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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 Rlr. Fergusson 
sets apart for the females of the Athenian con- 
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gregation, wlio must h a ~ e  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 
from 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 Dlr. Fergusson so 
warmly advocates. I t ,  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 theenaos. 

A part of the book sure to be read with great 

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 ' ill.'Boetticher's essay, 
published at Potsdam in 1847, is said to be 
without date. 
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THE ORKNEYS A N D  SHETLAND. 

The Orkneys and Shetland; their past and present 
stale. By JOHNR. TUDOR.London, Stanford, 
1883. 29f703 p., illustr. So. 

MR. TUDORhas collected and revised a series 
of letters published under the nom de plun~e 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 
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maps, that may we11 serve as a visitor's guide. 
Primitive old-fashioned ways have endured on 
these remote islands till recent times, and fur- 
nish many anecdotes to enliven tlle descrip- 
tive pages. The more scientific stuclent, with 
a liking for botany, geology, mineralogy, or 
archeology, will meet with much worthy of his 
attention. 

The two geological chapters, prepared by 
Messrs. Peach ancl I-Iorne from their papers 
pnblished in the Quarterly journal of the geo- 
logical society ancl elsewhere, are of chief sci- 
entific value, and are well illustrated by neatly 
colored maps. The sonthern group is shown 

siderable varietr of old metamorphic rocks, ancl 
numerous intrusives and eral)tives. The rcla- 
tions of the latter to the adjoining masses is 
often.finely exposed in the sea cliffs, aild ques- 
tions of age are not left to vague infel.ence. 
Dikes, necks, intrusive sheets, and orerflows 
are all well exhibited. Rut the geological iuter- 
est culminates in the glacial question. These 
northern islands give the key to the movement 
of the combined Norwegian and Scotcll ice- 
sheets, and show, as was first suggested by 
Croll, that they joined forces in the basin of 
the North Sea, and together moved north-west- 
ward, out into the Atlantic. The striae are of 
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to be almost entirely covered by the various di- 
visions of the old red sandstone ; and, indeed, 
this formation once extended over a great area 
thereabouts, now broken up into ragged islands 
by dislocation, erosion, ancl si~brnelgence, so 
that only the smaller part of the original depos- 
it remains. The topographic effect of former 
erosion at  a higher level, followed by depres- 
sion, is seen in the irregular shore-line and 
fringe of islands shown in the view of Scal- 
loway. In  their present attitude, the islands 
suffer most along their western coast, where 
the heavy waves of the Atlantic cat them back 
into imposing cliffs, such as are found on the 
western side of EIoy. Shetland includes a con- 

two dates. The later ones depend on the local 
topography for their direction, and are referred 
to a ' later glaciation,' though it is not shown 
that a non-glacial interral separated this 
from the greater or primary glaciation, during 
which the ice moved independently of local 
topography, oves-riding all thc hills and ridges. 
Only these are shown on the accompanying 
outline, which is traced ancl reduced from 
two maps of much larger scale in the original. 
On the Orkneys the scratches run north- 
west with much regularity. Marine shells 
and socks derived from eastern Scotland are 
found in thc bowlder-clay. On Shetland the 
approach of the ice was from the north-east, 
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l)nt the 111otior1 cllanpecl to north-nest aljout 
tile n~itldle line uf tile gloup. Tlie g ~ e a t  \ aiiet) 
or rocBs i l l  1101(11 anil &out11 ill112s g i ~  es abun-
d:ult 01)l)oi tunitj for (lete~i~iiniiig this 111c)tio1i by 
t l ~ cd i ~cctioii of clisl~ersion of the bo\~ldcrs f ~ o n ~  
tlici~ l i :~~.e~l t  No Scottiill bon lders ale lctlges. 
f'orriitl l ~ e ~ c ,  c!o ~nariire reinains occur in the 1 1 0 ~  

(hiit. Ihised beacl~cs (10 not alhpenr on :tilg 
of the islatlcls. It is concluder1 tliat hcnnclina- 
,inn ice co\eleii Shetlancl, n l~ i l c  hcottisll ice 
:~cliuncccl o w r  the O i k n ~ y s  ; the oiiginiil nio- 
tion of botli glacial slleets being tliaiiged liere re 
they cos~lcsccti, in tlic sllalloxr lYo~ t11 hex, allcl 
turned to the line of least iesislaiice, -north-
\\?st to the ope11 ocean. 'Tlietc t l i e  must 
lia~rc eildcd in a gicat ice-difY like that dis- 
co~eredby Ross in the Ailtaretic Ocean. I t  
may he well to refer lierc to I%ellar~c\'s stndy 
of tlle F:troes a Sen J cars ago, \T he11 11c showed 
that they bear no mailrs of contiiiel~tnl glacia- 
tion. the fev  sciatches llc found tlleie depeiitl- 
i i~goil local foim for their gaidailce. 

