
S C I E N C E .  


kind are not, however, of n r e l j  satisf:tctory 
~lature; :ln(1 the pond has al)parently returned 
to  its legitimate use, T ~ A . ,  af i l r~ i i sh i~~ghon~e 
for about a lnilliou snlall tishcs. 

In no place in the ~vorlcl is i o  1111icli attentioil 
paid to magnetic* obserrntior~i ant1 in7 cxstiga- 
tioiis as here a t  I'awlo~vsli. \\'e see in this cut 
the untlergrouiicl magnetic l lou~e,  autl its size 
can be seen by co~nparisoi~ \\.it11 the f ig~ucs in 
the foregrouncl. The I)nilding c.onsist-, of two 
chainbers, sepalsteii and i l i i  I oundecl by air-
charr~berswhich are heated ; zinc1 tlie heat is thus 
(30ilvej etl througl~ the 11alis into tlte obser~ing- 

< ' h e n g - T s ~ ~ ~ ~ ,:r mile antl :b 11alf to two rniles be-
J-ond, reaching there al~out sunset. 

On our n a! back to the p:rss, I r a r  continli- 
ally looltiug bacicwnrcl, :~stonic;lied a t  tlie i ~ r i l -
liancy of the qky, the oi: i~ige-~ed ai~cl pecnliw- 
L)riclc-retl co lo~s  of the I iorizo~~, and the 1c11atI1 
of time the xivitl coloring ~.eln:iined after tlie 
going-cion~n of tlie ~ u i ~ .  IIom long this intcnic, 
afterglow contii~ued I nlrl tu~:lble to say ; as, ofi 
reachitlg the iu in l~~ i t ,we rcti ;\red our stcp.; 
dovvll what it] the Cortlil!era \tooltl be c:illc,tl 
the cal7oil. ancl thc \vestc~n 7 iew w:rs cornplet c i~ 

lost behind an zibri~pt .rrnli. 
rooms. Tl~esc  rooms ~.cmaiii a t  a ~,onclcrf~~lly 	 coiinectccl vi th thc solr All the pheno~~lc i~a  
con~ tan t  temperature. The bnilcling is quite 
isolated fioin the reinailling portions of the 
observatorj . I t  mas liere t h ~ t  the o b s r r ~  ations 
sirnults~neorls ni th those of the recent inter-
national polar espeditions m r e  made. 

The whole work of this institution is scien- 
tific in the highest clegrc~e, and there is little of 
what n e  may call popalar worli (lone ; but this 
is mnecessary, as those who mould be influ- 
enced by a mole cvidently practical rc~sult have 
notllii~g to say in regarti to the conduct of the 
service. 

fh ED SKIE,S IN 	CfIIILTA FIVE I'Eil RS 
AGO. 

THE' red sunsets ' ml~icli have recently nt-
tracted so much attention in so many quarters 
of the globe, and have callecl fort11 considerable 
discussion in Tarions scientific journals, both in 
America ancl Ji:urope, recall very similar ])he- 
nornena.I observed five Scars ago, uncler circuin- 
stances which seem to me worth recording a t  
this time. 

During the enrlj- part of the winter of 1878-
79, I Iiad occasion to pass several weeks, en- 
gagecl in geological worli, along the basc and 
among the foot-hills of the first rnomit:rin range 
that rlses above the plain of' i~orthcrii China, 

set were quite similar to those recently obse~;  c h t l  

iii New Pork,  escrpt ,  as I nom- rccall the sccntJ, 
the colois seemed to surl)a\s them in brillian(.! . 

Tllrougl~ the n1011tl.1 of Ueceirtber I was fir-
qnently irnpressecl wit11 tile ilecp red glare of 
the skies, and long tm-iliglits, althougll none 
of them appearctl to  equal in intensity tlre one 
obseir.ecl from tlie top of the plateau. Tlii3 
tiifferenee I sapposetl was clue to tllc xiev 
being some~rlint shut off by the high ridge to 
the ~vestwarcl. 

