
Rhythmic variatioil. 
I t  is a general :~sioln iri ' l~~.ectliii$'nriil in allied 

biological dirci~.;sio~~s, Ilint 'like proiluces like;' ancl 
yet in nature, or nrrtler art, Ire have no iilstaricc we 
can nso \vl~err like ha.: produced an idelltical lilreriess. 
I t  railier scerns tllat tlie practical expression s l i o ~ ~ l d  
be the coilverse one, tliat ' variation protluccs mria- 
tion ;' for ill Iinture mc fi~id variation the general fact, 
no ani~ilnl and no plant proclacir~g offsprilig pre-
cisely siruil:tr to itself. Indecd, as the attribute of 
life is ~ r~o t ion  and but morrielitary eqnilihriwn be-
twcelr intcrnxl a ~ i d  extel.ua1 force*, we nlay co~isicler 
variatiori a3 an einpirical law of n:tture, and ar in-
flaerrced by the law of rligtlnn, nsoutlinetl by IIerbert 
Spencer, wlio says that rhythm re.iult9 ~vhererer there 
is a conflict of forces not in equilibriu~n. 

'l'llis litw of rhytllni seem3 sofficient to explain, in 
part or in wllole, sonic of the r a r i ~ t i o l ~ s  observed 
in species, and for wl~ich neither natnral nor sexual 
selrctioli can account. Givcn orgnnisms ilntlcr 
similar el~vironmeilt, and reniotc frorn select,ive op- 
po r tu~~ i ty ,we rirosl believc: that varialions Innst 
occur; and these variations rllust natumily becorlle 
grouped ;tbout types under the actioti of l~eredit,y ant1 
some other gciiirral lams, giving tliroagll rllythmic 
action the appeara~icc of progressive clevclopinent. 

Probably this l a ~ v  of rliytliinic moremelit lnay ex- 
plain tlre iliterestii~g ral.iatioiis ~vhich hare origi-
natccl species in ce1.1itiri ~~rotoplasrnic orgailisms, as so 
well tli~scriberl by t'rofessor Ass Grsy (i lnaer.  joum. 
sc., April, 1884, X27), wlio sags, -

"No  exercise of ' n n t u r i ~ lwclcction ' cotilcl produce tlle 8ilccr8. 
%ivechanpca presented in  tlie cvo lu t i on~ i ryliistory of t l ~ etvpical 
Orbitol i to,  froin Cornospira to ~piroloca~ii i ; t , f roinGpirolo;~uline 
Lo I'encroplis, froin I'cneroplis to Orbiciili~la,f i u i i l  O r t ~ i c u l ~ n ato 
the  ' ~irn1)le' f'orins of Orbitoiites, and froin tlic ' 8in1pIe' to tlic 
' coiiipirx' forms of tile last-named typi.. h i i d n s  ;lllthesecnriicr 
f o r i u  still flourish ~uirlcrconditions which (so fiir ;ra ran 1)c as. 
certnined) arc: yrcciscly tlie same, tlicre i~ iio sroi ind to  belicrc 
that  any <)lieof  tlicrlr is better iitted to survive  tllan anotlicr. 
'Piic.\r ; ~ i 1irnbilie tlirir nourishment  in the same moile. nnd rio 
on? i v p c  h:ls lniirc power of going in search of i t  tlia~i'anc~tl~cr. 
'~11:it"thcy:ire 2111 depclrclent bn cssentinlly the innic  conditions 
of tcoiperalure and depth of water, is 8howr1by their occurrence 
in tlie antlie niarine arc:is. l'liat tlicv all eclrially serve as food to 

that  the soci:tl re-unions which have u s ~ ~ a l l y  
accompanictl the anrit~:~l session were, from 
rarions acciileiital circumstances, oinittccl. It 
has long beell a custom, if not an unwrittell 
lam, of the academy, t o  dccline all social nt- 
te l~t ions wllich clo not come either from mem-
bers or officers of the academr,  or from heads 
of go1 crninciit departmerits iuterestccl in  i ts  
work. 

An iaterc>sting f i a t ~ ~ r e  of the mee t i i~g  mas 
n cornnianic:~tiol~ received frorn i\Irs. J. Lam-
renee Smitli, witlo~v of the late larnciltecl 
cllcinist of' I,oiiisville, proposing t o  give the 
sum of eight tlrousal~cl dollars, which she llad 
received f1.0111 Rarvnrcl collcgc by the  sale of 
Professor Smitll's collection of meteorites, to  
establish a for the ljromotion inernorial f ~ ~ n c l  
of meteoric research. T h e  acacleiny will then 
have four consiclerable fnnds for the promotion 
of science, - the Rachc, Draper, \JTatson, and 
Smith funds. 

