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thi111 for the stndent in any otlier fielcl. I t  is 
this sense of the oneness of human history, 
tlii* sympathy ancl ~ulc1erstaiiclii-1 of mcn of all 
tirnes, that gives the charm to his iinillortal 
Principles of qeology ; ancl in thls clay, n~hen 
me are clebating :ts to the uie of c1:isqical 
training, it is n-ell to ask ~'11~1 this booli monlcl 
have heerr it' the Oxford element had not bee11 
there. I t  ~ronltl pei1i:ip~ ha1 e ail eqn:~lly J alnn-
ble botly of fact, Out the infoi,~ili~lg wonlcl~ l ~ i r i t  
have beer1 wantlilg. 

His pon'er ro ~llalie avail of his c)\i'orcl iife 
was clonbtlcs~ clue to his liee~l~less ol' apprecia- 
tion of all folin, of' illteliectual htimnlnb. t1:ough 
he tooli 2r fair rar~lc in liii college, TT ii111111g sec- 
ond honors in classic s. TVe .;ce i11 Ins letters 
home that lie lias n l i ~ e l j  iiiteresl 111 nils sic, 
~vhich hacl been nil early-de~ clol)ecl t:rsle : for 
ia  his sr~hoo1i)oy days he 11:rd 1~ecn 111~ lencler 
of a schooli)(>y orchestra. PIP la alao boine- 
thing of a versifier; ancl sollie of his ~ e r s e s  
shorn a delicate fnilcy, thougl~ 1 ~ y  110 rnenns a 
strong wing. 

His fir.;t acqr~aintn~ice nit11 geology seeas  to 
have been inacle thro~igh Bnl;cn.ell's Geologj-, 
n-hich he founcl in liis f:ii1icr7s librnlj : nlld that 
author's accoll~lt of the e:~rtli's nntitjnitj ap-
penrs to  haee first arousecl liis cmios i l  to 
know lnore of the sabjecc. Wliile he n'as at 
Oxford, Bockinnil mas at the height of his 
siagular populality. His lectures nlfirrnecl this 
early-acquired caste. I-His first gcologicaal jonr- 
iiey R.RS to Panl~onth ,  nllcre be saw the great 
cutting pover of the sca on that soft-cliffecl 
coast. I n  the same Scar a journey to  Staffa, 
of vhich his journal is given. servecl to pos- 

GEODESY. 

Length, of a ~lauticalmile.-I n  co~lsnion par- 
lance, the length of a nautical mile is considered as 
a 'minute of latitude,' without any consideration of 
the range of value included within this definition. 
A paper upon lhis subject by Prof. J. E. Hilgarcl, 
superintendent of the Const arid geodetic survey, 
has just been p~iblislied. I t  gives the values of one 
minnte under nine clifferer~t clcfinitioiis. The values 
are based npon the elelnerits of the Clarke spheroid. 
One minnte of latitude at the poles =1,861.655metres 
= 6,107.S3 feet; one minute of latitude a t  tllc eqna- 
tor = l,Si2.787 metres = 6,045.83 feet; one ~il inute 
on the erlnator (considering it as a. circle) = 1,855.345 
metres = 6,087.15feet. 

As ailopted by the Coast and geodetic survey and 
by the Hytlroqrsphic office, a nautical rriile is one-
szxtieth par t  oi' tlte length of a deyi'ee 07s the y ~ e n tcir-
cle 01' cr, sphere ~ahosesu~Jitceis  eqzcill to t k  suifuce 
qf the eicitlz,. TJsing the (:larlce spheroid, this clefini- 
tion gives a nautical mile = 1,S38.%4Smetres = 6,080.-

sess h;m of the lore for f i e l d - ~ ~ o ~ l i .  I n  1818, 
nhen he was just of age, he made a tour 
tllrough France, Snitxerlalicl, ailcl ltalg- as far 
as Eonle. IJi5 jo~u.nal slionecl the keellest 
:l~precintion of tlie orclinary llntrire of tlarel, 
I:nt as yet 13nt little iiltclprctillg llonel. Tle 
appears. aq mere all othels of his time. strange- 
ly hlincl to the stvuctme of the All)? : e7 en the 
p'11nllel moraiues oil the glacicrs 1 1 ~ 1 ~ ~ l e  Ilinl, 
-a matter that is one of the lnost ~ ~ : I I ~ . ; ~ J R L . -

eut tlliiigs in their liialory. '611~ motioil of the 
glacie~s is not seen to he a problem: e t  his 
critical spiiit is a~ralie : for, one of lii+ paity 
finclillg ill an alr?nm tlic lines, -

