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three of them ~ v i t h  the squid-jig. Several land-birds schizopod, with severz~l species of shrimp nncl s11l:~lL 
were seer] far out at :pa. A pair of liingfisl~ers (Ce- cl,ustacea, were talcen in good co~idition. These, wit11 
ryle alcyon) flew about near station 2,O'J(i. A pair of a cepllalopod and the fisll, iiiade it oile of the best 
fish-hawlcs (I'alidioii hi~iiaetns) :~ctetlas if they were l ~ a ~ i l s .  
at  liome ileal station 2,009, 250 iililes fro111 laud. h Sla~ioii?,lo!), wit11 a tlcptli of 1,828fathorns, and 
golden-mingetl woodpecker ((.:olnptes anratus) and ;t statioil 2,101 with :I ileptb of 1,686 fathoms, brongllt 
song-sparrow (>It-lospiza melodiaj came on board to us only sliri~ilp anil fiall. 
rest, at  station 2,100. 

The prinri1,al in^-e~,tebrates talierl were as follows :-
Station 2,O!i.i. -The soundii~g-cup brougllt a p  ooze 

contniriing foralninifera from a deplh of 1,342fathoms. 
'I'he beam-trawl was put over wit11 wings atlaclied. 
Arnong its iiivertebmles mcre t,werity-five holotlir~ri- 
ans (Beiltl~oilites), m:zny largi: Zoroasters, several 
cup-corals (Flahellnn~), a shrimp 11i11e incl~es long 
will1 very 1:trge rggs, tllree si~ecirriens of a crab (I'  Ga-
Iacantl~aj. Some of l , l~(:  liolotii~uialis i l ~were pl:~ct~I 
picric acid before putt i l~g them into weaB alcohol. 
A port,ion of the eggs were take11 fro111 tlie large 
shrimp, a i~t l  preserv~cl iri Jliillcr's fln~ct for the stutiy 
of tlle embryos, 1%-liicll were p1:iinly visible ~villiin. 

Sl:~t,ioi~?30!)6.-- Again {.he sounding-cup bronglit up 
ooze wit11 fi~rxrni~iif~?ra,  l i~ i le  froin a deptli of tliis 
1,461 fatlioms. Straiige to ray, :I large stone, ~ e i g l i -  
ing up" ra~1  of a li~urtlrecl sl i t1  seveiity polultls, ~vas  
brought 1111 will? spoliges al1~1 ~ ~ o r ~ ~ ~ ~ - l u l ~ i ~ s:~ttaclied. 

Specific gravities of sea-water 

This would, I tliii~li, prc~cli~tle the possil~ility of its 
being below the surface of the for,~~nil~ifcrons ooze, 
which canie 1111 in quantity safficierit to yield txvo 
quarts of cleasr fnr:~nliriifer:r. The principal iligre- 
clients foiu~ii in tl~estorrc wci'c quartz, hornbleilcle, and 
iron. Eighteen (i3enlhodites), rnaliy I~o lo th~~r~ ians  
specilnens of a srslnll ophiuratl, a few 1:~rge shrimp, 
;in& some sm;ill shells, made up the hallr of t l ~ c  ma-
terial. 

Station P,O!i7. - l?otlom, ooze, with forn,ii~inifera 
froni a del?tll of 1,917 fsthoms. O r ~ eampliii~otl t,l~ree 
illclles and a half long, s l~~i i i lp ,El~izoanthns oil 
hermit-crabs (species u ~ i k ~ ~ o i v ~ ~ ) ,  concorsUrticiila 
Verr. on S y m p a g i ~ r ~ ~ s  con-pictus Sttlitli, Opliioglyl~lla 
vexa Lyln. aiicl Ophion~usium arlnigeram Lgm. in 
siuall nurnbers, a starfish remarlcable for its large 
matlreporie plate a.nd nrnbnlacral feet, small nscidi- 
ans coated with foraminifera. 

Stat,ion 2,008.-Depth, 2,221 fathorns. Epizoanthns, 
Urticina concors Verr. on S y ~ n p a g ~ ~ n ~ s  pic1.a~ Smith, 
Opl~ioglypl~aconvesa IIy~rl.allil Ophiomusi~uli arxni- 
gitrum Lynl., also n few shells. 