Tllc follon~inq were some of the more inter-
es t i i~g  of tile physical papers : -

I t  has long been a ~vc l l - I~I I~LI-nres~ l l t  of 
theoretical mecl~anics, that  the  rotatioil of the 
earth causes n slight tenclency in any sonth- 
~valtl-flo~vii~grivcr of the northern lic~nisphere 
t o  press tonards  i t r  l ight  bank;  m ~ dvnrions 
pheuomcila 1la.re Leen attributed t o  tliis, 
:~inong others a tenclency of drift-S L I ~ ~ ~ O S ~ C ~  

woocl to  aectunolatc on tlzc right rather than 
on the left bank. It is,  11omcve1-, readily 
sllo~vn that  this tenclency c o l ~ l ~ l  proclucenot 
tliis effect ; nncl tlie geineral conclnsion has  

Geneva, X.Y. ,  April 12. 

Rare Vermoilt birds. 

In a list of birils giver1 luliler t,his lieatling in No. 


5.5 of Science, nppearetl the b ~ n c r i c : ~ ~ r  avocet (Recur- 
vir.ostr,t : ~ ~ n e r i o ; l ~ i i ~  mm.blel.Grn.) ant1 orn~ige-cro~v~~ct l  
(Helni in t l~opl~n~a.  I t  appeikrs, tllese cclnta Say, Iiil.). 
were adti~ittecl on rnistal;en evidence, and are not to 
he coilsitlered as Verinot~t birds. 

F l t a r i c~sI$. I-I~rrrrrcrc. 

TIIEn ~ u n h e r  of 1)apers presentecl a t  the ses- 
sion of the Kational acatlemy of sciences in 
\V:lsl~ington last meek was less than usual, 
and,  jiiclginq ftonl the cliscussious, none mere 
of cornmancling interest and importance. A n  
on~isunl  nrimbcr of prominc~lt  members were 
> ~ b s e ~ l tfrom tile ineetirig ; and it  also happe~lcd 

larger mnrinc i ~ n i ~ n n l s ,  he doubted;  iiriil i t  is liardlycan ~c; ircely 
conceir ;~blc  t h ; ~ t  :inv ol' tlleir dcvoiirc.rs woiild iliscriinirinte (for bccn, that  t l ~ e  only effect mould he  a n  imper- 
example)  i~e tmecniiic [lisi<sof a 1::rqe 0.~n :~~ .q ina i i s ,  cep t~hle  clifkrence of level of the  t n o  sirlcs of or niiiih~t:-
s i z < ~ l0 d~iples,arrd:I small 0.comi)l:i~i;tta,wliich cvcii the trained 
eye of the niiturnlist  rirnnot diatinpl~islr\vitlroirt tile assistailce tlie r i rcr .  Tile object of tlie first paper read -
of 3 rn~gnii j ing.pi;~~s," that  of J l r .  Ciilbert, on the cleflection of river- 

E. 1,r:n-rs STURTEVANT. of terrestrial rotation- conrses in coilscql~cncc 
~ v a sto point, out a n  indirect result of tlie forces 
in  qne>tion, ~ ~ l ~ i c h  hitherto been over-had 
loolcecl, a11cl ~vhich might l)roduce ohservnblc 
results. I l e  sl~olvcrl tliat the effect of terres- 
trial rotation is  t o  increase the c c ~ ~ t r i f ~ ~ g n l  
force on t l~oqc curies mhich deflect the river 
from the right towards the left, and to dirnin- 
ish the i 'o~ce i11 the opposite direction ; the 
diffcrcncc in  the case of the &lississippi River 
being nbout one-tenth part  of the whole. 

111 tiis paper on the origin of crystalline 
roclis, D r .  Stcrry I lml t  conceived tliat rocks, 
like gneiss ancl other felspatliic, hornb lc~~dic ,  
and qoarlzosc nggrcgates, resnltecl from the 
action of \Iratcr on t11c superficial and last con- 
gealed part of the enrtli's crust, through up- 
nrarcl lisiviation. Tllc separation of zeo l~ tcs  
and quartz froln hasic rocks i s  ,z survival of this 
process of depositio11 from miileral springs, 
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.rvhose action divided the primitive rocli into a 
lower basic a ~ i d  an upper acidic portion. The 
author clistingnishes this by tlic iialne of the 
cririilic h?pothcsis. 

