
why the 11) oid 1)ones (io not fr~,ticul:ltc nt all 
with the sl<ull, n11y tile inallelii i i  oliisicle the 
ear, and ~ 1 1 ~ - onet l i e~e  is al?p:rrently init os-
side in the tympannrn, of tlie p:lltic illnr sliape 
sl~omn ill fig. 3. 

(To  I I L  co,?t i i&zi t r I . )  
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i i  the diiection in n llicll k 11ns icacing, n Iic~i,as 
a clliltl, niy Satlscr esplaiiletl to me wllicli mas 
tlic right liancl, ant1 n l~ ich  tlie left ;  tlie iclcal 
north is the cl~rection ~ O T Tnltls ~ l i i c h  111) I i$ht 
side mi then trililed; tllc ideal soutli, that 
ton aids T' hie11 thc left side mas Inriltiil ; n hile 
cast r n s  bcllii~ilmy hack. 

L ha1 e al~vnj 111).s since i~i~aginecl self ar toll-

scionc, of tlicsc four nhsolnte tlirections, :LIIC~ 

tliercfo~cat anj- ~nonleat can faee as T imag;n:-
]\-I I:I it ntlini~sible that one l?ci5on i i l o ~ ~ l d  ni~.;elf to have been facing 011 the occ~i ion 

add to tile \\oi~l< of a 1;vin~ alltlior. I n~iglit 
call this p:!l>er n s r ~ l q ~ l e ~ ~ ~ e i ~ t  to 311. Sl'raneis 
Galton's IXt~niali facult!. 31y objcet is to 
explain the suk7jecti~e rrlccllanisni b\ nhich 1 
preserve thc co11scion611esi of cli~eciion. I i o v  
far others nclopt the 5:rme riiec'riniiiiix, 1 am 
not fully an ai c. i)ut nln i~~c~lincil  to tiiii~li that 
what is iin~cla~i~clitallythe samc s ~ s t e ~ uis 
e~nployecl by nearlj evcry I doubtonc ; ~ I L I ~ ,  

whether the details are aln aj-s tlie %arnc. ancl 
the nlattcr appcnls of ~ f f i c i e n t  inlclzst to be 
discasscd. 

To be conscions ~vliich nTay he is going. one 
must keep in nlincl some system of dircctions. 
Tt is truc, that, so far :IS fillcling one's \bay about 
in a place TT it11 nhich lie is Idly acyuaiiltecl is 
concerried, no attention to clirection is iieces- 
sary. One linons that he mnst tnrii here lo 
tllc right, ancl tllcrc to the left, and must follov 
certain '~iuiliar 1)aths. all of ~ h i c h  lie can do 
without attenclil~g to clilection. I t  is probable 
that most animals, ai~cl possible that somc men, 

refelred to. 1 do not 1in01~ nhethcr tli,, co-
ordillales have tile iaine al~solute charactci i\itl, 
other 111e11, 11nt thiilk il lliglily probable :hat 
they clo. since nhsolnte directior:s must bc inore 
easily tliot~glst or th:nr i c l a t i ~ e  ones. 

111. Tjyitli bollie limitations, to be soon rc-
Sciretl to, thc s j  stem of cliiections is quite indr- 
p(~nc1clrt of the \\ill. Once fisecl in a placc, ti 

street, or a h o u ~ e ,  thcj ale an in~c!)alnble com- 
11oncnt of the silunlioil. n1ic1 fore1 er liiialtei nblc 
so long as thc iclentity of tiis place is recogni~cd. 
Once in a loo111 of n hich I concei-\-e cei tairi 
side to he the ab5olnte west, by no nct of tile 
TI ill, aiiil by no consciousness that soillc olhw 
side is tile TvesL, call I clinilgc the s~~l?jectivc 
iml~ression. Of course, however. one is lial~le 
011 going into n strange placc, or on ~lialking 
about mithout sufficient attention, to be mis- 
tnlien as to his clircction : 2nd thns I an? sulqecl 
to a kind of trottble or coiif~tsion \\ hich Y never 
heard any onc else clescrihc, nilcl nhich, there-
Sore, I c:iii hardly suppose to be uni~ersal .  

have no systcm cscept this. Regarcling s ~ ~ c h  Some iiista~ices mill illustrate the rnatter bettcr 
a liniitatiol~ as erceptionnl, n e  must suppose 
that in gcneral, men, in going about, ha1e 
uonstailtly in nlincl an idea thnt they arc going 
in a certain clefiiialole clirection. A clirectioii 
can, llorrer er, i ~ e  cletinecl o~ily by refeere~~cc to 
the clirectio~~ stancl:~rclof sonic line talicn as it 
of ~efcrciice ; nncl it is tliis stariclard of refer- 
cnce, as I hare always eml~lojcd it,  nhicll 
shall n o r  clcscribe. 