"Mont illaiic is tlie inolinicll of iiio~uifi~ins : 
r 7lllcg cron-ned him long ago, 

Entli~oneilin ice, vith robes of clonds, 
And cliaderri of s110w,~~ -

11c nell s q  s, * '  I t  conlains mr,l.e real poetry 
thaa I thought eolrltl be ihlulcl ill :ill the alhiiil~s 
of Emopc." PIC did not rccooni~e that they, 
n little garl?lctl, n clc from 13) ion's i!lai~frecl, 
which hail been pul~lisl~ecl Itthe -\car herore. 
may i)e that it ihons 11s the plnce of birth of 
thebe the finest liries i~: that strange c1r~1il:itic 
poem. Despite tlie ~ e i l  that hid the tlreper 
seclets or  the Alps flom liis eyes, liis good 
Sortluie shorn ed h i~n  many tllings n-hie11 sel ved 
to lead 111s ~nind to the notion that the prcse~lt 
forces of the earth are strong enough to ex-
plai~ithe past. l l e  san- the Golclau Jirot~lerne.lzt, 
or lalldsliclc.. then but a dozen ;!ears old:  ant1 
ill the Bhone valley he beheld the frightful 
marks of the flood mhich poured from the lake 
formed by the Glacier de Bngne but six weelis 
before his coming. 

27 feet. This value closely corresponds ~ i t hthe 
Englisil acliniralty knot of 6,OSO feet. -(Rep. LT.'.S. 
coust sz~vv.,1881, app. 12.) H. m.B. 1172 

Night sigllals for geodetic work (by Mr. 0. S. 
Wilso~i of tlie N.P. state survey). -Omi~ig to the 
small number of days during any season when the 
air is in good condition for sighting points more than 
twenty-five ~ililes clistant, ancl the few hours during 
even good-seeing days available for such geodetic 
morli, especially in measuring l~orizontal angles, it is 
important not only to use to the best advantage n-hat 
dayliglit is available, but also if possible to lengthen 
every good-seeing clay. Heiice any device for contin- 
niilg TV0l.l~ during clear nights is of great value. For 
this purpose electric lights were nsed on the trianga- 
latiori carried across the Nediterm~ienn in 18'70by the 
French aiicl Sliariish povernnients, wit,h reniarlrably 
good results; tllc error of cloame of a triangle being 
but n trifle over one second of arc. Solile of these 
lirics mere the longest ever siglltecl for geodetic pur- 
poses, one of then1 being 167.7 miles. The burnillg 



SCIENCE.  


of magnesium-wire, fed by cloclr-vorl:, i n  the focus 
of a parabolic reflector, gives an  excellent light; but 
this, lilre the electric light, is too expensive for ordi- 
nary geocletic uses. The U.S. coast aild geodetic sur- 
s ey lias u>ed kerosene stuclent-lamps in place of the 
magnesiutn wire in connection wit11 parabolic reflect- 
ors, on lines of twenty-five miles, with satisfactory 
results. At  a station in Virginia, occupied by C. 0. 
Boutelle. angles measured by day were duplicated at  
night, and the mean ellor of the night-morlr n7as 
only tn  o-thirds ol that done in the daytime. 

I n  185J Mr. TVilson yrocured a sulall locornotive 
head-lizht with a twelve-inch reflector, ant1 t n o  cast 
seillapl~oie lenses, one twelve and the other fourteen 
inches in d~ameter. Eacll of these lenses was nlounted 
in  tlic end of a box in which a kerosene-lamp IT-ith a 
'marmnoth-leader' burner mas placed at  the focus 
of the lens. These tlnee lights, being set near each 
other, were readily seen .tlirough a small telescope at  
R clistance of thirt,y-five miles, and little if any differ- 
ence of brilliancy was detected. The maynesium 
apparatus and the locolllotire Iiead-light em11 cost 
about thirty-five dollars ; but the magnesimn wire 
being expensive, alld this light recluiriilg constant 
attention, the cost of nlairitaininq i t  is several times 
greater than that of operating the loconlotive head- 
light. Tlie cost of a semaphore lens mo~ulted in a 
galvanized-iron 120s  is fro111 ten to fifteen dollars, 
accoriling to the size. The expease of maintaining i t  
is small, -not more thail fifty cents a night,, Ircrosene 
being cheap, and no attelltioil being required after 
the lamp has been properly trimmed, and lighted a 
short time. These laiups have been seen by the 
naked eye a t  a distance of forty miles. 

