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which they were more tleveloped. In thc 
nearly vertical nostril there is a peculiar nr-
rangement. A fold reaching out from et~cll 
sicle divides the opening into two, connecterl 
within, thc upper of whicli Iool,s forn~aril. and, 
when moving alteatl, catches tlic rn atcr, and 
turns it into the nasal cavity to 1)ass over the 
~nembranes ancl escape b j  the loner al~crtnre, 
which looks baclrward. Nictitating membranes 
are absent. Tlre eyes arc plac~ed to loolr sicle- 
wise and downward. Above the anal fin, there 
is a small dorsal. The pectorals are of mod- 
erate size. Ventrals, a i~al ,  and caudal are 
large. From these fins, if i t  were not for lack 
of firmness toward the eclges, one would con-
clude the animal was capable of great speed. 
flowever, taking into consideration the size of 
the bratichial apertures -which allow the water 
entering the mo~lth free escape, whatever the 
ate of motion --and the position of the large 

fins, it seems as if the creature had the habit 
of bending the body ancl striking forward to 
to seize prey, as do the snalies. Tlie broacl 
fins, so far back on the body, secure a fnl-
crum from which to strike. At their margins 
the fins are very thin, and tlreir extremities are 
produced in a sort of filament. The structure 
of the jaws and gill arches is such :IS to admit 
of swal lo~ing a large object. At the same 
time the excessive slrarpness of the teeth, ancl 
the snlalliless of the intestine, indicate that the 
prey is comparatively soft. The vertebrae and 
other cartilages are flexible, as those of the 
basking sharlis Selaclle and Somniosus. A 
certain embryonic appearance in the specimen 
instigated :L search among the fossils for allied 
species. Most resemblance was found in the 
teeth of Cladodns of the Devonian; but the 
cusps were erect instead of reclining, and 
the enamel Iyas grooved or plicate instead of 
smooth. One is impressed by a study of this 
specimen with the idea, that, awaybacli in times 
when Selachia and fishes mere Illore alike, he 
would ha-ve a better chance to trace the affini- 
ties. The Bulletin of the Esses institute, vol. 
uvi., contains description and figures under the 
name Chlamydoselachus anguineus. I am in- 
clined to consider this the type of a new order, 
to which the name Selachophicht11~-oidi might 
be given, and which stands nearer the true 
fishes than do the sharlis proper. The shark 
was secured in Japan by Professor llTard, from 
whom it was purchased by the ;\lusenm of com- 
parative zoiilogy. 

The sketch on the preceding page gives the 
rncre ontline, the upper and lower views of 
the head, and an upper view of one of the teeth. 

THE IZUSSIAN METEOIZOLOGICAL 

SERVICE. 


h~,,~lrc;l-c,irt l ~ c  idea that Iinssia is behind 
the o t l ~ c ~  poners of Europe in civilization is 
tme mhen me consicier the people as a whole, 
yet. if nrc look at  what has been done by the 
I<rlssian go~erament  for the enconragement 
and advance~i~ent of science, it ~nllst  be admit- 
ted that Russi:~ plays a very important part in 
the total amount of scientific TIork accomplished 
b j  the world. 

The Russians have the best astronomical 
observatory in tlie world: they have also the 
best meteorological observatory. The mag-
lietical studies have been made in connection 
with the ~neteorological; and in the observa- 
tions, as me11 as the theoretical discussions, we 
find the same men engagccl, and the results are 
published side by sicle. I n  speaking of the 
meteorological morlr, oiie is forcecl, then, to at  
least nlention the magnetical, on account of 
this close connection. 

The Physical central observatory at  St .  
Petersbnrg was foundecl in 1849 through the 
endeavors of ICupffer. Tlie aim of this obser- 
vatory war to institute physical observations 
and research in gener:tl, and to advance Itus- 
sia in the line of physics ; and, as part of the 
latter taslr, the conducting ancl publishing of 
meteorological and mngnetical observations was 
undertaken. 

So it will be seen that this ol~servatory was 
not intended merely as a central office for a 
meteorological service ; but i t  was to become a 
physical laboratory, where all sorts of physical 
investigations could be undertaken, and in such 
a manner that nothing more co~llcl be desired, 
that is, as far as apparatus and methods em-
ployed are concernecl. 

Thc first director, ICupffer, separatecl as 
lnuch as possible the two departments of the 
observatory, as his publications show. His 
researches into the elasticity of metals, pub- 
lished in 1860, which were cut short by his 
death, show the nature of the purely physical 
investigations undertaken by him. IIe pub-
lished an enormous mass of meteorological 
material in the Annales de l'observatoire phy-
sique central, 1847-64 ; also in the Corvespon- 
dcilzce mdtkorologique, comnlenced in 18.50. 