Station 2,099. -This lianl was rernarl<able from the 
fact that tlie sounding y a s  i ~ i  a llepth of 2,949fatlinms. 
This is perhaps the deepest water eyer snccessfnlly 
iilvaded by a, large trawl: ci:rlainly it is the dcepcst 
me have record of ~ v i t h  ariy t,mml. l 'he trawl vent 
dowri niore t11;nr three riiiles at tlin end of up.ivards 
of fonr miles airrl a lialf of r i r e  rope rnit l io~~t cap-
sizing, and t l ~ a t  in the niitldlctrf the Gulf Stream, 
mhile the w:iter Tvns qai'ce rough. That there migllt 
be no quc~al,ion as to the specilllens brouglit 1111, the 
captain had the net thoro~sglily cleanetl before it was 
put over tlic hi:le. 'I'lie amount of mateiial hronglit 
up mas not large. Tlit? only specimens fro111 t l ~ n  hot-
tom we1.e a sl~ecies of I3oltenia, and mailg fraglneilts 
of a bryozoan xre had not seen before. A fine large 
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T H E  ZOVLOGICAL S T A  2'I0hTOE' 
IZOLLA i\'U.l 

FORsonie years past, zo6lo~ical science has bee11 
pl~rsuing;t conrse abo~mdirig in brilliant discoveries. 
'l'he examination, hvwever minnle, of aiiiirlals pre- 
served in collections, no longer satisfies the naturalist : 
hc nlust stndy the living animsl. Zoijlogy has become! 
esl)eriinentd. 011 all sides, rnd t i rne  a t a t i o ~ ~ s  are 
hei11g esta.blishz~1. hTumeron.i ~vo1.1ts on anatomy and 
elnbrgology have cleared up the pliilosop?~ical theory 
of the t l .ansforn~at io~~ aniinals by s'riowing that of 
the ~ n e t a ~ i ~ ~ r ~ h ~ s e s ,  which, less than half a century 
ago, were alillost nnlino\~~n, arc ycry cominon among 
marine animals. 

IIolland, wlrjch has prodnced so many great anat-
omists ancl such patient naturalists, sr,emed to bc 
ta1.d y ill following the es:tnil~lc of ~ ~ e i ~ l i b o i ~ i i i g  nations, 
when, oil the 4th of December, 1S7.5, a t  tlie instiga- 
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tion of Professor Hoffman, its president, the Zo6- 
logical society of the Netherlands voted to erect a 
zoolo,nical station on the shore of the North Sea. A 
committee, composed of Messrs. Hoffman, Hubrecht, 
and Hoelr, decided on the erection of a station which 
could be easily transferred from one point to another 
on the Netherland coast. With its sandy shores 
and gradual slope, Holland has, i t  is true, a com- 
paratively poor zoijlogical fauna. The committee 
thought, therefore, and rightly, that a movable station 
would be more serviceable, as it woulrl permit suc- 
cessive exploration of various parts of the shore. 

The appeal made by the Netherland society to the 

from which constitute the wealth of roclry bottoms. 
Few species can resist the sand which covers and 
smothers them. But while the downs extend west of 
the city of Belder, at the north there rises a spur 
of granite and basalt, in the irregularities of which 
numerous animals find shelter: it is the only point 
on the coasts of Holland where seaweeds are found. 
The minister of the marine having consented to place 
twice a week a steam-launch at the disposal of the 
commission, the little dredges invented by Wyville 
Thompson and the apparatus of Lacaze-Dutlliers 
were employed, and a hundred and thirty species 
obtained. 

generosity of the state, to scientific societies and 
private individuals, met with aresponse ; and the sum 
of ten thousand francs was soon obtained. Work was 
immediately begun. The choice for the first season 
fell upon the city of Helder, situated at the r~orthern 
extremity of the province of North Holland, at a 
point where an arm of the sea, called Helsdeur, sep- 
arates the mainland and the i s l a ~ ~ d  of Texel. The 
material, loaded in a wagon drawn by cattle, reached 
its destination, July S, 1876. Three days after, the 
station was in readiness, and studies were begun. 