I n  order to diminish as little as possible the light 
in the field of the telescope, a series of mirrors mas so 
arra~iged upon and within the tube as to illuminate 
the wires, arid leave the field darlr. I t  is believed 
that  this has not before been done IT-ith small tele- 
scopes, t,he one used in this instance having an  aper- 
t,ure of only two and a half inches. Kerosene hand- 
lamps, protected for use in the wind, were devised 
and successfully used for reading the circle and illu- 
minating the mires. The night observations thus 
made at  state survey stations in 1882 were apparently 
fully equal to those taken in the daytime by means 
of heliotrope signals; and about half of the primary 
obseivations mere actually made in the time thus 
saved. 

For  readily finding a distant signal light a t  night, 
a reference lantern was placed a short distance from 
the observing-station, By this, rough settings were 
made for the signal-light needed, which could then 
be brought into vie1~- by a slight vertical movement 
of the telescope. -(A&. inst.; naeeting Jan. 30.) [173 

MATHEMATICS. 
Coiljugate quadrangles. ->I. Stephanos, in seek- 

ing to generalize a kinematical proposition an-
nounced by &I.Tchekychcf in his memoir Sto. Eesplus
s i m ~ l e ssyst'emes articule'sqtii fournissent u n  lnouveinent 
rectiligire upprosinzatif a u  qz~al~i'ei?ae et au cinqz~i'eme
orclre (St. Petersburgh, 1881), has a r r i ~ e d  at  a num- 
ber of properties of conjugate quadrangles. &I.Ste-
phanos defines conjugate quadrangles as being formed 
by two systems of four points (A, ,  A2,  A,<, ill),(B,,
B?, B3, B4) ,  when, being placed upon a plane in any 
manner, without altering their respectire dimensions, 
the corresponding points (Ai and Bi) forin four pairs 
of conjugate points with respect to a civcle. There 
is an  infinite number of quarlmngles B, coujngate to 
a giveil quailrarigle A ;  and all of the 13-qnnclrangles 
are similar one to another. If A arid 13 are two con- 
jugate quadrangles, the areas of the triangles A,, A?, 

A,, etc., are proportional to tlie alleas of the trian- 

gles B,, B,3,B,, etc. The respecti~~e ratios are de- 

no t edbyA, :h , :A ,3 :7u ,  with Z l , = O .  A,, A,, and 

A, are given in terms of the cot:~ngeats of the angles 

of the triangles A*, A 3 ,  A4,  and B2, B 3 >  B4. Con-

sidering two conjugate quadra~lgles A and 33 situated 

in the saine plane, and denoting by p,, pi, P , ~ ,pl, the 

distances between corresponding summits, it is 

S~OTT-11,that, whatever be tlie relative positions of 

the two quadrangles in the  salne plane, we have 

al~vays the relat,ion: -


a !  p Ia  + a ,p i+  a,)p,3" + =C ;
vhere  C 1s a constant del~cndli-ig only oil the  diinen- 
sions of the t ~ oc~uaclraiiglc~.- (Coinl~les endu us, 
Oct. 16. 1PSB. I T.c. 1174

2 ~, 
Conical zambilics. -The following is talren Pro~n 

a report by JIAI. Bourjuct ant1 Jorclan upon a me- 
moir presented by 31. de Salvert to the Acaclerilv of 
sciences. &I.de Salvert studies the sections of a sur- 
face P (z,?I,z )  =0, in those singular points where 

