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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 the 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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four e a r s  ago by hlr. Fergnsson, in liis &'L'rne 
princil~lcs of' beauty in art.' I n  a pref:~ce to 
the piesent T olume, the anthor states his con-
viction that it is certain to lpro~~eoffelisire to 
specialists ' s ad- from the no\ clty of the v i c ~ ~  
vai~cecl; ' but as tlicse T icn s a1 e almost exactly 
those acloptecl in 111s eailicr publication, and as 
this application of a clere-stoiy to ancient tem- 
ples can hnrclly be calletl oiiginal, - it lia~irig 
been s~iggestetl k)y 13oettichcr in 1847, tmo years 
before its first nicntion by 311;. I'el gusson, -
it would seeiii niore natural to seek for some 
other explanation for tlie tliscontelit of the 
CI itics. 

I t  is ceitaiuly true, that more has bcen nrit- 
ten, ancl more atigry controversies ha1 e arisen, 
iegarding the hypaethroii, than n ith referelice 
to :my other feature, either constructive or ar- 
tistic, in the tcmples of tlic C$ieclis ; and after 
careful stliily the conviction foices itself ul~oil 
the reluctant iiliiitl, tlint this last contribution, 
surlxtssing in extent ant1 elaboiation all others, 
does little to~vilrcl the confiri~iation of' that 
hypothesis in ally of its 1arictics. 

111.Fergusson adopts foi the I'arthcnon, the 
temple of Zeus ancl that of Ifera at  Olympia, 
the teniples of Acgina, Paestunl, beiinoas, -
in short, for all regulni <+rceli: peristjles, -a 
clere-sto~y suiili bj t ~ v o  long openings in the 
roof at  either side of the riclge, n hich iemains 
uiibrol~eii o \ e r  the centla1 aisle of the naos. 
The height between the entablatnre of the up- 
per order of interior col~lnlns and the inclined 
linrs of tlie roof is that of his rertical ~vindo\%s. 
'l'he drail~age from this iinperfect co~erilig is 
cffectecl by perforating the lateral walls of the 
cclla nith gutters, leacling the rain-water iiito 
the pteroina, in mhicll ceiled ancl protcctetl col- 
onnade such d~il2ping must have been particu- 
larly undesirable. Contrary to the fi~nilamental 
separation of roof and ceiling unirersallg- car- 
ried out in Greelc architectare, he leaves the 
central aisle open to the inclincd roof-surface, 
like thc Bavarian If allialla, and defencls this 
feature with tlle surprisiug stateinent that flat 
ceilings, in either n-ood or plaster, nere un-
known in classical times. The arg~uinent ad- 
ducecl to prove this inclination of tlie ceiling, 
risible from within, is found by Mr. E'crgnsson 
in the well-known colnplaiiit of Strnbo (viii. 
3 ,  30, p. 353), -that tlie statue of Zeus at 
Olympia was so large, tlrat, if the seated deity 
shoultl arise, the roof of the building ~voi~lcl be 
carried away. This passage is celtainly not 
" the only hint in any ancient author as to how 
the roofs of Greek temples were constructed," 
and, what is \%orse, its al~l~lication to the point 
in ~luestiori is dependent upon a mist~anslation. 

'l'lie ~ ~ o i d s  Strabo, thc.of :11rnost touching 
ceiling nit11 the top of i t s  head,' ale wrongly 
rentlried by JIr. Ii'crgusson, nearly touched 
the  s?cnz?nilof the ~ o q f . '  This misl(>ading ver- 
sion is tnice g i ~ c i i  in the prescnt volnme (pp. 
2 and 11 1) ,ancl fio111 it the lion-lioiizontal form 
of the ceiling is directly declnced. I t  seems 
high time that this b l~ydcr ,  repeated by so 
11xtny 'iviitcrs since its filst coriiti~issioii by 
(~uatrcni&recle Q~iincy, shoultl at  last he elimi- 
nated Srom dibc~~ssioiis of thc slll!jcct. 

As it n-oulcl naturally have been inipossible 
to surmount with n clere-stoiy those snialler 
peripteral tenil~les 7) hicli I\ cie ~ri thout c.ol~in~ns 
in the naos, Jdr. Fcigussou is obliged to assume, 
against all evidence, that inteiior lpillars or pi- 
lasters dirl oiipinally exist, ancl that, n-liile the 
Chiistian reconstrnction of the Theseion ob-
liteiateci tlie traces of these ill that briiltling, a 
iigrlred mosaic p:~\en~ent ill tlie remailiahly 
siii~ilai temple of Lissos should be taiccii to 
indicate tlie position of such snppoits. The 
last example is certaiiilj- not farorable to the 
theory ; for the I)edtling of the pavement in 
question is distinctly shown, by plan and text 
of the first report on the in\estigations at  
Assos,' to have extendeel to tile very edge of 
the lateral malls, thns jlrccloding the possibility 
of any colulliils or piers xvithin the narrow hall. 