As throughout the coasts of the Netherlands, the 
bottom of the sea is, at Helder, chiefly composed of 
shifting sand; and one can scarcely, under such cir- 
cumstances, expect to meet with those fixed animal 

The second year the station was established at  Fles- 
singue; and the coast of Zealand proved not less rich 
in aliimal forms than the slope of Nieuvediep and the 
bank of Helder. In the years following, the station 
was at Bergen-op-Zoom. 

During these latter seasons, the commission has 
not wholly devoted itself to the exarriination of ani- 
mals which liveon the coasts of Holland. Researches 
at the station have since armed to furnish oyster-cul- 
tivators with information as complete as possible, 
on the anatomy: the embryology, the enemies, and 
diseases, ill a word, on the biology, of the oyster. 
The eastern Scheldt has to-day become an important 
centre for oybter-culture; so rnuch so, that the two 
stations, Kruiningen in Zealand, and Bergen-op- 



SCIENCE.  [Tor.. I:., Ro. 40. 

Zoom in North Brabi~nt,  exported ill 1851 L, . 

rllillioix oysters, ualurd at  some three lnillioil francs. 
I n  order tllztt; the builtliilg lnav bti easily t;~lren to 

pieces ariil pnt in pc~sition, it is rn:~.de er~tirt:ly of wood; 
arid the parts are ;trrail:.cd with sr~cli caxe that its 
renioval fi,oir~ o ~ i e  t,o ariot11t.r reqnires only three ~ ~ I a c e  
clays bevitlcs the transit. 

Tllc st;itiori was a t  Bergeii-op-Zoo111wlien we visited 
it, and n-t: n - ex  received by T'rofessor Rribreclit \\.it11 
the  cortli;~li(y nud killtl~iess cli:riacteristic of t l ~ csa-
va?rtsof IIollniitl. It is conipoicil of :t y~.iiicii)albniitl-
ing about eiolit inrt.i,is 11~rig aiitl fire I~i.oatl. Oiie 
fagade lias I'ciur ~~i l i t lo \vs :  tlio o~lier.  t11rc.e. 'Phe 
~v:~lls:rl.ib t111,cc rnctres lligli : tlie i,itlgc? of the i ~ ~ o f ,  fti:lr 
arltl a liiilf l'lic fr:riniiig of tlie inof is of ivootl: cor- 
ered wit11 n cloul~le layer of rcisli-matting. Oppo>ite 
each miiitlo~r- there is ix stationary 1.able : tables are al-o 
arl,angctl in tlii, celitri> of tlic r'oolii. In the l;~borato~.y 
are a closet for tile iiist,r~iments. :~iiotlrer for the re: 
agtxts atitl l~i)t.tle<. : t ~ r i lalso a srrinll library, cor~taiiiiilg 
~t".i~?rlic;~ls ~vorlr,< faii~ias.i~rid tlie l~ri~icipixl on inari~ie 
Eacli inrc.>tigt.,tor cari, iri addition, ieiltl for t~oolts 
\~llii.li lie net,ds, eitlicr from tlie liblxry of the zoii- 
logical socit'ty, or f ~ , o ~ none of the niiiveisitic.; of 
o l l : ~ i i .A drsl;, foot-rests, aiitl soirie foltling iron 
ch'airs complete tlre furni~hiii:;s. Tlie ~rrorli-rooiri, 
properly so c:~lled, is eliterccl tllroi~gli a ronin i l l  vliich 
are the aqr~ilria, the collectiiig-aljpiiratr~.;,a ~ l d  the 
smaller d~.et!gc*. 'I'lio cr~nibersoti~e i~istriinieiit,~are 
placed in a roilni coril~ecteil wit11 ouc of tlie side-
fapades. Another. roorri, olq~r;iite the entralice, leads 
into the private office of the director of tlie stwtiolt. 
A fence of galvarlizecl zinc wire 1.u11s aroutid tlie build- 
ing, anti, while i t  wards off t,lie thoriglitless, mcloscs 
a slmce which nrap be uqcd either for espel,ilne~its in 
the open a.ir, or for the dissection of aiiir~ials of large 
size. 