I. 1coiltinually carry aronncl ~ i t h  l!ic a con-
c~cption of four horizontal lines, ~ ~ h i c l l  1 shall 
call eo-ordinates, going ont in four eardinal 
~lirections. 1 sllall call tiiese clilcctio~ls cast, 
west, nol.th, and south ; but it must bc aniler- 
stood that they have no riecesszlry relatioil to 
the actu:~l ~ o i n t s  of the cornpass, heiiig pnrely 
snbjective. This s j  stem of co-orcliiiates is 
emplogecl, I tliiiik, by most or a11 nlen. 

11. These four cardinal clirectioiis :ire con- 
ceived of as absolute clirections, and not as 
defined relatively to any particular line on tlie 
earth's surface. They have re~nained unchanged 
since the earliest memories of childhood. To 
be more explicit, the ideal or subjective west 

than gcnclal statements. 
I reccntly vent to a hotel ill Paris, ;~Ilere & 

11ad stoppecl eight Seals belbre. l\'liile clriv-
i ~ i ginto the court, anci just :rs the carriagc 17 as 
stopping, my nttciltion n as ~no~i~cntnri l j-  ocoi~-
pied in spcaliing to onc of thc attenclants. 
Getting out of the carlinge, I rcmarl<ecl, as F 
supposccl, tliat the oflices of the hotel liad all 
been movcd from the 11olt11 to tlle ncst side of" 
the coart. I may anticipate by sajing that 
this T\ :IS an illnsiori arising f1om the very ~ n i -  
nate circurnsta~lce tliat tlie carriage, cluring 
thc nioment that I n ns spealcing to tile attcnii- 
ant, liacl turned at  a light anglc from facing 
north to faciilg east;  but being unconscious of 
this change, aiicl not looking nroni~cl tlie court, 
1snpposecl that the carriage was still directed 
towards the ideal north. I enterecl the eleva- 
tor, mas carried to an upper story, s1ion.n 
through several long passages, and into a 
room, preserring the changed system of co-
ordinates of mhicll I rras entirely uiiconscious. 
Had it been my first visit to the hotel, no con- 
fusion woulil have resnltecl, since every thing 
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around it would liave been referrecl to this 
same systeln ; hut I e~ltertai~lecla clistinct itlea 
of the orientatio~l of the rooms arou~ld the 
court as they esistecl in my miilcl clari~lg my 
former \isit. Tile rt~salt Tms, that mlle~i I went 
down to cliilner 1 fo~ulcl In>- co-ortlinntes 90" 
wrong. Bnt I mas absolutely ~jo \~er lcss  to refer 
the two parts of tlie hotel to tile same system. 
Duling the wceli t l~a l  I ~eni:iinecl, n.hrnc~-er I 
went froin illy roo111 clor~-\-n-iLairs, to the court, 
the reaiii~lg-room,01 clini~~g-room,tlic there 
mas a illonlentnrj (~oiifl1~io17 r~achiuq the 011 

point TT here I S:~IT tl1;rt the s j  stei~in 3 5  T T I O I I ~ .  

3Iome1ltarj glances aiound, ancl tlie co-oitli- 
nates chan%ecl '30".On rctul~iiilg to my roolii, 
the co-ordinates belon nere cnrlierl ul?-zt:lils 
nritll me, because tilere n as nothing on tlic. 
stairn 35- R it11 ~ ~ l i i c l i  I liacl hcr.omc sufficiently 
fanliliar to fix either set of co o~clinatcs ; and 
tllns one s j  stem ohlitcrateil tlic other, as it 
wele. In  consequence, L coalcl carry one set 
all the v a y  donn,  ancl :~~iother set all the nay  
1113; the chmige occurring a t  the bottonl of 
the stail Fay i11 one case, ancl at tlie top in tlie 
otllcr. Tlie result n-as, that cluring my stay 
I got 11o clear iclca T\ here iny rooin was sitil-
ated, or n hat bnilclings I saTT throng11 the I\-in- 
d o n .  