' the  tangent cone is of the second degree by planes 
passing tlirough the axis of the tangerit cone. Each 
sectioii consists of two branclies crossing at  the  mul- 
tiple point, and having for tanr~ents in this point the  
two opposite generatrices of the  cone: it is proposed 
to find the curvature of these two branclies. The 
author finds a formula for this curvature, of which 
lie shows the analogy to the k n o ~ ~ - n  expression for the 
determination of the radii of curvature of a rlor~ual 
section at  an ordinary point. An application is made 
to the case of the IT-are surface, and then the author 
seeks the necessary conditions that the  assnmed point 
shall be a conical umbilic: i.e., a point such, lo,that 
t,he tangent cone shall be one of revolution; 2O, that  
the  bra~iches of the curve which correspond to its 
different generatrices shall all have the same curva- 
ture. The first of these conditions leads only to 
ltnown results; the second introduces six neTT- equa- 
tions involving the third derivatives of F. -(Conzptes
~enc lus ,Jan. 8, 1.888.) T. c. P75 

Subdeterminants of a symmetric system.- 
I n  July, 188'2, Prof. Kroneckei presented to the  Berlin 
academy a memoir in which he  established certain 
linear relations betmeen the subdeterminauts (mi-
nors) of a symmetric system. M. Runge deals with 
the same subject i n  the present paper, and claims to 
show that relations found by Kronecker are the only 
ones existing, inasmuch as all others can be expressed 
by linear combinations of I<ronecBer's relations. H e  
also finds a lnethocl for the determination of a system 
of linearly independent subcleterminants in terms of 
which all tlie remaining subdeterminants of the same 
order are linearly expressible. -(Journ .  reiize nnqew.
math  ,xciii. 1882.) T. C .  [176 

Ternary quartics. - I n  continuation of his re-
searches on the ternary quartic zI3,x2+ x23 x,+ z,ax,, 
and on systems of conics, Prof. Gordan discusses the  
typical representation of the system formed by this 
quartic and a conic. H e  fiacls that  the coefficients 
in this representation are entire functions of only 
twelve simultaneous invariants, five of which are 
expressible as rational functions of the other seven, 
which are themselves connected by an  algebraic equa- 
tion of the. sixth degree; and all these relations are 
explicitly giten. These relations reduce the number 
of inclependent i n~a r i an t s  to six, which is e~ iden t ly  
the actual number. The last part of the article is 
devoted to the solution of the converse problem of 
determining a conic when tlie i n~a r i an t s  above men- 
tioned are given. - (JIath.  anla., x x i ~ .1882.) r.F.[177 

Equations of the seventh degree. - In  this pa- 
per, Prof. Gordan applies tlie resnlts obtained by him 
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i n  the paper noticed above to the solution of those 
equations of the seventh degree in which a certain 
function of the roots is unaltered by a group of 168 
substitutions. Such equations arise ill connection 
with the modular equations of elliptic functions, and 
had been previously studied by Herniite, Klein, ancl 
others. Elein liad pointed out that their treatment 
should be nlacle to depencl upon the investigation of 
the system formed by a certain ternary quartic, which 
is transformed into itself by a group of 168 substitu- 
tions ancl an arbitrary conic. I t  was this which lecl 
Gordan to undertal~e his researches upon that system. 
I n  the present payer he forms certain seven-valued 
functions of the coefficients of the arbitrary 
the sums of the powers of these functions are, in 
virtue of a general theorem previously p~oved,  ration-
allv exaressible in telms of the fundaloental invnri- 
anis o i  the system; and tlie fundamental invariants 
are rationally expressible in ternis of the sums of the 
powers. Tlle seven quantities, then, being regarded 
as the roots of a given equation, the invariants in 
question become known, and the solution of the 
equation is reduced to the problenl of finding the co- 
efficients of the arbitrary conic when tlie invariants 
are given; the solution of which problcin is contained 
in tlie preceding paper (No. 177). The mllole inrresti- 
gation is extremely long and difficult; and Prof. 
Gordan announces his intention of recasting tile 
methocl by which he obtainecl his results, and giving 
a presentation of them ' in  which every trace of the 
way in mliich they were reacliecl shall have disap- 
peared.' -(Afc~ti~.a)~iz.,xx. 4, 1882.) F. F. 117% 

PI-IYSICS. . , .IICOUSt1CS~ 
Soaulds  p r o d u c e d  b y  R o w  of liquids.- Tito 

Martini has continued the researches of Savart upon 
the sound produced by a stream flowing through a 
circular hole at  the lower encl of a long tube co~itain- 
ing liquid. H e  finds that the pitch does not cllarlge 
gradually, but that a definite number of distinct notes 
are hearcl successively as the liquid colunnl shortens 
by tlie outflow. The pitch depends on the length of 
the liquid coh~mn and on the velocity of eHux. The 
nunlber of vibrations is proportional to the velocity 
of eflux, and the sound is Pure only n7llen the sound 
of the vein is one of the proper sounds of the liquid 
column. 