The omission of galleries frorn interiors, 
which n-ere provided with a double range of 
coluinns stancling at  some distance f'roin the 
mall, is even less excasable. The assertion 
(1'13. S ancl 7 3 )  that there mere no galleries in 
the temple of Aegilin is un~varrantecl. The 
0111~-reason ad.iancei1 for this, that tile space 
betvcreen the shafts and the mall was 0111~ about 
one metre in niclth, is of no weight. 'Lo sup-
pose that one order of columns was I~alanced 
upoii another, mith an intermediate entablature 
not tied to the wall by a floor, is unworthy our 
conception of the constructire wisdonl tlisplayed 
in Greek architecture. These galleries, lcnowil 
from literary sources to have csisted in inaay 
ternplps, mere actually fouacl and measured at  
I'acstum ; and yet Mr. Fergusson oinits them 
elltirely from his section of that monument, 
without a word of justification (fig. 41) .  The 
notched architrave from the same site, in which 
he sees ' tile most direct proof of the theory,' 

final in its corrcctncss,' hns really no bearing 
u11oii the question, being siinply an e.;ample of 
the co~n~noilest inetiiod of construction, wheii 
acljoiiiing horizontal ceilings were eillploj ecl on 
dit-rercnt levels. This appears constantly in 
every kincl of Greelr bnildiags. 

Tn one instance, however, tlie antilor must 
1 Itcp. arch. ins t .  Anicr. 
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be admitted to liave proveil his case. The plsun 
and iuterior arra~lgement of the temple of Bas- 
sae -which is in so many ways cxceptioilal 
among buildings of its class -certainly poiat 
to some system of lighting 1'y lertical windons 
above the iuterior ranges of pilasters. The 
c~lrious position of these buttresses, which arc 
awkwardly spaced so as to staricl in the axes of 
the i~itercoluinniatio~ls of the side colonnade, 
ancl especially the discovery of pcrforatecl tiles 
on the site, make it more than probable that 
this remarkably arcliaistic temple t l isplqs an 
inte~rtioiinl reversion to the n~ai i~ ier  of lighting 
the l)~-imitive, non-peri11ter:d cclla tlirougli open 
InctopcAs. I t  is to bc obser) 'd tliat tlic statue 
of tlie deity was  not placctl in tlie space tlins 
liglltetl, \vlricli seems to have been considered 
ns a sort of inner T-estibule before tlie IIoly 
of holies, -a hall decoratccl, like the exterior of 

And what arc we to tliinli of the disquisition 
on tlic Chaitya temple of Karlb, dragged in to 
lend weight to this restoration? That cxcava- 
tioa in the atir ire rock is liglitecl by a great 
window at  the front, as it of course only can 
he : and get in this feature Mr. Fergnsson sees 
the direct influence of Greek ancl Ronian archi- 
tcctarc, felt after the incursion of Alexander 
into India, and tlic establishmelit of the 13ac- 
trial1 liingclo~n ; making the system of illuniina- 
tior~ ernployed for the ca\,e an inlitation of that 
in the t c ~ n l ~ l e  of Zeus a t  Atliclis by the argu- 
mcut that the appearance of light-openings on 
one side only innst liave been foreign to the 
~vooden structures from mliicli tlie Chnitys 
caves were ill detail inore or lcss i~nitatecl. 
Surely insistence upon prececle~it conlcl be car-
ried no farther. 

The aotlior's restorations of other te~nples 
tlie l'altl~enon, with a carved zoplloroi;, inte~~cl-  are interesting, bnt hardly less iml~robablc ; the 
ec1 to be seen by tile general public. Mr. Fer- 
gusson is probably a t  fault it1 s1111l)osiilg the 
image a t  Hassae to liare been a mere sim7~lc~- 
c ~ u ? n ,~vhicli lia(1 become sacrerl among the rude 
inhabitants of the monntaiu from some acci- 
dental cause. IIe gives no reason for such :I 

bel~cf, and of no temple of antiq~lity is the 
story of the dedication so \\.ell liiiorrn. Tlie 
clelivera~lce of the Arcadians 113' Apollo Epi- 
Ironrios, from a prevalent pestilence ton arc1 
the end of tlie fifth ccntnry, does not adrnit tlie 
assumption of a rude syml~ol, or eve11 of n 
xoanon, ~vitllia his fane. 