111 continuatioii of the series of researches 
n,liich he lias been mali-ing upon solar and ter- 
restrial radiation, I'rofessor Langley presented 
a short paper on tlie character of the  heat racli- 
:~teci from tlie soil. I t  is a comrnoilly accepted 
opinion, tliat the atmosljl~ere is less trans-
lsareilt to the inrisible heat-rays of the st111 
than to the risible light-rays, sillcl tliat the heat 
stored in the atmosphere is doe to this cause. 
His researclies had, ho~vercr, s11on.11, that, so 
far as solar racliation is conccrnccl, this view 
mas ill foluntlccl, sii~cc the sol:xr raj-s of longest 
ware-length pass as freelj- through tile atmos-
phere as the risible rcil ra j  s. But, ~vhca tlie 
radiation fi-01-11a n~etstllic surfi~cc heatecl to the 
temperature of boiling water Tvas measured, 
rays were fo11nd of a ~ave- length  far esceed- 
ing ally that h:1d been measured in tlic solar 
spectrum. As it could not be co~lsiclcrcd prob- 
able that sncli rays mere really wanting in the 
lieat emitted b j  tlle sun, he reacllecl tlie conclu- 
sion that they were absorbed by the atinosphere, 
%-hich sho~llti tliercforc be regarded as opaque 
to such m j  s .  This being tlie case, all or nearly 
all the heat radiateel by the soil \vould be iiitcr- 
cepted by tlie ati~iosphere ; and thus Ire hare 
the heat-stoling effect to mliicll tlie tcmpera- 
ture of o ~ i r  globe is to be attributed. Inci-
dentally Professor Lai~gley esl)resscil llis entire 
(Zissent ii.0111 the conclusion of IIcrschel nncl 
Ross rcspc~cting the heat racliated by the moon. 
The latter had attempted to difYerentiate the 
lieat ieflcctecl by the moon from that radiated, 
and to deternii~le the latter, ancl tlius reacll a 
conclusion respecting the tem1)erature of the 
lunar surface. The conclusion of Professor 
Laiiglej's resenrches mas, that the heat racli- 
atecl by t l ~ e  moon co~lld 110 more l)eiictrate our 
atmosphere, so as to be absorbed 011 the carth's 
surface, than it co~llcl penetrate the armor of a 
ship of war, and that its supposccl measure 
must therefore be illusory. R e  also csprcssecl 
the opinion, that the temlseraturc of the lnoo11 
under the i~lflrlence of the full radiation of the 
sun, instead of being s e ~ e r a l  l~u~~clrecl degrees 
Fahrenheit, as l~erschel had sul~poscd, mas 
more likely rery far below the lowest known 
011 our glohe. 

Dr. Ililgard made a communication on tlie 
delslh of llie mestcril part of the Atlantic Ocean 
and Gulf of IIexico mitli respect to the Gulf 
Stream. His relnarlis were illustratccl by a 
model in relief, showing the configuration of the 
whole country cast of the Mississippi Rirer, and 

of the bottom of the AtlnnticOcean and Gulf of 
~ Iex ico .  Tlle rerx s l o ~ ~  rate at  n.1iich the clepth 
of the ocean diininisliecl until the Gulf Stream 
mas re:~cherl, and tile rapidity with which it 
then shelved off, were rery strilringly shon~n by 
the model. Dr. Hilgard also gare  ml account 
of the progress of the work of the coast-surrey 
ill connecting the Atlantic and I'acific coasts 
and the G;ulf of Mexico by precise lerelliiigs. 
'rhc ~vorli. lias heeii in charge of a single assist- 
ant, aiid 11:is bee11 carried 1,'iSA liilometrcs from 
New York. past St. Louis. The datuiii-point 
a t  St. Louis has beell tletermined to be 126.91 
lilet~es above lnca~i sen-level at Sandy Ilook, 
wit11 a probable error of -18 millimetres. By 
three sets of lcvellings, mhich have been made 
by diffe~ent parties in the Alississippi rallcy, 
from St. Louis to the Gulf, a i d  wl~ieh arc, in 
part, of u~llrrio~vn raloc, it ~ o u l c l  appear tliat 
the meail sea- le~cl  of the Gulf at  Kcm Orleai~s 
was one metre higher than that of the Atlantic 
Ocem~ at  bnnily IIoolc, -n difference cleeinecl 
probably greater than fact. 

