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LETTERS TO T f i E  EDITOR. 

Osteology of the cormorant. 
I W O U I , ~make a couple of corrections to the article 

on  the osteology of the cormorant in SCIENCI~ for 
Nov. 16. 

First, thc occipital style is figured as pointing np- 
wards and backwards, and is spoken of as figured irt 
s i fu  for the first time. Having made several dissec- 
tions of cormorants in past years, I would suggest that  
the bone is tlie ossifiecl te~ldon of sotne of the exten- 
sor lnr~scles of the necli, ancl that it points backwards, 
and, if anv thiltg. do~~i iwards ,  as figured by Salenlra 
(IErorin's 'I'llierreichs, Vogel, figs. 5, ti, pl, viii.). 
draw11 in SCII~XCE, ,?si t  wouid project through the skin 
of the nape. 

Secontlly, the patella is spo1;en of as very large and 
as t.hromirlg " sorxle light on such bircls as Colynlbos 
and Podiceps, where this bone beconles anchylosed 
with the tibia in the ac!ult; " and I'roft?ssol. Oiven is 
referred to as authorizit~g this state~nen t,. Now, Pro-
fessor Owe11 tfesciibcs t11c paLc!la as 'co-existing wit11 
the leap rotnliir process in the looli ' (Co~iip.aiiat., 
ii. 581, ancl figures it, a4 tlistiilct froill tlle process in 
fig. 34, 1. 111 fact., tho r o t ~ ~ l : ~ ~ .  l>roccss was regarded 
as the ancl~yltrsctl pa1,ella until tile time of Yitzsch. 
Tlds celc'br;~tetl or~iitllolngist pointc?d oilt the co-csist- 
enre of an enornlous patella arid rotul:tr process in 
Pocliceps, and s11oi1-ed tlie true i i n t ,~~re  of the process 
('Osteogr. beit?. znr n:ht. der viigel,' Leipzig, 1511, 
pp. 99-1U1, 111. ii., figs. 1.3, 14). I11 fact,, t,lie rotnlar 
process of t l ~ e  divers is exactlv the Enme in rlaf,ure as 
in other birds. differs oiily ill iize, ant1 in 110 wise rep- 
resents the co-ezistiiq/ patella. Ili position and Sanc- 
tion the rotular process resembles tlre olecra~~on. 

1. Students iu geograpl~y sliould always sit with 
their faces to the north. 

2. Travellers should prepare themselves, before 
entering a new place, by a previous snbjective ar- 
rarlgen~ent of the directions they are to find there. 

3. I. D. HINDS. 
Cumberlnlld !1ni~cisity,Leb:toon, 7'cnn. 

Synchronism of geological formatioas. 
111SCIENCE of Nov. 16, weelrly sunimary, under 

a b o ~ e  he'~iling, Professor A. IIcilprin is reported as 
llavirjg callctl nttcutioli to two coliclusions of Huxley's 
on t h ~ s  s~~l)j i ,ct ,:md to have maintainecl, that  while 
tllc first-lni,l~tioncd conclusior~ could be logically dis- 
pro7 ecl, alrcl the second derived no confirniation fro111 
tile *ul)posf~d f.tcts, the optniot~ ot tlic older qeologists, 
that  geological col~terilporaii(aity is equivalent to chro- 
nological synch~oiiism, -as tllereforc. probably cor-
rect. 

I'rofe,sor Hnxlt,y, in liis presidciitial address to the 
Grological socit,ty for 1\62, sn1)por ted the conclnsio~is 
callecl ilt tlrlest~oi~ by reasoning, which, so tar  as I 
Btiovrr, has jet  to be slionri to be illogicnl. Neither 
am I an-arc, t h ~ t ,  d u ~triq the twenty-onc years whirh 
hale  since rial~?eil, geological or paleo~ltologicnl re- 
search Iias te~itl'd othe1wi.e tlian to maintain the 
lozical baGs on wl~ich  he l l~eil  ~ e s t c d .  

If Professor Heliprill wlll hnt do what he is re-
porleli to c i a ~ m  can be doiic, lic will earn the gratitnile 
of all otlrei qeologict~l students by helpinq to settle 
what lias p io~e t l  a vexatious qucst~on for tlie past 
half-century. E. Nocmr .  

l'otlstonn, E o r .  22, 198i. 

From superstition to  humbug .  
J. AXOBT~ Your cditoriaI in the Xov, 16 islne of SCIEXCEJELT~~BIES. 

Sense of direction. 
Professor Ncn~com11's paper ilk SCIEKCEof Oct. 

