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surface of the T,auiei~ti:nl gneiss of \T-ester11 
Scotland was anterior t o  the deposition of 
the Camhliaii sandstones, ailcl that tliere a re  
minoi cloines anel bosses of c r j  stalline rocli, 
contiiluous with those of the e\posecl snrf:i~ces 
sny l~osedto hear the marks of nlodern glacial 
action. Tlie conclrision from this ~vouldseem 
t o  be,  that  tile 1:xtter :Igency 113s clone little 
more than grooTe ancl polish these a~ lc ien t  
roundecl suif:~ces,from which n later eiosion 
hacl lemoved the col-ering sanclstone. Whether 
the ple-('aiiibiiml eiosion was glacial is a 
question nllicli Geiliie cloes no inore than suq-
gest.  I n  this coiinection, the existence of a 
state of clle~llicalclecay as  a necessaiy pielirni-
naiy to the erosion of c r j  stnlliile locks shoulcl 
not be lost sight 0f.l W e  b e l i e ~ ethat s ~ i c ha 
pieces, lxecletermined the coiitollrs of their 
prese~itel oclecl surftxces. 

Tile ql~cstionof the crosioli of ancient lantl-
surfaces is further tliscussecl b j  Geiliie in :L 

lectnre lieie iepnhlished, g i ~e n  by him l~erore 
the R o ~ a lgeogrnphical society ill 1879. on 
T h e  gt ographical eTolutioil of E l ~ r o p e .  I n  
this,  by aid of the data  of geology, he gives a 
ellaptel on what has  elsewl~ere bee11 called 
paleogeogiaphy. Geiliie shon~sthat  the flag-
melit of piimc\ a1 1i:urope alieacly noticecl, n a s  
a part of a o~,e:ltpre-Cam1)rian are:r, t o  ~ ~ I l i c l l  
l ~ a r t sof I~ii~laiiclaiitl Scanc1in:rria belongecl, 
and flom which TI as tle1i.i eel the sediments that  
built up tlic C'arnOriml ancl bilnrian series of 
Great  BI itain and IJ cstern Europe. These 
lower paleozoic roclis in  Grea t  Britain alone, 
he assumes to coTcr+aa extent of G0,000 
miles, \ \ i th  an nrcrngc thiclincss of 16,000 
feet, or 3 miles, nllich figmes he consicleii 
below the ilinrlc. -making not less than 180,-
000 cabic miles, C ~ L I B ~t o  a n l o ~ u ~ t n i nrange 
fiom the S o i t h  C:~l,e t o  lInrseilles, 01 1,800 
miles lonq, 3 inilci l i igl~,and 33 miles wide. 
This, he mell iemail<s, repi*eicnts but a flat-
tion of the material thus deiived ; since in  the 
seas of that  time, extending fa1 eastnalcl, were 
:dso laic1 d o n a  gieat  thickriesies of palcozoic 
locks, cont ir i~~ouswith those of' the Glitish 
isles. Calculations of this Bincl, appliccl to  
North Limerica, give 11s still larger notions of 
the  erosion of great  prc-Cainbiian areas be-
longing to some I'alac-dtlaritis. 

It ~ o ~ l l c lbe yrofitai~le,with Ceilcie's skctclies 
as  our guide, to  glaricc a t  the glaciers of' S o r -
way, the ancient volcanocs of Aure ignc  nncl 
of 1101th-n cstci n Europe, ancl to  accomp:uly 
him, i n  his excursion ill 1880, into om. western 
states, n 11crc his cluicli e j  e readily compie-
l~ericleclrriany of those icmarknhlc cliaracteiis-
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tics nl i ic l~alalte tile t lansco~~ti i le i i ta ljouitiey 
from the Atlantic to tile Pacific a gcog~apliical 
ducati ion. 

I n  his lecture oil ass~ l in i~ igliii 1:~te po,t of 
p~ofessorof geology a t  Ii:clinl)urgh, in  1871, 
Geiliie has  happily clelinealecl thc cl~aiacleisof 
the Scotti,h icliool of geologj , and traced 
many of the cliaracteristics of its nlaiters -
IIut ton,  P l a j  Pail, :~ndSir ,James 1I:~ll- to  t l ~ c  
1oe:~lpeci11i:~iitiesof their natlvc lancl, with its 
crystalline, contoitecl, an(l ~infossi l i fero~~srocks, 
so  11nlike the iegio~lsi n  wl~icbhtile earl? ltalian 
school laic1 the fonndtitions of geology. I t  is 
iastructive, in  this coilnection, to  reflect how 
the pleat  ancl simple ontli11c.s of Aineric:~rl 
paleozoic straligr:~phy, as  clisplayecl in tile 
Appalachian basin, lecl to  the srancl concep-
tions of s t ~ u c t r u a lgeology foilllulatecl by tlie 
hlothels I l o g e ~ s ,h j  tJames 11a11. and by Lcslej  , 
ancl Ilow the ren~rnk:~l.ilefeat~l iesof our nest-
ern regions have tanght onr geologists of the 
xounger generation lessons nhiell have ennl~led 
tllein so ~rea t l !  to  advance the science, mil to 
c o r ~ e c tthe views of their piedcr.essors, 1~0thin 
the oltl and the nem moilcl. 