As  early as Soveinbcr the prevailing R iiidb 
iii northern Clii~la blow almost c o i ~ t i n ~ ~ o u s i ~  
from tho north-west, across the blond area of 
couiltsy covered ~ ~ i t h  loess-deposits. I n  con-
sequence, the almosl)here was ne\ er wholly free 
from fine loess-dost ; a haziness being a t  rill 
tiincs noticeable in the inount~ins,  while frc- 
quently the air was gray froin tile large amoun, 
of iml)alpable dust held in suspension. 0 i i  

those clays R hen the drlst mas most perceptible. 
the colorings oC the sliies were never rernitrk- 
able, and were only fine R hen the lower atinos- 
l~here  seemed clear and bright. 

Thesc~ brilliant afterglows continued a t  ln -
ter\ als tiirougliout December antl early part oi  
the new year ; the last o i ~ c  being noticecl abont 
the nlidtlle of J a n a a r ~  , from a small v i l l a~e  
seventj -five lniles east oC the monntaii~s, ~v11c1a: 
I hncl put up for tile night on my wng to Tiell- 

and fonns the boundary betnee11 the pro~~inces  tsin. 111 the following September I again xrlh-

of Chilili ancl Shansi. Frecl~ienllj in the ~ n o ~ i t l ~  itcd the rrio~intains and plateau of Shansi. hut 
of November In? a t te i i t io~~hat1 bee11 cirllecl to 
the intense coloring of t l ~ e  sBy, :~nd brilliant 
rccl nfterglo~vs, slo~vly fatling away, ant1 lasting 
long after the suu hnrl set. On one occnsioi~, 
1)ec. 1, I left the sinall n~w~uitain 7 illagc of 
Ghcang-blrni, accoinpnnietl hy my fsiend N r .  
IFT.  N. I'cthick of Ticntsin, fbr a lo~lg  trainl~ 
among the hills. We travellc(l. ul) tllc long 
valley, and asccnclecl to the top of the pass 
commai~dingan cstenclecl v i c ~ ~ ~  to the westward, 
over the platenu of Shansi. Althougl~ late in 
the (lay, IT(' ljushed on to the village of Tang- 

(lo not recall alij tliiilg in connection wit11 t l ~ e  
sunsets at all cornpniahle to those observcic?. 
the receding inter. But, 011 the other lranci, 
tlie atil~ospheric conditio~ls wcre also ~\lrolly 
changed ; the wincl mas blon-ing steaclilj fioiir 
the cast or ocean side ; the air was laclci? 
nit11 moisture, ~vhicli w:is frcclaeiitlg piecil~l- 
tnted in heavy rains : and Ille :~trnosphere, so 
far as  the exc could cletect, was ltee from cii~st. 
L can but thinli that tlie great brilli:~ncy ail(% 
long clnratio~i of the nft'tcirglom were intimately 
cot~rrectctl wit11 loeqs-tl11h: ~ J Json~c  aut'h mny 



SCIENCE.  


:IS the r e c c ~ ~ t  clisljlays have remarkable been 
attributed to the rolcanic clasts of I<rakatoa. 
The peculiar phenomena in the skies, lilie 
those described, %-ere not noticed at  Tientsin 
in the spring. This niay be accounted for by 
atmosplielic conditions being changed, and 
the air at this season of tlic year being over-
chargecl with too rnucli fine material deriver1 
from the dust-storms ~ h i c h  form, cluring >larch 
ancl April, so lnnrkecl a feature of the c1iln:xte of 
northeri~ China. I thil~lii t  quite probable, 1lon7- 
eJer, that red skies. similar to those recently 
obserrecl in various parts of the worlcl, may a t  
times Ile seen throughout the wiuter by foreign 
residents at Peking and Tientsia. 
-1few more worcls about loess-clust. During 