I n  seven places hourly observations of the 
meteorological elements were instituted, and in 
six places of the magnetical elements. These 
and many of the observations from other sta- 
tions, made a certain number of times a day, 
were publish~d. 

S.G A I L ~ ~ A N .  I n  speaking of this material, I'lofessor l\'ild 
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saicl, " I t  is ZL complete mass of meteorological 
:~nd magnetical observations pal~lishcd in de- 
tail, antl therefore easily accessible to every one, 
and such as no other land possesses: it is of 
great value to the science ; but it would have 
been much inore valuable, yes, invalual)le, if it 
was as satisfactory as comprehcnsive." 

As a t  first organized, there were few under- 
officials in the observatory ; and nlost of them 
were inen who received small salaries, and n-ere 
not especially qualified for their positions, -
or, rather, there mere no positions for men 
qualified, -so that the director nTas obliged 
to attencl personnllj- to all work requiring much 
thought. A force. then, of a director and five 
not specially preparecl men was to conduct 
the work of the central office. frorn which were 
to be iss~lecl the meteorological observations, 
ancl their discussion, of a country fire tirnes as 
lmge as all the rest of Europe, through which 
about twenty separate meteorological institutes 
are distributecl. 

I t  is not to be woaderetl at. then, t l ~ a t  Rus- 

sian observations lay for so many years almost 

~ ln~ l sed  Any one who 
by their meteorologists. 
has attempted to work with magnetic obser- 
vations knons that little can be done siagle- 
handed. especially if the person must also busy 
himself with the instruments themselves. 

Through inability on the part of the director 
to cope thus single-handed with the great work 
undertaken, the ~neteo~ologicalservice nent 
gradually into decline. The separate stations 
coulcl not be properly inspected to see that the 
instruments were correct, nor coulcl the neces-
sary attention be given to the preparation of 
the observations for publication. Xatters 
finally came to such a pass, that about 1861 a 
re-organization of the service was agreed upon, 
aiid the establislirnent of forty new n~eteor-
ological stations. Homever. the next year. trnd 
before any thing could be done, ICapffer diecl, 
aiid Iiaerntx nTas callecl to succeed him. 

This great meteorologist at  once elaborated 
plans for the improvenlent and enlargement of 
the service ; but n great undertaking of this 
kind goes forward slon~ly, aucl at  his death, two 
e a r s  later, ~ i o t  much had been carriecl practi- 
cally into effeet. 

The service, then, mas in a disorganizecl 
condition R-hen TJTild took charge in 1868. 
Although i t  is probable that a great improve- 
ment Foulcl have taken place hacl liaemtz 
li~ecl, j e t  we can harclly hope that he would 
llave placed the service in that high position 
which it now holcls in reference to others, and 
which it assumed so shortly after the choosing 
ot'JJTild as director. 

I'rofessor Wild cloubled the corps of assist- 
ants, and made the positions so desirable and 
important that university Inen were glacl to 
accept them, and goocl men from other con-
tinental countries were easily persuaded to 
accept places. Thesc mcn mere of such ability 
that they could undertake and successfully 
carry out, under the supervision of the director, 
any single investigations, and thus relieve the 
chief of that care antl constant n-atchfulncss 
which would have been necessary had he had 
less skilful assistants. The results of these 
labors can be seen in the papers publishecl in 
the Eeyiertorizcm f t i t .  v7eteorologie. 

Gat it is mainly of the Russian service as it 
at  present exists. antl especially of the meteor- 
ological observatory, that I nish to speak. 

The whole establishment is composecl of 
several observing-stations of the first order 
(i.e., R-here either hourly observations are 
rnade. or mhere self-registering barometers. 
etc.. are employed), ancl about n hundrecl ancl 
thirty stations of the second and third orders, 
where observations are made at  stated times 
(luring the day. In  orcler to obtain an idea of 
the distribution of these stations, the reader 
nlust cons~llt tlie chart accompanying the Tem- 
pcratur-ve~l~iiltnissedes rz~ssischen reiches, pub- 
lished in 1881 by the obserratory. 

The meteorological observatory a t  St. Peters- 
burg consists of two parts, -the Central physi- 
cal observatory, in the city itself; and the 
observatory at  Pan lovcsli, in the country, about 
thirty kilometres distant. Tlie present builcl- 
ing occ~~pied by the former R-as built about 
1860, ancl continueel to be the princi~al  observ- 
iug-station until 1877, when the other was 
grouncled. 