TTTehope on anot l~eroccasioil to notice more 
in  detail some of the questions r:lised ill this 
instruetile T olmne, in  ~~rhicl le+ery stuclciit of 
geology will fincl soaletliing to  initrrict him, 
ancl to  stimulate thought. 

VERTEBIZA YE AN11 l l O d I Y .  

A handboolc o f  vertebrate dissectio~z. Part ii. How 
to dissect a bird. By Prof .  H .  NETYELLM A R -
TIN and Dr. WILLIAMA. MOALE. S e w  Yor lr ,  
illncmillan, 1883. 4 + [SG] p., 3 pl. 12O. 

TIICSsccoilcl part of the hanclbooli i s  q ~ ~ i t c  
"1' t o  the stanclartl of the first. It is  coinprc-
heniivc, n i t l l o ~ ~ tgoing he! onil i ts intcnclecl 
limits ; tlie descriptioni are cl(1ar arid well-
wo~decl; the subjects selectccl for illnstration 
are  those most needing i t ,  \ iz., the aiore coill-
plcs  parts of thc slicleton; aiid the tliagialii 
constituting figure 5 vill  prove very L I S C ~ ' I I ~in 
clarifj iilg certain ide:rs of the leuincr. 

T h e  i ~ ~ c t l i o dof treatinent is  mell calculatccl 
to  bring out the o h s e r ~ ~ ~ t i o n : t lpower of llle 
stuclcnt; and  tlic fact that  t l ~ cavian, rather 
than tile genc~iic:uld s ~ e c i f i ccl~ar:~cteis,are 
made pron~inent ,rc~iiclcrsthe b001i muclr more 
wiclely usef111,ancl a l io  serves t o  cornilleild it 
to  practical noilicrs iri zo6logj-. Wi th  tilt, 
otlrer books of this seiies, ~rliicllare  t o  treat 
i n  n similar rriarlnei of a ra t ,  :L bony and car-
tilagitlous fish, t~nclone of the l:rrgc, tailed arn-
phi l~ia ,or Krodcla, n e  sllall lie suljplicltl wit11 
a book n lrich l ~ n slong been nc~c~dctlin Rincricn. 
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I t  mill he cspecinll>- .rcelcon~ed in those lwbora- those 1ahor:~tories where the  iiivertebrnte> h a r e  
tories where coiisitlerstble attention is  :~lreaily liitliei~to receiveti the  lion's sl~arcof clttention. 
given to -\.er.tebr:lte work ; ancl it will d o  gooil niid in soille c3sr.s ha1 e talic.11 nc.nrly, or quite 
service ill aiding t o  bring about a more equi- all, the tirne i n  a course snpl~oscil to  be de- 
table division of time ant1 opporttuiities in rotctl  to gelieral zoijlog~.. 
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~ t t ~ ~ ~ t i ~ ~ ~ ,M. ~ ~ ~ ~ ~ casel iof- discusses the 
the attraction exerted betTveen two lnasses lviien the 
attractioll varies as the product of the Illasses and 
some function of the distance. The particular func- 
tion of the distance elnployed is t,he illverse nth 
power. ~1~~ autllor corlsiders the attractioll of lines 
and figures upon a poillt in the and 
finally briefly collsiders tile attl.actioll of surfaces 
&nd solids upon points external to them. Nearly 
of the results are linowri, marly of them having heen 
given by Je][ett and ~ ~- ~ xx.)~( ~ i ~ ~ , ~ .  
T. C. [584 

Bernouilli's numbers. -31r. Ely, in a paper read 
before the J. 13. U. rnalhenlatical society, Jan.  17, 
1583, gaTe an account of the numbers A,.,,, (generally 
linonm as An Oni) nrhich occur i11 the proof of Staudt's 
theorem concerning Bernouilii's numbers. After giv- 
ing the definition of these nu~nbers  in the for111 of 
a series, and stating sorne of their linown properties, 
3Ir. Ely proceeds to criunciate a number of new 
properties. 74'ithont using a great tnariy algebraicnl 
symbols, it is impossible to give a fuller notice of 
Mr. Ely's interesting comin~inication. -(Jol~ns1Iop-
kills zcniu. circ., No. 21, 1333. ) T. c .  [585 