26 opens an exceedinqly ii~t'icstiirq, if not a v c ~ y  im-
portant snbject. I t  lias rxactcd ot  rile a gooil deal of 
thougllt, ancl this capiicious seuw lias been a sorirce 
of no little a1iiioyaiice. I slioltld like to girc a little 
of nly experience. \\'it11 1ne [lie co-ortl111,~tes alri~ost 
invariably revolve ISOo. TVl~eii a boy, I stuclied geog- 
raphy, a l ~ d  wl~enat reritati\)u \at \~~ l t I l  my face to the 

tlortll. I tlius 11sd tilc wilole - i ~ o ~ l t l  
11lapl)rd out ill my 
~niild to correspond wi t b  niv proper sense of the di- 
rections. Soon after tliis, 111y father moved to a new 
ltotne; ancl t l~e re  I found, to lily great arklloyallce, 
that  nlv CO-ordii~ates had revol\ed 180°. illy geog- 
raplzy as ill the greatest co~ifusioil, Whcu I began 
to t~ave l ,  I found that the co-ordin,~tes xvould cliaiige 
in the moit nnexpectrd manlier. firA one \say, and 
then the other. I could not trust mv sense of d~rec-  
tion. 

When I came to Lebaiion, I found mnyself wit11 my 
original boyliood co-ordinatcs. I graduatetl, and went 
back to hrlransas. Upon my return to Lel)anc)r~ a few 
~nontlis  afterwarcls, the directioi~s hacl revolved 180°, 
and I found myself practically ill a i ~ c w  towri. I had 
to  learn it all over again; a ~ i d  to-day, if I desire to 
point to the north, my ha1113 in s t i~~c ' t i ve l~  tnores to- 
wards the soutb. I n  travelling I liave found i t  nse- 
ful to trust as little as possible to tlie sense, and be 
guided by the  map. I n  an  extended tour tl~voug11 
Europe, I war i r ~  Lhe habit of preparing myself, before 
ei~terirlg each city, by a carefnl study of! its in.tp, -
noting the positioii of the railway-station, direction 
of the strretr ctc. In  this mmlner I was enabled to 
control tlic seiise of direction. I n  orily one or two 
instance. did I fail to keep the direclions right. 

I make two practical suggestions: -

niight very nppropriately llaoc contailled a n  account 

of the ' rnaoneticsplings ' which nrlderlic this portion 

of the state of Ol~io. From my residence three of 

tlieie ipriligs 111w-j be seen, a l  out: of \sEncl~ a large 

bath-l~ouse lias allendy been crccted, where, during 

tlie p ~ e s t ~ n t  
season, an  areraqe of forty ~)atients daily 
tcstcd the cniatlrc eficcts of tlic waters. These 
spriiigs are to~uid  along the baiilr of a small creek and 
at  the baqe ot a vnllcy, perliaps twenty-five feet i n  
dept!~. 'I'l~e water, which coi~tains less tlldn a sixth 
of orle per cent of iroii, is brought to tlie surface of 
the qroimd t11ron:il an iron gaq-pipe, and "becornes so 
l~iglily clia~gcd wit11 maguetistn tliat it will impart its 
proper t ~ e s  to a liuifc-blade." The v~llage of Maglietic 
Springs, a few rililes distant, 1:as scrcral large hotels, 
all ot ~ v l ~ i e h  roomsate  so crowdccl with guests, that 
mu3t be engaqc~il \seelrs in advance. Change of resi- 
dence. rest, and gooti nursing liave together effected 
a i~urnber of cures, all of which, of course, are ascrlbed 
to the magnetic properties of the water. Nany of 
the mnests return to tlicir liome as disappointed as 
the h e  girl, who, after clrinlring a glass of the water, 
sail ,  '1 (10 not feel one particle magnified, and I 
tllinlr these sprlugs are a hnmbug.' 

E. T. NELSON,
Dekm?re, 0.,Nov. 22, 1683. 

Priinitive visual organs. 
The notice of Dr. Sharp's communication made 

before t11e Academy of natural scie~lces of Philadel- 
phia, i n  No. 1.2 ot S c r n x c ~13971,or1 the habits and 
on the pcci~l ia~ ~ i s n i ~ lorgans of Solen ensis anti S. 
vagirm, bct~vceii and at  the b.lse of the short tentacu- 
lar pl.ocesies along the external e d ~ e  of the ctistal 
part of the sipho~is of these atiimals, reminds me  
that  1 harie observed siinilar habits in otllernlarine 
animals, and that  possibly we may infer that  similar 
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visual cells exist in 1lit:se cases. I ion. c:lll to lrii~ltl 
the cases of Oslrea ~ L T I ~Serpula. TJ'licn ill!? foi.liier 
has its ~~urpl is l i  itsteritacles extruded froui 1)et\rec11 
valves, alitl iht: latlt1r its prowl1 of cirri nstc~i~cletl 
froin its tnbc, if tlie l la~id is inatle to more ral~itlly 
over the ~ ~ - 1 ~ t e r  ill the aqumiluii iri a stro~lg liqSi1, so 
as to casl a sliailow u])o~i tllesc org:li?s, 1.1olli tllcsc 
a l ~ i ~ n a l s  iuid:rppe:tr to be seitsitivc to the ~no\.ciilcl~;, 
indepei~dent of any jars or ribriltioii~. 'I'lie oyster, 
under tliese circtuli~staiiccs, i ~ t  olicc r ~ t r ~ c i s  its se~isi- 
tive inantle-border; the worn~s, their cirri. 