the n-later referrecl to I was much interesteel 
in the question of the loess that n as ailnually 
being removecl from the land ancl carriecl out 
to sea, ancl not only was i~npressecl with the 
amount transportecl by streams, but mas lecl to 
believe th:tt a not inconsiclernble quantity was 
borne eastwarcl by the prevailing wincls, and 
finally precil~itated npon the ocean. Inquiries 
brought out the fact, that, in the China seas, 
ships many hunclrecl miles from land frequently 
report showers of fine material falling upo11 
the clecks, whicli in many cases hare been 
wrongly regardecl as deposits of volcanic clust. 
In  conrersation the captain of the steam- 
ship China, on the passage from Yokohama to 
EIo11g Iiong in the autumn of 1579, he nar-
rated his experience in a dnst-storm, while 
~ass i t igover the same route in the preceding 
spring. The storrn occurred April 25, in lntl- 
tutle 2g0, longitude 1%'. J t  lasted twelve 
liouis, with a lieavj- ~ ~ i i l d  blo~ring steadily from 
the north-west. E h e r ~  thing on board was 
coated with an escessirely fine dnst, which, as 
the captain espresse(1 it, '.was so thick that 
it could be taken u p  with the fingers lilie so 
much snuff." Flonl tile rigging, one of the 
snilors, uncler orders from the captain, collected 
~ i t ha knif'c>-blade a lmge amonnt of the dust, 
samples of ~ ~ l l i c h  he form arded to Lonclon for 
es:imination. Sow,  I very n ell remember that 
in April the ~ l i o l e  plain of northern China mas 
enveloped in s e r e i d  severe dust-storms ; t v o  
of them, at  lc:ist, having a tloration of three 
( la-s  each, and filling the air at  times with 
dnst, so :IS to cornpletelg obscure the sun .  
There is no question in my mi~icl but that the 
inaterial mliich fell upon tlle steamship came 
from the loess of China ; ancl I believe that a 
great deal of the so-called volcanic clusts 
n-hich are often reported as observecl a t  sen 
are, at  least iri Cliinese waters, derived from 
loess-deposits. ARBOLDUAGUE. 

THE EVOLD'TIOAV OF THE CEPHALO-

PODA. -1. 


CEPII-i~o~ons,or cuttlefishes, have struc-
tural peculiarities which rnalie them the most 
favorable subjects now li110~11 for the special 
study of the problenls and lams of the evolu- 
tion of forins in time. I n  two of tlie orders 
the animals were shell-co~ered ; and the shell 
in these is so built that it lreserves, even in 
the fossils, the e m b r ~  o, the young shell, and 
all its stages to the f ~ ~ l l  Then, passing grown. 
011 into old age, it sliows in the senile period a 
series of retrograde transformations, often re- 
versing its ntlult coi~dition ancl aspect. This 
recorcl of the entire life is fuller than any one 
mho has not minutely studied this t ~ p e  can 
imagine from his experience in other branches 
of the ani~nal liingclonl. It is not only in itself 
a colnplete cycle of changes, ancl these of no  
slight or doubtful character, but the estelnal 
recorcls of the shell-structure, apertures, and 
other parts, are supplemented by the hare1 por- 
tions of two i~iternal structures, which are pre- 
served, ancl also change in accorclai~ce with the 
age of the shell. TVe have, therefore. in every 
n ell-preservecl specin~en, the unique advantage 
of being able to study tlie co~r~plete cycle of its 
incliviclual life in three clistinct sets of organic 
parts. 7TTe can therefore compare the changes 
which we observe in the inclixiclual with the 
nloclifications which the group has ~uldergone 
in its progression or retrogression in geologic 
tiines mith a certain completeness of the evi- 
dences, at present unattainable in any other 
class of animals. I n  the Belemnites, the third 
orcler, the shell and its parts are much less 
instructive; and finally, in the fourth, the 
Sepioiclea, it is so much rednced. ancl so 
frequently absent, as to lose Tery largely in 
this respect. 

The class has tnro snb-classes, 'l'etrabranchi- 
ata and Dibranchiata. These Kere establishecl 
117Ricliarcl 011-en as orders, -a purely techni- 
cal cliFerence, ~~hic11 docs not cl~ange in any 
TTV the value of the structural distinctions ns 
give11 by this einineilt nnturalist. The Tetra- 
111anchinta are shell-covered ; and they are rep- 
resentcii by the ~noclern Failtilus, the only 
existing genus. The Dibrailchiata are cle-
sceiliiailts of the former, but e~lclosecl the shell, 
ailcl resorbed it in Inany forms, so that t h e -  
appear as naked animals. The cuttlefishes, 
squid, devil-fishes, etc., are esisting types. I11 

studying these types. the author has been let1 
to aclopt n nerr nletliocl of charncteri~iilg the 
divisions, ancl besides the olcl structural tlis- 
tinctions, which are still available, to apply the 