T o  nlentioil miotller ii~stance: I lived for 
a 1lilinl)~r of years in :L Iiousc in which 1 ninst 
have nlncle a siinilar lniitalce the first ti~lic I 
entered it ; since, tlnriug 11iy v,liole stay, llle 
orir~ntation inside the builtli~lg nns  90' direr-
ent from that orltsicle. I n  the case of such 
an inconsistency as this, I Gild that tlie oii- 
entation corresponcls to that of the plncc to 
nrhicll the nttentioil is rlircctecl. So loll% as 
1n a s  ini;ile a ioom, or so long as my atten- 
tion as clircctrd to things iilsiclc the house, 
th!lc.rc vns one oricnt:rtion. 0 1 1  iaisiilg the 
winclow aild taking a good x ierv of the ~ t r e c t ,  
I would pcrceivc that this orieiitatioil \Tns 90' 
in error ; ailcl after a momc~ntar~- IheconS~~s;on 
street ~ o o l t l  asslliilc its right dircctioil. 'L'l1e 
re\ erse cliange wonld reciir on tnriiiny, bacali; 
to the room. 

1fi~icl this occasioilal inconsiqtcncy of oricii- 
tatioii, to n hiell I ail1 T ery lia1)lc ~vlien I pay 
no ntteiltioii to clircctions on first enbaing n 
horise, to be renllj- troublesome. I t  has tnicc 
happci~cd qaite recently, that, on going np-
stairs in a llotel on iny first arrival, I got tile 
eo-o~clillatei rereisetl 180". Tile result was, 
that u111ess I staid 1011% eenor~gll lo  go rigiit by 
mere liabit, n itliout tllinliii~g about the ~lilcc- 
tion, I was continually in tloubt z~bout T\ hicah 
ws~yI shoald go to find the rooni I rvaiited. 

IV. T fillcl tlint this fi.riLy of co-ordinatei 

holcls ill ally kincl of a b~iilcliilg, ancl in a ship, 
hut not nt all in a carriage, ancl not alosolately 
in a railnmg-car. If  I: avn conscions, by look- 
ing a t  surrounding objects, that a milway-car 
turns 90°, I can change its relation to the sys- 
tern of co-ordinates accordingly. I t  nppcnis, 
therefore, that it  ir only in fixed structures 
that the co-ordinates innre ill my conceptioiir 
of rnclosed space ; J-ct I f ~ c l  perfectly sure, 
thnt, if a Ilonsc in ~vhich 1 li~-ecl be tulnccl 
through 90" or 180°, the system woultl turn 
wit11 it. in spite of ally thing I COIIICI thillli 
to the contrarj . 
1-. 'I now conic to tho n1ocli8cationr of fixit! 

to n hich I have alreacly referrc3cl. Tile imagl- 
n a y  sense oi' dircction is not ahsolntely alwnj s 
prcient. I n  tr:s~clling over a new road to a 
n c ~ ~place, the sellre of ilircetion is, for tlie 
time l,eing, 3111 to hc lost. I n  this case, anil 
in this alone, it iq to n certain eutcut uncler 
control of tlie will; but, if thc nil1 fails to 
net 1~ro11i~tly 011 arriling a t  a place, the co-
orclinates lix themsel~ es, as it n ere, x11d that 
quite :rrl)ilrarily, 30 filr as I havc been able to  
pcrc3ei.e. Oilcc fisetl. the\- stay. ISnt, v,llile 
unclcr co~ltrol of the n ill. 1ail1 in tile habit of 
so tlirec+ting thein that ihe iclcnl ciircctions sllall 
corresliorltl to tlie poil~ts of the colripass, ill 
case I know thein. 

\'I. I hare receiltly noticed that it is not 
necessary that ishould nctually ha le  seen a 
placc, in ordcr that the co-ordinates ~ I iou l (~  
he fiuer? ill it. Yf I st~icly oil a mni) a placc 
nliicll I a111 to -\isit, 1 u~lconqcio:lsly fix the 
co-ordinates to cor~~sponclto tlic points of 
thc coiiip:~ss. Tlitib, oil :irrival, I readily fiilcl 
iny n a y  about. I3nt it iii3~;)- llapl)cil, that. ~r l icn  
I a i i i \c ,  I an1 inistalren :r\ to tile dircction in 
which tlrc~ rc~iln-\-a?-station st:~i1rls. 'k'hcll, take 
nrllat pains P \T 111, the iaille confr~sio~iaiises 
+vllen1 a r r i ~c at n street or hotel nrhich 1have 
stnclictl on tlie lnap, ailrl linc! tlill co-oldiaates 
to  1)e IT roilg . The dirclc lio~lsc~1i : i r ic lc~to lhoqe 
in n liichl~I havc tllouglit of the hoi13e 01, s t~ce t .  