Tlic? collstructior~ of the llon;e, as it starids to-day, 
has co>t fifty-fi~e liuiidred francs. An additional 
sunl of six t l io~~sand frar~cswas expentled in the pur- 

chase of furl~iql~iags, 
aquaria, collecting-appal.alus, 
reagents, tllerir~onleters, lenses, etc. 

Tlic rnmlagemeilt of the station is regnlatc~l in a 
very sirnple ~lianlrer. The meinhers of thezoological 
society nominate each Spar a com~nittcc, mliicll pub- 
lislles at the cnil of the year a report of the worlc, and 
gives an account of tlic fnr~ds  expel~decl. 

Aitl~ongh the resour'ces of t l ~ e  zoiilogical cor~imis- 
sion are very limitetl, nevertlleless tlie nienihcrs have 
1l11dertal;en importa~it  work. D~ir ing  the season at 
Helder, JIr. Hnbreclit was c ~ ~ g a g e d  u l~on  fislics; Mr. 

Hock studied tlie criistaceans; Xr. Ilorst, annelids; 

while Messrs. Van I-Iarcn~, Xonian, anti Slnit,er stud- 
ied the otlicr in-r-ertebmtcs. J[r. Hoek urltle~.t,ook, it fur,rns, in accortlance will1 the above law, in tile 

clit~ectii~irof iliiiiiir~rl~nreiislai~ce, obiiqiiely 11pv;ard 
at  33ergerl-op-Zoo111, liis interestirig rescarchrs on the to tllcx cast or iiort,11-east. ,4s soo11 as tlli? escape- 
e~nbrgology of tlie erliblc oyster. R .  E. S ~ u v a o ~ s .curi.ent is clevelopffitl, its po-ition is at  once localecl by 

~~urriber stirtements aliich seein erroneous.of to me 
Professor iio\xrlalid, for installee, asserts t,liat "tlie 
rotation of tihe tornndo i; it 1iPcess;try corisecluencc of 
the earth's ~.otatioli." Now, if this be t r ~ e ,  ~vliy are 
not tol'nacloe.; !nore fi,ecli~t~~it:? \Vliv is it r~ecc~ssary 
to have bi.is!i, so~itl~c:i,ly wir~tls?n-it11 liigll t,en~pera- 
tiire arid lo\v l)>tioi~ri~t~ \T'!I~ ilo tliey not ic pres,.iire? 
Iiappcn oii clear tlajs as \~c'll as 011 cloudy orifxs? 
Agairl: i f  tlic rnrl,ll's rotatioii tlctcr~riiries the tlirec- 
tioii of tlie g)r:~lory uiirtioil of torriiitloo.i, wliy d:ws i t  
not; goverii tlie ~notioii of tlie liltle ul~irl\viriclu 
occi~ri,irigin  tlry x e a t h t ~ ~ , ?  Kvery observer li110ws 
tllat thc~se reviilvea, so~:i'ti~nes iri one tlirrctio:~, and 
soinetimen in tlie other, but pevllaps, ill a majority of 
cases, is1 t,lio salrie tlirc'ctiorl a:, toriiatloes. 

I t  is woll li-rio\\-i~t11:lt l.oi~nacic~rs in our 1;~titncie 
occiu ori clays when tliere is a strong breeze from s 
soatlierly tlirectioi~. >Tow, tlie air oil sue11 dais, in 
spririg :~iitl e a 1 . 1 ~  siulliiier, is Iit~ariiy c11;ir.gf~I with 
moiatur?; to wliicli fact is due tlie oppre~sivcriess of 
tlie lieat. As tlie 1 1 ~ a tof tlit? (lay ilrcrea>es, local 
shou;ers are Sorrrictl, \rliicl~ rrltrx.t2, not wit11 the s ~ r r f ~ c e -  
wiiid, but it1 it Iliglirr curri~llt fro111 ;t xvesterly dirtic- 
tion. l'lierw is 11si1~llv a divergeiice of about riiiiety 
ileyrees ill tlie a~iglt! fornieci Ily a line indicnting the 
dircction of tlie tr.ac1; of tlie aliil i~ l io t l~er  tor~ii~rio, 
1nai.lii11g tile dircction of the ~precetiir~g sr~rface-wind. 