Mr. 11. 31. l'aul of tile na\-nl observatory 
reail a short paper on the I<rakatoa atmospl~eric 
wares. 1Ic had made a copy of the curves of 
qtmospheric pressure on the tlnys in qucstio11, 
as registerccl a t  the signal-oEce ill \\'ashington, 
a~lclreacheel co~~closions similar to those of Gen. 
htrachey a~icl others. IIe also shometl that 
m:l,ves of the same kind had been recorclcd a t  
other tiines on the register. 

Serernl of the papers presentee1 on the bio- 
logical side r e r e  the direct result of the cs-
plorations of the U. S. fish-commission steamer 
Albatross. One of inore than generaln s ~ ~ a l  
interest mas that of I'rof. A. E. Verrill, who 
gare an account of some of the zo6logical 
results of the cleep-sea drcdgii~gs between (:ape 
Ilatteras anil Nora Scotia, using the inodel 
eshi1)itecl by Dr. EIilgnrd to illustrate his re-
mnrlis. Tlic number of additions to our fauna 
was surprising, including many new family and 
gciieric types ill fishes, e~nstaceans, molluslcs, 
echinoclerms, 2nd other of the lo~vcr inrcrte- 
brates, and many ~vliose nearest allies were 
inhabitants of distant seas. The clredgings 
nrcre fro111 two thousand to three t h o ~ ~ s a n d  
fathoms. 

Dr. Gill and Mr. Rjder 's  paper on the 
TJyolneri exposed the characters of an cstraor- 
dinary type of deep-sea telcost fishes, haring, 
alnoug other characteristics, no bmncliiostcgal 
aucl ~ h a r j  iigeal, ai~ri only rudimentary branchial 
arclles ; a11 imperfectly ossified cranium ; 0111~ 

two cephalic arches, -a maxillary and a sus-
pcasorial ; no palatoptcr-goid and an imper-
fect sca1)ular arch. The remarkable cleviatio~ls 
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from the ordi11ai.j fish-typc call be exl)l:iinccl 
OII teleological grountls. The enormous tle- 
\ elopmei~t of the j a m  tllro~ts the brancliial 
apparatns out of' place, and entails its event~lal 
tlrgratlation. The peculiar constructioil of the 
1nout11, and opposability of tlie jams, appear 
to  be cor~elatecl wit11 sclcctioi~ for food, n hie11 
sclems to consist plincipally of globigeriuae ancl 
c.opt~pods, ~ l i i c h  n i  e cloobtlcss restrainecl from 
escape, ~ i t h  the TI atcr qjectetl from the 11iout11, 
by the structnres frinctioning ns pocliets and 
n l~alebone. 

Ailother papel*, lz~~~gely based on tllc morli 
of' tlle Albatross, \?as that of Dr. Gill on the 
i(~htl1yologicx1peculiarities of tlie Bassalian 
realm, as he has proposed to call tlie deep- 
sea region. Ilis views, wllich are at  direct 

:lriaiice froill those of Dr. Gi~ntlier, based on 
the st11dy of' tlie Challenger material, will he 
::ire11 i11 soine detail in a n  early anmber of 
Science. 

111 his paper ou mastoilons, read by I)r. Gill, 
IJlof. 4.:. L). Cope clai~ned that ten species mere 
linon 11 from Korlh Amclica, of which no less 
tliml eiglit fiourislled d n ~ i n g  the I'ncrco period. 

Dr. .J. S. l3illings, t l l ro~~gh Major I'omell, 
suggested a ncnT methoc~ of' staclj ing crania by 
i i ica~~s  aild exhib- of compo~ite l~llotog~apliy, 
ited so111e \cry intc.1 estiiig prints tulien in il- 
lust~ation,on e:lc11 of nliicli seven ailults of the 
same race ancl sex n7cre sho.i\ 11 from in front, 
iti piofilc, a11c1 from beneath. Sioux, lklr i~no, 
: ~ n d  Iln\~-aiion-Islanders n erc thc 1:lces chose11 ; 
niid tlie lnctllotl seemed cnpable of wide alq~li- 
(.ation mitli goocl results. 