Of this fiving of tlic co-orclinalcs in ac11 aacc, 
1rcccntly liacl a cniious esampli.. I got on 
hoard a steamsliil? at Liverpool, rcsolvil,g that 
the ideal and r ta l  n c i t  011 hoard ship sllor~ld. 
correspolzcl, I nenL clom~l to seek out my 
state-looin, anrl, 011 vctnrning to the deck, 1 
IFas chngriiicci to fiiicl thnt tlic (80-orc1in:~tes had 
got cliangerl 160". 111conscqncncc, I liacl to 
tlli111i before line\\-ing n hich side of the ship I 
lookeil at. For some time I &as 1)nzzled to 
i~izagi~lehow tlie inistal<e could have occnrrecl. 
1fillally tracecl it to the fact, that, 011 stacly-
itig the l~ositioii of nij state-room on the glna 
of tllc ship a nlo~itli before, I harl licld up tlle 
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plaii with thc stein iii tlic clirectioi~ in nliicli 
ves t  is on tlie nlap. I coiistrnctcil thc oiien- 
t n t i o ~ ~of the passagenay ancl of the state-
roonl accordingly. I t  llappcnecl, tlixt, nilell I 
joined the ship, her stern as ton ards the 
east : but, on descending into tlie cabin for the 
first time, I fixed the orieiitatioil to correspoiiil 
to tlie one prerionsly fhrincd froin tlic plan, 
forgctti~lg a t  tlie rnoiileiit that I n-as thus mak- 
irig a cllailge of lSOO. 

VII .  -1 i ~ i ~ i r e ~ ~ s a llarv of tlie foiir cardinal di- 
rections is. that they aln a j s  arrange then~selr es 
aloilg visible lines, sucli as roacls, bounclaries 
of a loom, etc. : in otlicr n-ords, the directions 
iierer subcliride themseh es. I n  goilig along 
tt new load which I ]inon. ought to liisect the 
ai~gle bctneen two directions, I can, bg all 
effort of thc n ill, iinagi~ie it to do so ; but, the 
i l loine~~tatte~itioii is iclased, one cardinal cli- 
rection is s u ~ e  to tal,e possession of tllc roacl, 
aild of couise, once ill possession, lieeps it : so, 
no inatter how nell I iiiny li~iow that tlie n alls 
of a roonl arc at an ai~gle of 90" with the other 
n alls of a builcling, the diiectioils are sure 
to arrange themsel~ es pa~allcl to the walls. 

It nlay be asliecl, lIow does this s stem work, 
in casc of a nurnbcr of rooins railinting lilic a 
fan fioin a ccntral 5pace? I ailsncr, that in 
such a case my idcas of cliiectio~l si~nply get 
unntterably coiif~isccl, and only by long habit 
call I get the relatioils of the (liferent rooms 
to each other. br\rozr Scwc oxe. 

THE ARAGO LARORATOEY 1-12'BAIV-

YULS.  


A I I ~ N G  zoological stations or labornto- the 
rics :rlong tile coast of Francc, none is  ~ilorc 
-n idclj knon 11 or more firmly establishctl tllan 
thc lnboratolj a t  Roscofi',l ill Fii~isterrc, orgn- 
nizecl ill 187%b ~ -Professor Lacazc - Datllicrs 
as an acljiinct of his zoblogicnl labolatory of 
the horhonnc at I'aris. Encoiirnged by the 
success of his laboratory a t  Itoscoff, mliicll 
cluring August, 1881, had tmcnty-five workers, 
but wliicll, o~ving to its esposcd l~osition :it 
the north-wcst extremity of France. was olilr 
available fhr lr  orli fro111 Rlarcli until Octoiscr. 
a t  the most, I'rofessor 1~ac:rzc-Dutliiers sought 
to cstablisli a winter laboratory on the Alcdi- 
tcrmae:rn, to filnlish seasiclc work thc rc-
maining ino~~t l l s  of the !car. After careful 
examiiiation of thc Ficnch coast of the Mecli- 
terrancan, a location was chose11 for the labo- 
ratory nt the base of the rocky proinontory of 
FontaolB, rtt the critiance of tile little harbor 