Xorv, tile ~~liiigliir;: of tliese c~lr'reiits. or even tlic 
pas-age of one beneatlr tlie other, ninat: 011 accourrt 
of their uiit~qual tein~reritt~ires, coildeiise rr1ot.e or less 
of the riioistl~re crf 1,lie nrarnier clwrel~t. 'Tliis COII-
dens:~tion is nearly al\rays notici.tl, A cloutl, often 
of iritense blacl;ne~ss, ;~cciunulatcs just u~iilrr. t l ~ e  
sontl~erii edge of tlie storiii-clor~d, and is 11b1i:~lIy pro-
lo~igetl liorizo~ltallg tu the northward aloiig it.; i~nse. 
If the clout1 is rieav enougli, bo yo11 call see be:iei~t,l~ it, 
t.lle pat'ts fartlier in tlie rear will be stLen to lriove 
i%piclly iri an east,erly dirc~ction, j11st ;IS tllr, air-cur- 
rent nloves wliicll bears tliem. I I o w can it be other- 
wise t11:111 that :I gyratory motion slrall result from 
such coiitli tioiis ? Peojrle freqiiently say, in clcscrib- 
j i~ga tornado, tliat "t\r.o darl; clouds ru!.lit>d togt~ther 
fro111 op1)osite directioils, a i d  produced the torii:tclo." 
This statclneiit, if n.e ;ire expected to coilstrue it 
literally, seeriiii sorneu~liat absurd, since a clouil is 
always a ~as s ive  element, rnoving only as tlre air 
moves in mliicli it fioa~s. Tliat fragri~e~its of clortds 

and often quite large 1n:Lsws iilove tow;ird eacl~  other 

is true;  but tori~:~tlocs.are not proi\act~d because of 

tliis, b ~ i t  011 aceorsrit of the t r t ~ i t ~ ~ i ~ l 
resirtat~ceql' t w o  

currrnts qf (lir. If two liqrrids or g:tses are hr~ought 

together from diffet,ei~t dircctiol1s, a wl~irliilg rr~otion 

is produced, as inav 1)e s ~ c n  ~vl~el.e
t.wo srrlall strcarns 

of water flow togetl~r~r,  
or wliere a rocli or f:~lleri t~ , ee  
interriipts the d i i .~c t  nrovemeiit of tlie water. l b i s  
is but a n?crss;il,y 1.es1~1t of tlie coinhination of prop- 
erties i i~l~ereri t  +ilcIi a ~iretliulri. i ~ i  

A volt~trre of air, rtniler prcs\m.e, esc:ipcs in the 
directio~l of least r r i - tance:  and, as tlierc is a con-
sideri~blc pressrlle of tlie air vliere the two cui~rents 
nieet, ari escape-current 11i11st f ( t r~n sonlt:\vl>t~re;an(1 

The fornnatioa of tornadoes. 
Is the (Iihc~is~i(~ii  JIr. IIoy's 11are1. before the of 

Arnei.ican associatioii iorl l ie ;itlv;iiicenie~ii of science, 
a t  the at Irece~it  rileetirig J l i~ i r i rn~~nl is ,11ot.ice ;L 

a slelltler stern of vallor i,apitily ascentling obliquely; 
t,hi~ugli,if the ol~sc,rver is nt sonic tlislancc, it st'en19 
to be suspelideil from tlie cloutl al~ovc: it, slid evcrl a t  
tinles to tlescend tovartl the cilrtli. Somr? of tllc 
rlo~vi~rvai~d~r io \~en~ t~ i l t sof tliis ' fuiiiiel ' are a]~par.ent 
oril\-, tile coiistantiy a-ceirdi~~g (.on-r;ip!irs sr1rnrt,in1t~s 
clensiiig iiPirr to tlie ~ r ~ i i i i d ,  ant1 a1 ot,l~ertiiues liigh 
i a .  Tile 1111inol-clout1is oftell ail-orbetl into tlie 
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