The explanation of tlie roof-openil~g of the 
little cella up011 Normt Ocha is goocl, as iq 
also the concise trcatmcnt of the corrupt tes t  
of J 'itrn~ins. The iml~ortance of both these 
points has certainly bee11 greatly overrater1 by 
previous writers upon the subject. J l r .  Fer- 
gosson advocates the cl~arige of octnstylos to 
decc~stylos, and et to est, in tile confusecl de- 
scription of the Ronlan boilder ; xncl this ap- 
pears plausible in view of the aclinowledged 
corruption of the ma~luscripts, ancl the fact 
tliat the temple of Olympian Zeus at Athens, 
thus alorle referred to, was the only building 
iri Europe possessing all the peculiarities cle- 
scribed. IIaving been ~ i t h o u t  a roof a t  the 
time Vitruvius wrote, i t  certainly was sub die0 
and sine tecto, as he says. nlr. Ferg~isson's 
restoration of this temple is ingenious ; but as 
it is not known that the structure was ever 
co~npleted a t  all, and as even its plan is not 
yet ascertaiiiecl, the attempt to deliueate its 
roof is  l~arclly of greater value than that dis- 
sertation ' o n  the use of the particle Sd in the 
lost plays of AIenander,' which a German 
scholar is wickeclly reportecl to have written. 

complicated rnaliesliifts to ~\-llich he is driven, 
by his varioas SJ ste~ilq of ~~i i ic lons  ill light- 
shafts, 11'ing too remote from the sililple and 
straiglitforrrard lnethocls of a~lcieiit b~li ldi~ig to 
please our imagination, or satisfy our practical 
sense of constructive fitness. A detailed coa- 
sideration of all the templcs treated of would 
here lead to nnclue length. 

The account of tlie deriration and timbered 
prototype of the Doric style is inndecluate ; 
ai~cl the attempt to reliahilitate Falliener's 
proto-Doric capital unreason:ible, after the 
well-laiiow~i 1,roof by Bergan and Erblrt~m of its 
wrong conlbiuation out of' f'raginents of 1i:gyp-
tiall bases. Incorrect, also, is the reiteraled 
statement, that no Doric temples were built 
after tlie age of ALlesandcr the Great. 111cer-
tain parts of the Ilellc~nic world other styles 
were hut esccptioually emplojed, even in the 
latest epoch ; as we linow, for instance, frorn 
the ruins of Pergainon, rrhere there is a com-
plete Iloric periptc~os (that of iithena Polias), 
mliicl~ certainly was constructed ~inder the t7y- 
nasty of the Attaliclae. The comparison of the 
Cleveloprnent of teniple-m.chitect~~re among the 
Greeks with Catholic church-builcling during 
the middle ages and cluring the reign of (&~een 
Anne is ~nisleacliiig. Style among the aucients 
clepenclecl rather on geographical, or, to speak 
more correctly, 011 ethnographical, distribntiou 
than on p a s s i ~ ~ g  fashions. 

The description of the Parthenon is as thor- 
ough as any review antedating the recent in- 
vestigations of Iloerpfeld, wliich mag not have 
been arrailable a t  the tirne of writing. A model 
of the building, constructed by nlr. Pergusson 
on a generous scale, one-fortieth of real size, 
must be extremely interesting. Too much can- 
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not be said in recognition of this interest in a 
branch of science not over-popular in these 
days, which has led the author to an expense 
of time and money hardly likely to be appre- 
ciated. Still, it is to be regretted that the 
chief attention devoted to this reproduction 
was evidently directed to an exemplification of 
an improbable method of lighting. A second 
gallery is added to the temple, the trenches 
sunk deeply in the roof being made accessible 
by stairs ; and these piombi. Mr. Fergusson 
sets apart for the females of the Athenian con- 

satisfaction by students of archeology is the 
arraignment of Mr. Wood, the explorer of 
Ephesos, whose inadequate publications, and 
selfish hiding-away of the results of his richly 
endowed work, deserve all the asperity with 
which Mr. Fergusson treats them (p. 32). 

The printing is careful. We notice few 
minor errors. Lagardette's folio is dated Paris, 
1879, instead of ' seventh year of the repub- 
lic (1799) ; ' while M.' Boetticher's essay, 
published at Potsdam in 1847, is said to be 
without date. 

BCALWWAY FKOM THE NOKTH.EAST. 

gregation, who must have been as uncomforta- 
ble there as the most confirmed misogynist of 
antiquity could have desired. The staircases, 
by the way, present in the section (pl. 3) a 
curiously impossible arrangement, approaching 
fkom either side as they ascend, so as to in- 
tersect at the level of the gallery, and leave 
no landing-place, - not a good instance of 
that application of common sense to the study 
of Greek architecture which Mr. Fergusson so 
warmly advocates. It. has, moreover, been 
ascertained that the stairs in the Parthenon 
were situated where they might naturally be 
expected, -next to the entrance-door, not a t  
the farther end of the-naos. 

A part of the book sure to be read with great 

T,HE O R K N E Y S  AND SHETLAND. 

The Orkneys and Shetland; their past and present 
state. By JOHN R. TUDOR. London, Stanfmd, 
1883. 29+703 p., illustr. BO. 

MR. TUDOR has collected and revised a series 
of letters published under the nom de plume of 
' Old Wick,' in The jield, the English sport- 
ing-journal, from.1878 to 1880, on the Orkneys 
and Shetland, and, with contributions from 
several scientific friends, has prepared a very 
entertaining book on these out-of-the-way is- 
lands.. The general reader will find in it an 
interesting historical essay, embracing the pe- 
riod from Norse occupation to modern times, 
followed .by local descriptions and numerous 