Upon examining tile end of 1,lre si])11oii of Iliya 
aren:rria, lincs of piglnent are foulid abont the bases 
of botli the i~rner  nil ouler circlcts of telit;lcles, ill~(l 
the upper elid of the sil)iior~ is pigaieutetl for :tbou~t 
all inch, 130th ii~sitle and oiitside. On tilt, oilt:>ide, 
however, there arc! sc:ttterctl lo\\., ~r i i r~c~tc~,  pign~cliied 
pa~jillae just uncler the el~iclerlilis :rnd in t1ie pig-
menled layer or true sliin covcrir~g tllc. sil)lion. 'rlie 
questiolis now ;wise, \\.'lint is t h t~  iintme of t11r.se 
organs ? ;and do not tlie 1i:lhits of Ostren, as : L ~ O V C  

desc~ibecl, jnstify us in espectillz to fiiicl rutli~neut;a- 
ry end-orgal~s or1 tile lilniitles ;mil siplioris of mol- 
lusks, aris~rerir~g the purpose cof nycs, as :rppe;irs to 
be tlie case in the iiistailce of Solcri:' &ly;t, like 
Soleii, in life 11:rs i lorl~~ally tho rntl o111y 01t,lie siplion 
exposeil: arid visual I)onrers, derelol~cil to a certniil 
degree, muultl tlrcrciore he usefi~l to  tht: a r i i i~~al ;  for, 
~ v l ~ e nt l ~ e  siphon is esteilcled above tlin level of the 
sand: tliere are sevei.:~l iisllcs n.it11 rnoutlis and teetli 
well snitetl to rlip it off, a11d ~vhicli ~ ~ ~ o n l t l  tloilbtless 
actnally ta lx  aclv:~ntarie of the helpless clam, if it 
coultl not appreciate their approacli. 

I find fishes much liiore sensitive to sutlden vibra- 
tions established ill tlie water in mliich tlicy live 
than to slirill or grave sonntls made in tlie s~vrvui~cl-  
ing air near by. This rilay be dele to special powex 
of perception vhich they lilay possess oil accon~lt of 
the development of tlic sirigular end-or~alis  of tlie-
lateral l i n i  

The staily of dermal, tcrn~inal nerve-endings, ~ r ~ o d i -  
fied as more or less speci:rlized sensory ap~arat ,uses 
throughout the different groups of the arii~ilal Bil~g- 
dom, is bound to yield rnany important r e s ~ ~ l t s  in tlie 
near future, iri additioli to what is already known; 
arid the writer is glad that the matter has been talien 
up by such conipetent hands. JOI~RA. RUDER. 

NOT.27, 1883. 

Probable occurreilce of the Taconian systein 
in Cuba. 

Last year, while making two excursions across the 
mor~ntains of eastern Cnba, bctneen Baracoa and 
the sontlicrn coast, I bad an oppi~rtnnitg to ~ n a k e  
some observatiorrs on tlie geological structure of these 
mountains. 'I'lie rnclts cornlro,il~g this end of Cuba 
fall naturally into three distinct groups, as follows: 
1. Ancient, ancl for the nlo>l; part coarsely crg>tallinc, 
basic eruptive ~'oclis; 2. Older stratified rocks, slates, 
schists, arid limestones; 3. The post-tertiary l i~ne-  
stones or elevated coral-reefs. 

Tlle eruptire roclis for111 the main mass of tlie moun- 

tains at  most ljoirlts. They appear OII tile shore i11 

sonic places, ant1 seen1 lo be almost Ihe only roclcs 

fourid a t  greater distailct,~ tlian five or ieri miles from 

the coast. Thmltler stratified rociis occur principally 

in two irregular belts ro~~r i i r ig  
parallel with the coastj, 

and lying o ~ t c  on eithcr side of tlie great eruptive 

belt: hence they are fonr~ll mainly oil the fli~nlts c8f the 

mountains. The stl.atifietl roclis, especially ~l01lg 

their contact with tile eruptives, are penetratccl by 

numerous irrcgalar nlasses ant1 dilies of the latter. 

