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S C I E N C E .  


Manifestly it must stop in the afternoon, as the 
sun's heat decreases ; and it can never occur 
at night, f ~ r  then the surface-air is, as a rule, 
cooler than that above, and the atmospheric 
equilibrium is correspondingly stable. Further, 
the whirl will remain a t  one place, unless, as is 
often the case, it is carried along by a general 
motion of the upper air. 

There is a very strong point of evidence, if 
any is needed, in favor of the view that heat 
applied to the lower layers of the air will pro- 
duce a whirlmincl. This is the fact of their pro- 

FIG.4. (Taken from Abhal~dl.gesellsch. wiss. Gott.) 

duction over fires. Much interest mas excited 
in this question in connection with the arti-
ficial causing of rain, some forty years ago, in 
this country ; and observations were carefully 
made of the whirls formed over burning moods 
and canebrakes, showing them to be very sim- 
ilar in form and action to those naturally aris- 
ing on dry plains (fig. 3 ) .  Similar whirls have 
been seen over volcanoes (fig. 4)  ; and on a 
calm day the smoke ascending from a factory 
chimnej may be seen to have a slow rotary 
motion. Heat is therefore an amply sufficient 
cause of such disturbances. No other excite- 
ment is needed, and electricity has no essential 
part to play. In  recognizing this, we see the  
chief difference between the older and newer 
theories of storms. 

Sand-whirls are common in all desert or 
dry regions, where they often have the name 
of spirits or devils, from the fantastic and 
apparently eril way in which they flit across 
the burning sands. They have neither clouds 
nor rain. When well and frequently derel- 
oped, they may grow to dangerous strength, 
and lift much dust and sand into the upper air, 
where it is blown long distances before falling. 
In  this way they serve as important geologic 
agents. Vessels west of the Sahara, or east of 
China, are tllus often powdered over m-ith fine 
dust slowly settling down after a long flight 
from its desert souGe. 

The smaller water-spocts, doubtless, belong 
near here in our scheme of classification ; but 
as they are usually aided b- vapor-force, and 
apl~roach the character of tornadoes, their con- 
sideration is best deferred till later. 

Finally, before going on to the larger storms, 
one point of much importance must be empha- 
sized. The change from the stable equilibrium 
of night and early morning to the unstable of 
noon is effected entirely by the sun's heat, 
which warms the lower air, and causes it to ex- 
pand. In  expanding, it lifts all the upper air 
that rests on it ; and this is no small piece of 
work, for the air that is lifted weighs about G 
ton over every square foot. When a point of 
escape is found, the heavy upper air sinks 
again, as the expanded air is drained off (up- 
wards) at the centre.. I t  is this gravitative 
force of the sinking air-mass that causes the 
dust-whirlwind, in re-arranging the disturbed 
equilibrium of the atmosphere ; but gravity 
woulcl have no chance to show its strength, if 
the air had not been lifted by force from the 
sun. The winds of a dust-storm, therefore, 
depend on gravitative force brought into play 
by the sun's heat. All storms and all winds 
hare more or less closely this relation to solar 
energy and terrestrial gl.avity. 

( T o  be cont~nued.)  

THE INTER NA TIONAL FISHERIES EX-
HIBITION. -FOURTH PAPER. 

ON the 1st of October, a t  noon, the number 
of visitors to the exhibition passed the much 
desired limit of two millions ; and, although 
the rainy season had set in, the daily average 
of attendance was still increasing. The finan- 
cial success of the enterprise was more than 
certain two months. ago ; and the receipts of 
each day since have been swelling the surplus 
fund, the disposal of which is now a fruitful 
subject of discussion in England. Although 
the organization is a private one, the character 
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of the men in c o ~ ~ t r o l  the recog~litioii of i t ,  a11~1 

granted by tlie Queen and the I'rince of Wales, 

render it  cel tain that  the prolits will be clt.votec1 

t o  some l~nhl ic  enterprise. 111tile iniclst of 

multifarious lninor propositioils, two plans are 

receiving serious support. One of tllrsc is  

that  first bronght forvarcl by I'rofcssor Ray  

L n ~ ~ l i e s t e r , 
in  his ncldress 1111011 ' T h e  (possible) 
scientific results of the exhibition,' ant1 relates 
to  the establishment of a laboratory of ninrine 
zoology i11 Great  Blitain, for the joint ad-
vantage of fisheries and science. Professor 
1,allliester's original memorial was signclcl by 
sixteen leading inen of science, and has  since 
hacl the indorsement of the British association. 
Tlie rival scheme relates to  the establishment 
of an orphan:lge for fishermen's chi lclre~~ ; and 
this,  as  may be  itnagineel. is 1nac1-1 more popu- 
lar arnong tile people and their newspaper 
exponents. One influential trade-journal ex-
presses itself in  energetic fasllion in :i para-
graph which I cannot refrain from quoting, 
since i t  slion-s hen- little tlic ol~inion of LL large 
class of E11glislimcn has heell actctl u l ~ o n  hy 
the leaven of scientific thought. S1)~alci1ig 
of thc inecting of the  British association, the 
editorial procccds : -