A column of constant length gives notes in a har- 
lnonic series. TVhe11 the so&d ;s re-enforced by the 
column of air above, it becoines quite loud. If tlre 
walls of the tube are prevented from vibrating, the 
sound ceases. The relative velocity of sound in dif- 
ferent liquids may be determined by finding tlie 
lengths of the columns of liqnid wliich give the 
same note, and the results giren ill the paper agree 
very ~vell with determinations by other metliods. -
(Jozcnzc~lpW1~sique,Xov., 1882.) c. n.c. [I79 

Vibra t ions  of l o a d e d  bar.- RIX. Sc'bert and IIu- 
goniot have in~estigated by a new method the eqna- 
tions of motion of elastic bars, and especially the 
case of a bar car] ying an additional mass at  one end. 
-(Comnptes Ye?zdzcs, Oct. 30, 1882.) c. IL. c. 1180 

Deternl ina t ion  of r a t e  of tuning-forks.  -
Michelson has devised a new stroboscopic neth hod, in 
which a fork -for example, an litz (No. 1)-is com-
pared nit11 a second r ~ t ,(No. 2), kept in vibration 
by electro-magnets, ancl ~vhicll last forlr is compared 
directly with the seconds pendulum. The wliole 
number of vibrations of forlr No. 2 is supposed to be 
known. The fractions are found as follows :one prong 
of the fork carries a niirror; and a few feet in front 
of this is placed a Geissler tube, illuminated once a 

seconcl, as the circuit of the induction coil in connec- 
tion with it is brolren by the pend~ilum. The image 
of the tube itself in the mirror is a broad band, 
against nhich  the  narrow flash is projected. The  
number of flashes between their recurrence in two 
similar positions on the broad image of tlie tube 
shows the number of vibrations per second to be 
added to or subtracted fro111 the known whole number. 

Thns, if there are a flashes in one period, 128 f:1is 
U 


true rate. As fork No. 2 vibrates continuo1lsl~, 
great accuracy can be securecl. A n1erCurY globule 
TVaS U S I ? ~  in C~llneCi,i~n with the pendulum to Com- 
plete the circuit; an(], b~ means of a relay, a break 

produced in the priniary circuit of the induction 
coil. A very constant battery must be used ~ l t 1 1  the  
electro-magnets of the fork. The method nlay be 
simplified by dispensing with the electric forlr, and 
placi~ig the fork to be rated vertically, ancl with one 
eclge in the focus of a microscope with cross-hairs. 
The Geissler tube is placed I~orizontally beliind the  
fork; ancl the positions of the edge of the fork mith 
refel.er~ce to  the cross-hairs are noted, A table of 
measnrernents is given. -(Aiize~. jozu.1~. sc., Jan., 
1883.) c. a, c. [I81 

Exper imen t s  w i t h  r e sonance  boxes .  -A t  a 
recent meeting of the Berlin physical society, Prof. 
Cllristiaiii sliomed a ~lzi:, fork, ~ h i c h  ylacecl or1 its 
box gave a maximum of tone when one side ratlier 
than the other \?-as turnecl to tlie montli of the box. 
The action seemed to be due to the box ratlier tllail 
to t.ho fork, though this hat1 bcen rusted and re-
tuned. I t  was also founcl that a singing flame tuned 
to mi, n.as silenced nrhen a ?xi-, reson$,ing box was 
placecl horizontally ~ ~ i t h  its mouth at the top of tho 
tube, ~vhiie if tlie corresporlcli~lg fork was placcd on 
the  box no  such effect occurred. Tlie same action 
\Tas noticed with a resoilator; the flame being silenced 
if this was in tune with the flame, but not otherwise. 
- ( N a t z ~ r e ,Jan.  4, 1885.) c. E. c. 1182 

Optics, 
Dens i ty  of lumini ferous  ether,-Note 

determination the clensity of tile 
on Glaujs 

by E. 
Wiedmann. If an error in this estimate be correctecl, 
tile result is nleasurablv ill agreement \yitll that of 
Sir W. Thomson. - j W7;.t'i:ed,nik. ,  1882, 986.) c. s. 11. 