'rlie building in St .  Petersburg occupies 2 

not prominent position at  a little distance from 
the north bank of the Neva, in the R-estern end 
of the city; but it has no longer the quiet sur- 
rounclings that it probably had at the time of 
its construction, as the city is extencling in that 
direction. 

All of the work of standarcls, instrument- 
comparing, preparing inatter for the printer, 
corresponclence, snpplying stations wit11 neces- 
sities, and the general management of the whole 
service, is carried on here, ancl for eight or nine 
months of tile year it is the dwelling-l~lace of 
the director. 

For the non-meteorologist, however, the 011ly 
attractive feature of the institution is the largc 
instrunlent saloon, where there is much fine 
ap~~ara tus ,especially standards. The library 
is a x7ery good one, ancl the numerous books in 
foreign languages sl~ow the estent to which the 
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Russians make use of foreign writings. In fact, to change it into such a form as he wanted. 
very few of the books in the library are in the Again, the old observatory was a poor plaoe for 
Russian, even when containing their own work. magnetic instruments, both on account of the 
There is, however, a strong reaction in this unsteadiness of the instruments, and the close 

XETEOROLOBICAL BTATION AT PAWLOWSIC, RUEEIA. 

respect ; and before many years we may expect 
to receive the Russian scientific publications, 
not in the French and German languages, as at 
present, but in the Russian. This mill be un- 
fortunate for us : because the language is diffi- 
cult to learn, and much of their science would 
be buried to us for a long time at least. 

At Pawlowsk there is much of interest. It 
requires about an hour's time on the railway 
to go from St. Petersburg to this place. On 
the may there, the clump of trees surrounding 
the great Pulkowa astronomical observatory is 
visible ; and in winter the main building itself 
can be plainly seen. 

There were several reasons for the founding 
of this new observatory. Professor Wild had 
ideas that he wished to carry out, and which he 
considered essential for the best results : he 
had found the city observatory in a settled 
condition, and it would have been impossible 

proximity to the iron ships that are constantly 
passing and repassing on the liver, only a few 
hundred fect away. He also had the idea, 
which is shared by most meteorologists, that 
the city itself is no place to make meteorological 
observations ; as the conditions are not the 
same as in the surrounding country. 

This observatory is situated nearly two miles 
distant from the town of Pawlowsk, which lies 
thirty kilometres south-east of St. Petersburg. 
This town, although thinly inhabited in the 
winter-time, is filled to overflowing in the sum- 
mer by the people from St. Petersburg, who 
want to enjoy what little summer coontry life 
they can find. 

A small portion (several acres) of the park 
of the uncle of the present czar has been given 
for the purpose of the observatory, and this 
piece of ground has been fenced off and the 
buildings erected upon it. The land lies per- 
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feutly flat, and is mostly covered with fir trees ; 
although, of course, part has been cleared, so as 
not to influence the readings of the instruments. 
The observatory is certainly the meteorological 
paradise (at least in summer); and the visitor, 
whether casual, or there for the purpose of 
study; cannot but be struck by the taste which 
has been displayed in its organization and con- 
struction. The whole establishment was erect- 
ed a t  a cost of about seventy-fire thousand 
dollars. 

The accompanying illustration shows the 
main building from the north side. The large 
thermometer-shelter is seen against the build- 
ing ; a little to the right, through the trees, is 
seen the stable; and still more to the right 
the roof of the director's summer residence is 
visible. Of the smaller buildings, the one to 
the right is a thermometer-screen; the other 

another rain-gauge, and the black bulb in 
vacuo near these. Inside of the little ea- 
closure is a sand-heap in which are buried the 
thermometers for measuring the earth's temper- 
ature at  different depths. The instruments 
are placed both in a vertical and horizontal 
position. In  order to get at  the horizontal 
thermometers, a hole has been dug, which con- 
tains a box filled with earth, the hole being 
covered by a trap-door. The box can be slid 
from its position, and the end of the thermom- 
eter-cases exposed to view. These are then 
drawn out (horizontally) by the observer, and 
read without taking them from the hole. The 
vertical thermometers are not in this hole, but 
are drawn vertically out of the sand when read. 
The glass tubing surrounding the thermometers 
is so made that no moisture can reach the 
thermometer-bulbs. 

".,*, a t .  I 

XAf3NXTIC OBSERVATORY AT PAWLOWSK, RUSSIA. 

two for self-registering instruments, one con- Near this sand-pile is a pond constructed for 
taining a rain and wind measure, and the other the purpose of making measures of evapora- 
a rain-measure and atmometer. There is also tion on a large scale. The observations of this 
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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 