"The conductors of the daily prints, always very 
amiable to tile promoters of these useless gatlierings, 
fool tlie ~uucrntsto the top of their bent by reportil~g 
tile 'papers' ancl cliscossions at  mi absurd lengt,h, 
thus making tlie crednlous ' scientists ' belicve that 
the public talrev a lively interest in their procectlings. . . . I t  is [tile presiclentls] grin1 taslr to write an  
'address' usually so wildly rngstifying as to drive 
his hearers and readcrs to the verge of idiocy. By
common co~isent, this year's presideritial address was 
not only more bewiltleri~ig than ally grevionsly deliv- 
ered, but absolutely incomprehensible ; and i t  is 
cllaritahly hoped that  the Southport meeting is the 
beginning of the end. But these dreamy gentlemen 
are ~uficient~ly wide awalre to their own interests. 
. . . This they are, of coarse, entitled to do; and, if 
they can squeeze any money out of the p~thlic or 
out of tile government, to aid the111 in the pursqit 
of their 'fads,' we shall have nothing to say. When, 
llowever, they go to the leneth of proposing to get a 
portion of the fisheries exhibition surplils into their 
hands for the purpose of establishing ' a marine zoo- 
logical station on tlie Eriglisli coast,' we talre leave 
to denounce such a proceeding as both audacious ancl 
preposterous," etc. 

I n  the I I I P ~ I I  t i ~ n e  the executive committee 
makes no promises, e x c e l ~ t  in the proposition 
t o  ex1)encl tlie ~LIIII necessary to  bring over a 
C ~ p e - A n n  schooner, with a selected crew of 
fishermen. t o  clemonstrate tlie American meth- 
otls of fislling with purse seine, ilcep-sea trawl- 
lines, a11(1 c1orics, on those parts of tile British 
coasts in vliich their use may he practiciible. 
I f  any precedent is  required for devoting a 
part  of the  proceeds t o  scientific ends, they 

h a r e  on15 to look to the Eclinhtu'gli exhibition 
of i882,  tlie sul-plus of nhich to tlie a ino t~nt  
of neally eight thot~sancl do1l:lrs has  heen give11 
to establisll a labolatory ncnr ICdin-n ~ u ~ i ~ l e  
hnrgli, undcr the tlircction of 111.J o h n  JLnr- 
ray of the Cliallenger, ant1 other,. I t  is t o  
be liopcil that the cleiiia~icls of science n ill 
he rerncmberecl. Charities of all clesciiptions 
flourisli luxuriai1t1~- i n  E:nglanil, but  the v o ~ l i -  
c l s  ill science sceni t o  fecl tha t  tlicir needs are  
often seriously neglected. 

Tile arnount of tlie sr~rplus is variously csti- 
mated a t  from forty thousantl to  a hundred 
and fiftj- t l l o ~ ~ s a ~ l t l  ilollars. 'l'lie m a ~ ~ a g e m e n t  
is not satislied with the present success. how- 
ever, and Ilns leased the  g r o a ~ i d s  for three 
years more ii.0111 the conlmissioners of tlie 
exhibition of 1SS1, n h o ,  it  will be remem-
bered, bought ~ ~ i t h  the sarplus of that  great  
enterprise those tracts of lalid 11on. so  valuable, 
on n h ~ c l l  all the musenins ancl scliools of 
science and art in  South ICensington are  now 
plxcerl. Three great  intcrnatioiial cshibitions, 
similar in  p1s11 to the fisheries exliibition, arc  
to  follow, year by y e a r ;  and by  tlie end of 
1886 the builtlings will have Inore than paid 
for themselves, sncl a substantial snm will have 
accaniulatccl, t o  be used, perhaps, in caonti~ln-
i t ~ g  the e ~ h i b i t i o n  ant1 must,um ~novemcnt  
which Engla~i i l  has  fotuitl to  be so  valuable to 
itb intellectual and inilustrial welfare. T h e  
character of tlicse e ~ h i h i t i o n s  has not yet  
been cletermincil upon. 'I'hat of 1884 R-ould 
doubtless have bccn dcvotecl to  horticulture, 
floricaltnre, and forestry, hail not Scotland 
pre-occupiecl tlie field with n similar unclertak- 
ing, and alreatly sccurccl tile patronage of 
royalty. Edinb i~rgh  will thercforc h a w  i ts  
' international eshihitiou of objects relating 
t o  practical ancl scientific forcstrg- and forcst 
protlucts' next  year ; and London will follow 
in 1885 nit11 a forestry cxhibitioa, ~vhich  can- 
not fail to  be of worltl-~vitXe importance. T h e  
Lonclori fishcries exhibitioli of 1583 gained 
muell tlirougli the  experiences of similar exhi- 
bitions in Norwich in 1881, and E d i n b ~ ~ r g h  in 
1882. T h e  subject of the Londoil exliibition 
of 1884 is not aniiouncecl, but i t  is very possi- 
ble that  it  mill have t o  d o  with food-l)roclncts. 
Another plogramme, hinteil a t  by the Prince 
of IVales in his speech a t  the close of the ex-
hibition. provides for n hygienic exhibition i n  
1884. one of'the progress of invention in 1885, 
and in 1886 an exhibition of colonial proilucts. 