Partitions. -professol. Sylvester defines partition- 
graphs, and makes certain applications of their prop- 
erties to infinite series and irlfinit,e products, and 
particularly to tile two fornls of representation of 
the theta, functions. of one variable by moans of an 
infinite series arid an infinite product. d partition-
grapli is defined as a series of points lying in lines 
parallel lo  two fixed lines. The nunlber of points, 
or lines parallel to one of the bouiidaries cllosen a t  
will, will represent the successive cornpollents of tlle 
partition, and the  nunlber of the lines tllemselves 
will be the number of parts in the partition. The 
lines in question are termed inccgnitude-lines, and tlle 
crossing ones part-lines. The graph is ternled rcgu- 
lar when the magnitude-lines never increase as they 
recede from tlie rectilinear boundary to ~~r.hic11 they 
are parallel. This cannot happen without the saille 
being true of lines parallel to the part-boundary. 
A regular graph is thus one in ~vhicli the lines and 
colulrins of points neither of them increase as they 
recede frorn their respective boundaries. A partition 
is self-conjagate when its representative graph, aft tr  
an.interc1iailge of the nnrnee of the part- and nlagnl- 
trtde-lines, gives the same reading. Such a graph is 
therefore sym~netrical. Uy application of the prop- 
erties of the a1101~e-clescribed partitionq~.aphs, Prof. 
Sylvester proves the eqnatioii between the reciprocal 
of (I-(t22) ( 1 - ( 1 ~ 3 )  . . . alld the iIlfinite se- 
ries 

Z a + .--ZB . u2 
..----pp-
p-


If 1-L ' Y-TT (l-*)(l-x" (1-nX)(l--C',Z2)+' ' 

H e  also slicwa lio117 to obtain tlie development in in- 
finite series of The infinite pl.oducts ( l + c c . ~ )  (l+ccx3) 
(l+nx" . . . and (l+c~-l:c) ( ~ + c L - ~ x ~ )  . . . ( l + ( ~ - ' : r ~ )  

A parallel bipartition of zc is ileiir~ed as a couple of sets 

of nu~nbers written on opposite sides of a line of de- 
~ ~ i
lnarcation, so that tlie number of numbers on the left 

always exceeds that  on the right by a given differ- 

erlce. 6, which may be any number from zero np-

wards, and such that t,he sun1 of all tlie elements 

collectively is equal to 12. Then the co-eacient of 

xnuj or zn a -j in tlie abore protlucts is tlie 1111nlber of 

parallel bipartitions of 7 1  to the difference :j, limited 

to contain only odd numbers, nrhich lnust not appear 

in the same arrangement than Once Orl same 

side of tlle line of demarcatiou. I11 vol. v., No. 3: of 
~ ~ ~ ~ ~ d 
the dnzericun jotlr~zul of nzrrthe~??ntics Prof. Sylvester 
mill give a full account of this new series of parti-

tio,graplls, - J ~ ulliv.~ ciTc., N ~ .~ 21~,) T. c.
( ~ 
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(Pfio'ilologrccphy.) 
Speed of drop-shutters.-M, Vidal has' sug- 


gested a method of ~neasuring short exposures. He 

employs a large clock-face painted blacli, with white 

figures, numbering froin 1to 100, painted upon it. A 

white indes-hand is revolved from behind at  a uni- 

f orrn speed of one turn per second. Photographs 

taiien of this apparatus tllemselves register the tinie 

of exposure. - (Brit .jot~rji. pilot., hlnrch 9.) W. n. P. 


L587 
Photographic defects and their remedies. -A 


short article by 3lr. E. 11. Falwer gives a list o f  all 

the priricipal photographic defects, together with 

their remedies. They irlcllicle gray or metallic, pink, 

green, yellow, red, and ~vliite or opalescent fogs; also 

frilling, halos, want of density, and spots on the film. 

- (Brit. jourtz. pilot., hlarcli 9.) w. 1%. I,. 1588 


~ ~ lnake plates tropical. ~ ~ ,~~~t them for
-yo t

t , o  llours in a llot oven. 


T, clean l,lates, soair tlleIn in hot wat,er, wllich 

7vill (]issolve t,lle gelatine, 


A con,enicn~; plat,e.lifter. a long, pointed 

piece of nlelal to an ordillary ,thimble. B~ this 


tile plates can bc llfte,i fronl the tl.ays, 
-(pho t .  tilnes, ~ ~ b . )  [589Tv, Er. F. 

Eleotricity. 
~ f of i ~ i ~ ~ ~ S. ~~ an electric motor. -professor 

p. Tllolnpsoll slloTys very simply, by mealis of a graph- 

ical metllod, the j a r s  of w o r ~ rallcl efliciellcy of an 

electrolliotor, as dell ell den^ ul,on tlie ratio of its 

e~ectrollloti\.eforce to tllat of the electric -

(p/vll.97zclcl., E. [590~ ~ b . )  II. 

The and sys-tems.--Tlie Frencllliave been taliirlg their turii ill 

discussing tliis matter. X R T .  JSerca.dier and Vascliy 

seek lo  reconcile tlie two syslcins by lilearis of co-

efficient~depelidiiig on dielectric and inagnetic iudnc- 

tive capacities. rplleir arg1lineiils ;Illd experilnellts 

are criticisetl by ,\I. 3Saurice 1,i:ry. On(: rho has 

follo\ved the disc:ussion of tliis m:~tter, as it has 

;~ppe;~rectin the Philosophiccll ~lcngclzine during tlie 