IVcsitic~~tI:. 31. Gallandet read a l)nl)w oil 
Ihe ' combiued s j  steill ' of tenelling the deaf, 
nliicli he illustrated by one of liis l~a l~ i l s ,  who 
co~ilcl allsmcr questions pat to lii~x nit11 con- 
side1al)le disti~ictucss. 'rile spzalter n as liot, 

ALiT dIZCTLC V E S S E L  AN11 lII3R EQUIP-
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ii GOOD portio11 of tile scicr~ce of na r iga t io~~  
is deroted to the suljject of safetj . I11 navi-
gation in the ice, that object is i~lcreasccl ten- 
fhld in imporlance, and overshacloms all otliers. 
I n  tlie history of tlle different arctic royages, 
mbetlier for popnlnr rcadinq or for bcientific 
report, tliis qt~esiion of safety has generally 
been consiclerecl only so far as tliat particular 
voyage llacl any thing interesting or useful to 
suggest as a result of its own adventures. 
TVh~leit is not hoped in this article to aclcl any 
tliii~g to o11r 1)1,evio11s stocli of knomleclge, 
still it is possible, that by bringing togcthcr a 
statenlent of oarions dailgcrs allcl clifEculties 
to be met, and the lncthocls w11ich l i a ~ e  been 
employed to overcome them, its pub1ic:~tion TI ill 
aid in an ui~clerstancling of this often tnlkecl of 
arctic voyaging. 

Tile subject of ice-narigation embraces tlie 
coi~structioi~of ships for this peculiar employ- 
ment, or the altering for it of those that have 
seen less se\ ere selrice ; their mallagelncnt 
uilcler tlle v a r i o ~ ~ s  combinatio~ls of ice-paclis, 
ice-floes, icebcrgs, ticlcs, storms, currents, nncl 
evrry obstacle of' the frigitl zoiie ; their care 
ant1 lxeservntion in the ice during the aletic 
n inter ; ancl their liheratioa from this ice when 
the summer will allow them to bcqiil again 
their c spe~ ie i~ce  as tliey l?rosecnte tlieir journey 
011or homewards. 

I mill not dn-ell upoil sucli indubitable facts 
as tlie qnnlit of tlie ship's material, wllich i t  
is evident inust 1)c of tlie \cry best, be i t  troocl 
or iron, or tile aliilost equally apparei~t fiict of 
tile superiority of n vessel specially conslructed 
for this pu~posc,  b j  the llnllcls of proper per- 
sons nho  ha\-e liad espericncc in arctic nari- 
gation as ~ r c l l  ns na\ a1 constraction, o\-er the 

lionel er, of opinion that tlic use of tlie m a n ~ ~ a l  rccoiistinctcd mercl~antinan or eve11 strollger 
hystcin co~ild be cnlircl~ dispcnietl nit11, and 
c hnmcterized as n fallacy the vicv s 6ul)posed 
to he 11clcl by anotlier school, - tllnt because 
io111c dcaf l~acl I,eca taught to spe:~lib~ lip 
insllnction, tliereforc all conld be so taught. 
'I'lie sgstcni nl~icll L)r, C;allaudct picfers, 11c 
:vould p~ob:rLly consider an eclectic one, nppl! -
illg to eat11 case tlie metliod best ailnl~t~cl to it. 

Tiic folloning gcntlen~en n eic elected rucm- 
be15 of tlic :rcatiei~ly: P ~ o f s .  14:. h .  Da11a anrl 
h t l n c >  I. bmitli of' Yale collegc, Geii. C. B. 
C'olnstocb of the corps of engineers, Dr. TV. 
LC. 131ool~s of Jolins Iloplrins n n i ~  crsity, nilil 
Capt. 41. 1;. I)irltoi~ of llle U. 8.geological 
barvcj . 

'rhe autumn session of the acatlemj mill be 
llelcl ill October, at  Xen pelt, IZ.1. 

built man-of-n ar. Tlie s~~pci io l i tyof iron 
sliips over t1lo.e of noocl no longer llolds in 
tlic Arctic. Tile rapi(1 coni111cti~ e 1)otrer of 
tlic former makes it alrllost ilnpossible to I<eel) 
an equal)lc temperature nitllout a tllicli illside 
coating of some non-conclnetor, besicles the 
lliorc ral~id fo~mation of fi osts f ~ o m  co~iiienscd 
~noistules along tllc outcr siclec, of tlte b11111<s, 
causiilg serious diseases, tiilil grcatly aiclii~g 
tlie propagation of tlint niost te~riblc of all 
a1 ctic scoui gcs, tllc scurvy. ?'lie buperior 
strength and cndlirance of iloil over ~vood, i11 
the usunl nccidents of the tcillperate nucl trap-
icnl seas, seclll to bc lost nllcii the test coines 
i n  tile sljape of seyele plessure from tlic ice ; 
tile elasticity of the wood n l lo~ ing  it to return 
to it? oiigin:~l sllapc nf'ter an :~lmostindefinite 