T h e  :iterntule of the exhibition is one of 
i ts  most important features. Almost every sub- 
ject conuectecl with iliarine zoijlogy ant1 the 
technology of fishing has been discussed in a t  





least one special essay. The papers publishecl von Grinrln of h t .  Petersh~lrg, 191.. Jlalmgrcn 
b j  several foreign governinents ]lave 11een of of Fiillttntl, I'rol'essor Torell of Stoclrholn~, T>r. 
great iruportance, p:n.ticularly tlic treatises by 7311ch of ('111 istiania, Mr. 13. 1'. ofX a ~ n s a ~  
Gri~nm,  nl)on the fishcs ancl fisheries of It~rssia, SJclnc,y, C:ipt. Cor~icr~~ia  of the S1)anis11 navy, 
ancl by Al~ostolirlcs. npon tliose of Greece. and ('01. Soln of JIatlrici. 'l'lre ~e lmr t s  > et to  
Tlloie issuecl ~[iiciallg by the exhibition have b r  pul~lishcd xi11 perli:il)s s ~ ~ e l lthe l i t c ra t~~rc  
beeir iiumcrolis, and. if the truth must be told, of tlre eshibition to double its preselit hulk, 
bx no ?nt>ans of rquztl merit. Kone, I~owever, and nil1 be of interest to ilrvestig:~tors in eye17 
are n itllont value ; and several, especi:tlly those departmeut. 
by IIrrsley, Leri ,  Ilubrecht, Lanl<ester, and The eshibitio~i nas  formall> closeil on the 
Day, are irnporta~lt contr ihutions to sclience. 31st of 0ctok)cr by tllc Priilcc of TJT:tles, who 

l h e  oficiill cntalogne, editecl by l l r .  A. ;I. in his speech upon this occasion mailc certain 
R. 'L'rentlcll of tllr South Reiisington ~~lnscunt,  rery fittiug allusions to tlle work of hi., fatlicr, 
well knonr~ in Ame~ica  as ilie secrc>tarj of 
tlie 13rit is11 commisiior~ to our exhihition in 
1876 a t  Yhilnclell,!iim, is i n  itself a contribn-
tion lo k~lomlctlge, ant1 a ~iiotlel for tlic 
grliclance of ftit~ire cxltihitio~~ :~tlmiliistrutions. 
Ench scctioii is intioiluceii by :in cssny by 
sortlc recognizctl :tutliority, :ind signer1. ;\l~rcli 
s c r i o ~ ~ s  clone 1 ) ~ - the I'uglish noilc lins been 
pc~rioclicals in ircoiding the teacsllings of the es-  
liit~ition. x u t v ~ e ,under the llcacl of ' ZoDlog. 
: ~ tt21c iishe~ies esliil~ition,' 212s liar? a. review 
of thc vertebrates 1)j ProTc-ssor Giglioli, ancl of 
the invcitehrates by Profi.ssor l l n j  lmlkcs-
ter : also a pxptr on the prcscnt stale of fish- 
caltnrc as il111str:ltecl at tile esliihition, by Mr. 
E l l .  The biitls 11eeli co~lsitle~-ecl 11:irc by 
Mr. Rowarc1 Saulide~s in the Ibis, and by Mr. 
J .  E. Ilartiiig in thc. Zoologist. Mr. C+wj iin 
,Jcffi.cy s described the mol1usc~:~n collectio~isia 
the d~tncllsnittl mngctxiq~eof natural 1lihtol.y. 
Mr. I>nncll, Mr.  ITr. C.  T'egetmeier. Mr. Senior, 
and otliers 11a~e r e v i e ~ ~ e d  the tcchnologic~al 
feat~lres ill the Fielc7, and N r .  Fell TVoods, the 
o) ster-collectio~rs in Lnnd a i ~ duater;  while 
Engi?&eeringhas had an elaborate series of 
illustrated papers upon tlie rcssels and scicn- 
tifc i~lstrumenls, devoting several nurrlhcrs to 
describing the U. S .  steamer Albatross and its 
equipment, a11d to American devices for Ihe 
ex~lorationof tlie depths of the sea. 