17aq,AVV 

W h i t e n e s s  of var ious  sou rces  of light. -The 
results of a series of observations with an  instrument 
devised by IIelmholtz, and by him named '1enl;o- 
scope,' is,given by 12. I<onig. The general principle 
upon whlch the instrument depencls is the follom- 
ing: A white surface is illr~minatcd by the ligllt to 
be tested; and two adjacent images of this surface, 
polarized at right angles to each other, are observed 
thro11g.h a Nicol's prism and a certain thicliness of 
quartz cut perpendicnlar to the axis. With such an 
arrangemerlt, the two surfaces x-ould appear of com-
plementary colors, the tints being determined by the 
aziniuth of theNico1, and the degree of saturation by 
the thinness of the nuartz nlate. With a thin nlate 

- L ~ - -
the two portions of'tlle fiG1d would always be ~ c r y  
unlike; with a very thiclr plate, always nearly white 
and alilie; and, finally, with a plate of interniediate 
thickness, the similarity would depend upon tlie 
azimuth of the  Nicol. Tile value of the az in~uth  
which yields the greatest similarity when a plate 
20 mm. thick was enlployed -and this angle must 
evidently depend upon the color of tlie light used -
was taken as an arbitrary measure of the wlliteness 
of the light. Tlie table characterizing various fa- 
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miliar sources of light is of interest. The angle ,8 is Heat, 
the azimuth of the Nicol's prisn~. P r o d u c t i o n  of l o w  tempera tures .  -After com-

SOURCE. P paring the v a r i o ~ ~ s  methods for producing low tem- 
Petroleum flame . . . . . . . . . . . . . . . . 71.1' peratures, Mr. Ra~vbotlianl concludes tliat the method 
Illuminating gas (aryand =ordinary burner) . . . . . 71.5 by tlie evaporation of ammonia is the best; ammorlia 
Lime light . . . . . . . . . . . . . . . . . . 76.7 

Incandescent electric lamp (near maximum of brightness), 77.8 being preferable to other liquids, chiefly on account 
Arc light . . . . . . . . . . . . . . . about 79.0 of its high latent heat, and high pressure a t  low tem- 

Magne~ium light . . . . . . . . . . . . . . . 86.3 peratures. -(Jozcrn. Frankl. inat., lxxxv. 2, ) c, B. p.

Sunlight .  . . . . . . . . . . . . . . . . . 90.5 


( Wied. ccan., 1562, 990.) c. s. H. [ I 8 4  [I90 
H e a t  of so lu t ion  a n d  of d i lu t ion  of perchlor ic  

Diffraction i n  telescopes.  -A paper on the acid.  -In  his researches on the oxyacids of chlorine, 
effect of diffraction on the appearance of a bright &I.Berthelot has been conductcd to the study of the 
disk of indefinitely great radius as seen in a tele- heat of formation of perchloric acid. The solntion 
scope, by H. Struve. -( TC'ied. ann., 1882, 1008. ) of the liquid monohydrated acid in one hundred times 
C. S. H. [185 its weight of water at  19O sets flee 4-20.3 cal. This 

Polar iza t ion  of d i f f r ac t ed  light.-The investi- enormons heat, ~ h i c h  exceeds that  of all the colllmoIl 
gation here described relates to the moclification monohydrated acids, explains the extreme difference 
which plarle polarized light undergoes in diffraction which exists between the action of this acid in soln- 
by a reflecting grating of glass, of collodion, or of tion, and the action of the monohydrated acid. I t  is 
speculum metal. I t  is thus closely allied to Friih- found tliat the molecular specific heats of solutions 
lich's research, though of a more general character. of percliloric acid, between 40° and l Z O ,  can be lepre- 
The author, W. Konig, found tliat within the range sented by the formula, -
of deviation, where elliptical polarization was marked, 273 8 742.2. 
the determinations of azimuth were not very satisfac- c=lSn-2.3$-----