Olir space fork)~cis illention of the il?anj other 
interesting topics that Mr. 'l'utlor's book dis- 
cusses, althougll few \olnmcs co~ltaiil so ~n:tr~y 
pages of e ~ ~ t e i t a i i ~ n ~ c n t  to the gc2iier:tl leader ; 
but attelltioil slioul(1 he called to tlie n ell-
consiclered c11:uactc.r of the notli, oilly scl-
(Ion1 marred b j  a ~ c n ~ n a u t  of ncv spaper s t j  le. 
111 ~ t s  table oi contents, illust~atio~~s,.glossnrg, 
bihliogi apllg, aild iilcles, the T olllme is all that 
call be desired. 
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MATHEMA'I'ICS. 

Partial diff ere~ltial equations. -&I. Darboux 
corlsiders ail arbitrary partial differ.entia1 cilnation, 
defining a function, x ,  of any 11un1ber of variables. 
Replacirlg z by z + ex',  developi~ig accordi~lg to pow- 
ers of e, and eqr~at i~ig  e ,  ato zero the coeffcicrlt of 
new equation is forniecl, wllich the aiitlior calls the 
auxiliary equation. Tlie ansiliary equatioii defines 
solntio~ls differi~lg illfitiitely liltle from a give11 solu- 
tion; a~icl so it lias a signification wliicli clocs lint 
depelld on tlle clioice of variables, and whicli will 
remain ~uiclla~lgetlby ariy arbitrary clia~ige of tlie 
variables. 'l'lle eqnation, being linear, is easy to deal 
with, and co~iducts to  many ilnporta~lt resl~lts wllicll 
:Ire i~~tirriateiy wit11 tlie co~u~~ecteil  given equatioti. 
'rhe author considers especially two geometrical prob- 
lems. I?il.st: liaving given a surface, 8, atlernpt to 
find all the infinitely near surfaces ~vllicli will form 
with Z one fanlily of a triply orthogonal system. 
This problem, which has already been studied by 
Prof. Crtyley, is equivalent to either of the followirig 
problems: lo, T o  find all surfaces adrnittilig of tlie 

sanie splierical representation as 8 ;  or, ZO, To fi~ld 
all the systcrns of circics ~ i o r ~ n a l  to the fanlily of snr-
faces of which Z is one. I t  follows at, o~lcc, tlrat, if 
the lrroblcni of the spllerical iepreselltntiori of Z is 
solved, tlie solution cztn be at  olice arrived at  for ~litt 
inverse surfaces to 8 ,  or tlie snrfktces arrived a t  by 
tlie t~.arlsformation by rc!ciprocal radii. 

The seco~id problem con>idered by M. Darboux is 
one farned for its estrenlc difficulty; viz., to fi~rd thc 
surfaces applici~ble to a give11 surface. Deliole by dx, 
dy, 61,the ilicreruents talieri by x, y, x ,  in passir~g from 
a poirit of the given sr~rface, 2, to the correhpo~itling 
point 011 an  i~ifi~litelg ~ l e a r  surface: then, esl~ressing 
the necessary co~~di t ion  to the solution of tlle prob- 
lem, -viz., that  the s~liall arc sllall not cliange its 
length, -we have -

dz d . JL + dy  d , dy $. d%d . dz =-- 0. 
Replacing dx, etc., by proportional, quantities, -say, 
x i , y l ,  zl,-tliis is dsclre, 4- dud?/ ,+ d z t l z ,  = 0 ;  i.e., 
the correspo~lclirig elements 011the surfaces 8 and 8 ,  
are ortlrogo~iai. &I.Darboux's problem is thus con-
ducted bacli to a problem solved I)y R I .  Mi -~~ ta rd .The 