A n  officirtl revirv*, elfihorately illustrated. of 
the esliibltion anrl it3 teachings, is being pre- 
parec1 for tile British government by Hon. 
Spencer J~Talpole, governor of'tlle Isle of Man, 
ncll laion.li ns tile caolIeaguc of TJuslcy :~ncl 
Bucldartd in the various fishrry cornn~issions 
from tinic to lime institutt'il by T'arliament. 

Nearly el  erj- Erwopean gorern~nenl lias sent 
hit1lc.r sl~cciali\ts to report upon special sub- 
jects. Among tlie most emiut~nt of these inen 
of scicricc h:?re heen Dr. htcindachncr of 
Vierinn, Dr. Salx~nge of Palis, Dr. 31iil)ius 
of It'icl, Frofcssor Bencclce of Ii'iinigsberg, 
Professor 1Iub1-ecllt ant1 Dr. Vnn lic>tnmelen 
of Utrccht, I'iofessor Giglioli of Florence, Dr. 

I'rince Alhcrt, in t21c promotion of interim-
tional csliibitio~~s. G. Rrzo\vr Cioonc. 

A FOUR-DAYS' C R f i l S E  OF THE ALBA-
i1'fiOSS.' 

TI: left \I-ooil's 11011 at  4.10 p.as.. Sept. 
29, for an oiT5liorc. tlrcilging-tril). The wenth- 
er nas  clear ancl pleasnilt. )\-it11 light sout!:erly 
nil~cis :i11(1 s~ilooth sc'a. 

At 11.0%A.V.  t l i ~folloning clay, n e  iouildeil 
in 1.:3 l2 fntlio~iis. l ~ o t t o ~ n ,  ooze ;-- globigeril~a 
l a t i t l~ t l~  40''3g0 29' north, longituclc 70" 58' 
west, --and at  9.38 put ovrr tht, he :~ tu - t r a~~ l ,  
recring to 1.!I00 fatlioins of rope. 11 was up  
again a t  1.03 1,.Jr., tl.ic1 net contizit~il~q ii large 
IILIIII~)('~ of y~ecimciis. [Statiot~ 2,0!)3 .] 

The, trawl RRS cast ngnin at 2.44 i>.sr., in 
1,451 fitthomi, latitntle 3!1° 22' 20" noith, Ion- 
gitudr 70" 52' 20" "nest. The hpttom s l~eei t i ie~~ 
bronght up in the Sigsltre cnl) was tlie same 
as that of the thrmer cast : b u t  the tr:~\vl con- 
tained :t granite stone xcighing n hmttlrecl and 
s e v e n t ~  ponncls, several s~nal l  stones, small 
pieces of ciiiiler, ancl hrmps of 11:nxl. clay; 
there were :ilso several sm:~ll specimens of  
~ r h a tappcarcd to he oxidizetl iron. The hat11 
was very sncccssfiil, being particularly rich i n  
foraminifera. [Station 2,096.1 

As  soon as tlle trawl n-:rs up, a set of seri:tI 
temlwrati~res a ~ i d  specific gr:rvities was tztlirn 
to 1,000 fathoms. A fempcrat~~reof liGO mas 
fo11ilc1 a t 2 5  Iliihoms, 6 . 5 9  at  60 fathoms, and 
,j;&" a t  40 fathoms. Tlrc~se strata of colt1 and 
warm pater are the rale ratllrr than tlie ex-
ception, in this locaillity ; bnt, tliinlriirg that 
~ ~ ~ S i l ) l ythe observation a t  40 falliolms had 
been rcnrl incorrectly, it m-as ~crifietl, using 
anotlic~i-instrument, which registeled 534'. 

,kt 8.22 P.M. we st:i~,ted ahead qontli 8 wcst 

1 Rcyort lo P ro f .  S. P. l larrt~,l J .  S.cn~nlniesioiizrof iiih anrl 
liaherir.r;, by Lient.-Cornnlar:<Ie~. 7J.S.N.. corn-Z. L. T I ~ N X E ~ ,  
mancli~,~r  steamer, Alhntroba, k l i i< l lyl,la,:rclU. S h l i - ~ o i n n r i ~ s i o n  
a+,our h?>rviccby I'rofesior I3aird. Some of tile apl>tstr~iioeaarc 
abbreviated to save regetition. 