n n2 ' 
tory: hence attention was given chiefly to difference n being greater than 6. 
of phase in the two components. This difference The heats of dillltion of the acid hen in different was measured by a Babinet compensator. All of the deqees of solution can be repreqerited by a peculiar 
results n-ere in satisfactory accordance with Rethy's l~yperbolic curve, similar to that  already found for 
t l~coryof spherical polarized wave-surfaces, by ~vliicl% nitric acid. - (Ann. cltiin. phys., Oct., 1852.) c. B. P.
he explained the phenomena observed by Friihlich. 1191
The experiments go far to reconcile the corltradictory Specific heat . -A modified form of ~ e g n a b l t ' s
results, obtained by experimenters, who, following apparatus has been employed by &I.W. Longuinine
Stokes, have attempted thus to determine the relation for the clctermixiation of specific heats. By the revo- 
of the plane of polarizrttion to that  of vibratioxi ; but lution of the cylinder the body is droppecl through 
at  the same time RBthy's tlieory seems t,o end all the floor of the chamber, in which it is heated,
hope of deciding this interesting point by the most 
promising nieans hitherto suggested. -( Vied. unn., 

through a space of 0.08111. into the calorimeter. I n  
order to obtain accurate results, it is necessary for the  

1882, 1016.) c. s. 13. 1186 substance to have a spllcrical form. When powders 
El l ip t ic  doub le  refraction.  -E. Lommel de- and si~nilar substances are used, they are placed in a 

velops his theory of refraction, to apply to the case sphere of brass, the specific heat and weigllt of which 
of propagation of light-~vaves in a medium which are 1rnonrn. This apparatus appears to give more 
rotates the plane of polarization. The equations uniform results than Regnan1t's.-(Ann. chiin. ph?/s.,
yield a form of Biot's law for rotation involving the Nov., 1882.) C. E. P. [ I 9 2
index of refraction, which corresponds well with obser- Change of chenlical  col l s t i tu t ion  b y  heat.-  
vation. -( C a ~ l ' srepert., xviii. 673.) c. s. FI. [187 Elerr E. Wiedman has shown that a number of salts 

Galileo's telescope.-An extended discussion of containing mater undergo clremical change when 
the theory of this form of telescope, by W. Pscl~eidl. heated, t,llough the temperature is below that  of 
- (Ccii.l's repeil., xviii. 686.) C. s. 11. [188 fusion. I-Ie has thus found two new modifications 

(Photography.) of the snlphates of zinc and magnesium. The result 
Pho tog raphy  a s  appl ied  t o  animal  locomot ion.  has i~iteresting bearings in the determinations of ten- 

-A simple method of studying photographically the sion, and of the heat of solution. -( Ivied. a m . ,  No. 
movements of animals is described by &I.G. Demeny. 12.) c. B. P. [193 
In  front of the camera is placed a rapidly revolving Electricityc 
disk, containing a narrow sectorial window. A white A de te rmina t ion  of t h e  o h m  i n  abso lu t e  
animal is selected, which moves in the sun before a measure.-Notice was given by A. L. Rimball of 
very blaclr background, best an opening in a dark- the proposed redeterminatloll of the ohm ; the method 
ened shed. The exposures with sensitive plates may to be used being the sarise as that used by Prof. Ito~v- 
be reduced to the To!oir part of a second, the interve11- lax~cl in 18i6, changes being made in the character 
ing intervals being sufficiently long so that the images and arranpement of the apparatus so as to avoid, so 
shall not be snperposecl. By knowing the rate of far  as possible, the repetilion of constant errors. A 
the disk, the speed of the anin~al  may be measured short account Tvas given of the nature and i~llportance 
from the negative. If the plate is caused to move of absolute measurement in general, in which the 
in the opposite direction to the image of the  animal, derived units are all based on the fundamental units 
the exposures may be made more frequently mithout of lellgth, time, and mass, and derived directly from 
fear of superposition, as has been done by &f. Marey them. Tlle nature of the unit of electrical resistance 
in his 'photographic sun ' ( L a  N n t ~ ~ r e ,  was then noticed, and attelltior1 called to the fact, April 22,1882). 
By having a number of windoms in  the disk, the that, in the electro-magnetic system of units, the uni t  
course of small, rapidly moving objects may be stud- of resistance bears to the units of length and time 
ied: for example, the trajectory of a mhite stone the relation of a velocity. Mention was made of the 
thrown from the hand, or a white paper attached to  most noteworthy methods that  have been used in 
the circumference of a carriage-wheel. - (Journ. cle determining the value of resistance in absolute meas- 
plqs., Nov., 1SS2.) W. H. P. [189 ure, attention being called to the manner in which 
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the units of length ancl time entered into the experi- 
ments. - (Johns JIopk. z~niv. SC. USSOC. ; ?neetin!/ 
Jan. 9. ) [a94