But that they are all older than all the ernptives is 


improbable, a i ~ ~ c c  a1.e theniselves evi- the er~il.~tives 
tlerltly of sevel a1 distilict ages. 

So far, :IS I have obscrverl, the stratified 1.oc1is arc 
all alilx ~ulfossiliferons; a11d iii con?ecjnenc3e tlic 
precise t1elcrnliir:rlioii of their stl~atiqr;~lrllic lrosit ions 
is ;L tlifiicuit, problem. I an1 satisfied, however, that 
soirle of lliern aic widely sepa~,atcll in tiline. The 
never  bed.., coiisistirig cl~iefly of fissile slateq, soft 
sa~rtlsto~res,alitl ilnpuwe earthy limt'stones, izrc pi,ob- 
ably eytiivalcrit to the secontiarg arid teitiary strata 
of San Domingo a ~ i d  Jarnaic;t. ' r l~esc uncrystalline 
setliriuents occur chiefly on the 1ro1.1hern slope of the 
~nount:~ins,antl, ailliongll riiuch disturbed and un-
dulatilig. rarely exhibit liigli clips. 

But 011 the soutli sitle of ilic rlividing-ridgt:, o~.surn- 
~l i i t ,I C ~ O S S C ~a belt six to eight niiles wide, reachirig 
almost to the coa't. of Iiigllly inclined crystalline 
schist$. Tlie str8tificatio1i is usually clisti~ict, tlic 
sl,r.ike beil~g ~~:r r ;~ l le l  'Y11ewith the coast, or east-west. 
scliists arc gerlerally groeriiiili, and are both hydro- 
~riicaccousand chloritic, Associi~ted wit11 the scl~ists 
are severi~l irnruc!nse betls of white crystalline lime- 
stolie. '1'111: liinestonc undoubtedly belotlgs to the 
same seric~s as thc schists, a1111 is oftell micnceorls. 

Thesc roclis bear a strong rese~ribli~nce to tile Ta- 
coni;ni systcm of n-ester11 Yen. Ei~giantl, and arc! essen- 
tially iiler~lical 'ivith the great series of aemi-crybtallirre 
schists i~nd  lilnesto~ies of Tririidatl ant1 the 8p;~rrish 
AIirin n.llicll1 have else~vlicre correlatetl with the raco- 
niait. 

Tlie pnblislied reports on the geology of Sarl Do- 
mingo ant1 Jamaica. sliow lhat tlie geologic structure 
of tliose islands is r:sscrrtially sin~ilar to tlint of east-
ern Cuba. I n  each caie tliere is ;I l rroini~~entaxis of 
oltl erup!,ive rocks, flanlietl on either side I J ~schists, 
slates, liniestorres, alirl other sedimentary fornlations, 
and by eleratctl coral-~,eefs. In  San Uomingo and 
Jani:~ica the erulrtives are not ~vholly basic, but, niuch 
granite i)ccurs: and the metainoryl~ic schists, ~vhicli 
appear to be si~iiilar to tliose of Cnba, have been gen- 
erally confounded with the cret:lceons beds. I pre-
dict, hon-ever, that niore careful study n-ill s h o ~ r  that  
they a1.e tlistirlct aritl vastly oltler, aild tli:~t the Great- 
er ilntilles al,e siulilar ill colrll,osit,iori and structnrc 
to tlie southern coast of tlie Caribbeari Sea, includ- 
ing the Spanish 1Iai11 and Trir~idad, except that  the 
coral-reefs aild the eruptive rocks are wantifig ill 
the latter region. We ow-e tlie coral-reefs lal,gely to 
the great vertical moveinerrts of the Greater Anr.illes 
in recent tirnes; and the eruptivr roclts are but a con- 
tinuatioll w e s t ~ ~ ~ a r d ,  and the older and niore eroded 
portion, of the great Carillbee belt of volcar~ic roclts 
~1-hic1ibegins a hundred miles nor111 of Tririitiad, and 
ends in Cuba, being about fifteen Ilundred miles long. 

TY. 0. C a o s n ~ .  

THE RESTORATION OF ANCIENT 

TE,%!lPLES. 


The Parth~non:  an essay on the mode by zoizich light 
wccs itztruducerl into Greek and lZofnnn tenzpls. By
Jaa r~sFERGUSSON,C 1, E ,D.C.IJ., LL D ,etc. 
London, iIIzcrray, 1883. 8f  135 p., 60 illustr., 
4 pl. 4 O .  

ONLYa small portion of this book is devoted 
to tlie woi~ilerf~~l i t  is nztmed.eclitice from ~vl~ich 
I t  is in the 1llai11 a reiteratioil of peculiar views 
concerl~ii~gthe lighting of ancient temples, -
an amplification of theories advocated thirty- 
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