* Fur a detailcd accouut of tho laboratory at  RoscoE, with mapa 

and plans, see Bearte .scient(fiijue, Nov. 26, ISSI, xxviii. 6i3-680. 


of Gan~.nls-sui-mer, within a few mile3 of the 
Spanish floiiticr in thc clepaltmcnt of I'yrit- 
i16es-Oriciitales. 

Tlie municipal cotuiicil of Bang-~~ls, t h~ough  
the mayor, M. I'ascal, \rho took n~acll  inteiest 
ill the establislime~~t the laboiatoiy, oRerec1 of 
a site for building, tmc l~  e Iiluldrcil fiaiics for 
i~rimediate use, mlil an income of firc I~undicil 
francs a n n ~ ~ a l l yfor tnenty > cars ; 1\I. Thomas, 
a neallliy geiltleman o l  Ba11j uls, oEered. tn o 
hui~drecl m~t l  fifty fi-ancs aiiiiually for ten Fears, 
and a boat : tlie couilcil of the tlepartn~eilt of" 
PyrC-nites- O~ieiitales r otcd tmcritg thousand 
francs toward thc constrnction of tile Iabom- 
toiy ; ancl subscriptions wcle ieceir ccl from 
ihc citizens of this rich nii~e-producing neigli- 
borhoocl. These mere sollie of thc mc:biis em-
1)loj ed to inducc l'rofessor 1,aca~e-l)othiels lo 
locate a t  Banynls. Port Venclrhs, a acigltbor- 
iiig r illagc, oEered iiiclocements to locate thcre ; 
but thc grcat riumhci of fishcrineii in Ilaiiyuls, 
its lieailless to tllc open nlecliterranexn, and 
its freeclorn fioin the clistiactioiis clue to corn-
i~iercial a~it l  otlicr activities, togcthcr \Tit11 the 
eainest intcrest talien by its in11:~bitaiits in 
tllc laborato~y, won tlie clioicc of that vi1l:qe. 
IVhat a ~ i o \  el sight it would bc, llcle in Americn, 
to ice villages contestil~g thr the lionor of 110s- 
sessiiig a scientific lal~oratory ! 'I'llc Academy 
of scieilces : ~ t  Paris took tlie laboratory 111iile~ 
its protection ; anil the estahlishinent was called 
' Laborntoire Arago,' to ho11or thc liaiile of 
the rnost clistingnis2led snvnlzt of tlie Pyrbiiites- 
Orientalcs. a for~iier inembcr of the acadeinj . 

I t  is, of couisc, impossible to spt,alc of much 
woili alreaclg accoinplislicd at thc Arago 1x130- 
ratory, as o i ~ c  might clcscrihe studies complet- 
ccl a t  IZoscof; fhr the laboratory at l lanj  nls 
vns  scarccly fiaishecl in t l ~ e  niiiter of 1881-82, 
mliea, nit11 another Al~~ericaii  :lnd a Frciicll 
stnclcnt, I h:rcl thc l~leasnrc of being oiic of the 
first to ~ ~ o r l i  within its n-tills : so I nil1 write 
only of the region ant1 of tlle labora tor .  

'l'lie castern end of thc Pjrcnces descei~tls 
sucldenly upon a iiorth nnd south coast b j  a 
series of rndiatii~g ridges, isctn~ecn which are 
small i~ldeiltntio~is harbors,of the sea, forini~~g 
with rocky proiliontorics a t  each sitlc of theii 
entmi~ces, nild a s:intly beach within. This 
lcind of coast offers llumerous ac1r:rntages t o  
those searchi~~g On each fbr marine allimals. 
of thc largcr of the bcarlles are ~ i l lagcs ,  
most of which date bark to Iioinmi tiincs. 
These villages wcrc rcccntlj- coi~nccted by a 
railroad r~h ich  follows tlic coast. passing 
through tunaels betmeell tliem. 

Bniiji~lsis situated up011 one of these heachcs, 
at thc heat1 of a small harbor, which is partly 


