other lrand, ill a ,"idely extellded readill$ 
tile subject, I have nlet with the term c balls 

as reelerl silk ill any form; alld I llave no 
reason to believe tllat reeled was nlade into balls. 

yo,,, critic relnarkq, sccolltlly, u is certainly not 
jllstifiable to assutne tllat tlle cocooris mere necessari- ly  fresh, as tlley are llol llandled lnarketed.n 
?'hey are so hal1dlcd marlteled at day. 
statistics production ill E ~ ~ a,icl ~ ~co,lntries
aistricti al.e corllpiled, btLqed tile of fresll 

~h~ commerce i l l  tllen, is large. 
tions of marliet-l,ricrs appear, dlIring tire 
in trade reports and joul,l,al*. For i11st;~irce: in the 
A n , l i t e l c 7 ,  of Jlme 30, ?S83, ulltler the head- 
iIIg,  ' pris :~ ~ a r c l l ~ s9des cocolls F~~~~~~~~ des 
cocolls ~ ~ ~ l i ~ ~ ~ ~ , ,  sort of infor-there are I,agcs of 
mwtioli; ancl it is so well rulderstood as l o  
freshcocoolls. that no srJecial designation is for  
them: they i r e  simply *' cocorls.' -indeed, I am as-
sured, on goocl authority? that it is only freshcocoolrs 
that go from the producer to the filatures: even if 
' cholied,' they are acconnted fresh. 

I s  it not justifiable to belleve that estimates of the 
weiglit of cocooiis protluced ill Georgia, and of what 
was sent to the filature there, n7ere similarly made: 
that is, that they referred to fresh cocoons :' This 
view of the case canle to me only after months of 
researell and final good fortune in tracing the origii~ 
of an  historical error. Until then, I Elad accepted 
without question the current histories in their ac-
coluits of sill< production in the colonies. My expla- 
nation ~.ecoliciles their strange discrepancies: beforc 
refusing it, slioi~ld not soille other solution be offerecl:' 

2. 'I'lrnn tiit. vmployment of limits is put  OK until we are IsVhile diffcrilig wholly from tlie conclusions of your
,L article as to the causes of failure and cessation of silk- <, 

],rcpared to hho~r  that the limit hav a defiuite valae, capabii, of 
expieusion in IL l a ~ ~ g n a g ealready familiar to tlie fitudent." cnltnre in this country, I should not have troubled 

yo11 with a rcplv to criticisnls on 111-jworli, lrad they 
not contained the imputation to which, with great 
regret, I have cleemed it necessary to refer. 

War. C. TVYCRORIT. 

Rainfall at Amherst, Mass. 
Tlie morltll of February, 1884, starids alone up011 

the meteorological record of Amherst college in show- 
ing an average cloudiness of seventy-seven per cent 
of the sliy. During the forty-two years mhich this 
record covers, in no previous case has the clouclineso 
of a month averaged more than seventv-four per 
cent; i n  only five cnses has it reached scbenty; th' 
range generally being between forty and sixty, and 
the mean alinost exactly fifty. 

The fact that cloud4 and f o ~  gatlier only in air con- 
taining particles of dust, which has been scientifically 
demonstrated, suggests the question, whether the vol- 
canic dust from Krakaloa, which in higher air gave 
to us the brilliant evening slries of Ilecember last, 
may not, in its gradual descent toward the earth, ha7 e 
reached in Februarv the lower level. in which oar  

Our experience has been, that the student trained 
by this inetbod fincls no difficalty i n  passing to the  
en~ployn~elitof iirfinitesiruals, in obtaining the differ- 
entials which are required in the mechanical appli- 
cations of the integral calculus; for exarnple, those 
reqnit,ed in the determination of rnoinents of illertia, 
resultant attractiolls, etc. 

.T. &I.111~~.  
W. W. JOHNSON. 

1:. S,.naval :\cndcmy. 

Silk-culture in the colonies. 
I n  your review of my census report on silk-inanu- 

facture in the United States, your critic talres issue 
with me as to the amount of silk raised in the colo- 
nies. He declares that there is a tendency on my 
part "to depreciate the quantity and quality of silk 
produced, -a tendency which is natural, and cloubt- 
less unconscious in an agent of manufactnrers." I n  
support of this grave iu~putation, your critic adduces 
two points on nhicll he  disputes my proof that cer- clouds are formed, and l~ave  bepn tlie cause of this 
tain estimates, hitherto accepted as relating to raw u1lprecedente-J ncc~mnlntioll of them. 

sillr, really refer to cocoons, and probably to fresh S. C. S N E T ~ I .  

cocoons. He says, first, that  I by no means make it \ruberst, >fas?. 