ENGINEERING. 
Autcnlatic inspection of rail-ways. --The ]we-

cise methods of modern pllysical research are fast 
i ~ ~ v a d i n gthe various fieitis of practical science, ancl 
enabliilg us to be more and n1ol.e independent of 
gaessn-ork every year. Nothilig illustrates illis more 
forcibly than hfr. P. H. Daclley'i: dyna~nometer car, 
~ ~ ~ l l i c his t l l , a ~ ~ n  from one end to the otlier of any 
railway, anti, as it goes, recorcls autonratically ercry 
impei,fection existing in the traclc, ant1 a t  tlie end of 
the trip presents a long roll of paper which is a corn- 
plete tell'c,ale in regard to the exact state oC tile road. 
Every bad joint, every defective rail. every laclr of 
correct alignnlent, either ~-ert,icaI or I:orizontal, is 
s l ~ o ~ ~ nupon t.lie cliagram in such a inanner as not 
only to indicate the precise lot?ntion of tho clefect, 
but at  the same time to suggest tlle relnecly. Tile 
dynamometer car 11as been eii~l?ioged u l~on  a great 
many of our more important railroads, with the rllost 
satisfactory results. -G. L. v. 1195 

Railway n~aiiagement as a science.--Art first, 
and sri~lnce aftermards, llas l~een the rule in all tech- 
nolo,l:ic:li pursuits, to ~ ~ l l i c h  are no r & i l \ ~ ~ . ~ y s  excep-
tion. \\'e are fast accumulating sufficient data to 
shom that there is such a thing as a science of rail- 
v a y  operation; and just as soon as this fact is 
recogliized, this science n~ill  firltl a piare i i ~  our tech- 
nical bchools. The ili.chia .1ur eiseltbaloz7aesei7, a 
periodical issued by tlie Prussian ministry of public 
~vorlrs, annonnces that there ~vil l  be in the minter 
semester of the universities of Berlin aild Breslau, 
courses of lectures on railroad operation, iilcluding 
station and train serrice, signalling, organization 
and clnties of employees, and railxay mechanism; 
and also lectures on railway sdlninistration, includ- 
ing the arrangement of rates and fares, the discus- 
sion of vages, ancl railmay statistics. A thirci course 
will be on railway law, and a fourth on railway trans- 
portation as a branch of political economy. -G.  L. v. 

1196
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CHEMISTRY. 
(General, physical, and inorgn?zic.) 

Magnesium carbonate. -11. Becliurts has ob-
tainecl the ~iormal magnesium carbonate Mg C O,?. 
3 H,O by heating a sollltiorl of the bicarbonate to 
70°. From a boiling solution the precipitate thrown 
don7n had the same corilposition (5 X g  C 0,. 2 Jfg 
(OII)?,7 E1,O) as magnesia albs prepared according 
to  Pattinson's method. -(Clzeira. tech, repert., xx. ii. 
2, 149. ) c. F. n ~ .  [I97 

Investigations on chlorine and bromine.-
Determinations of the n p o r  density of chlorine and 
bromine Tvllen mixecl with air, by C. Langer and v. 
AIeyer, gave values corresponding to C1, and Br,. 
I t  is proposed to deterlnine whether at  high tempera- 
tures these substances, like iodine, will glve a vapor 
density correspo~liling to the half molecule. - (Be-
~ic i l tetdcutsch, them gpsellsch., xv. 2769.) c. F,nr. 

119% 

Congelation of solvents. -111 experiments upon 

the point of collgelatio~l of water, formic acid, acetic 
acid, benzol, nitro-benzol, and etllylen dibrornide, 31. 
Raoult tried the action of each solvent L ~ ~ O I Itwo 
hundred otlicr substances. A solution of one grm. 
substance in 100 grms. of the solvent gave results 
from ~vhich the f o l l o ~ ~ i n g  law was dedncecl: A mole-
cule of ally substance whatever, ~vhen  dissolved in 
100 ~nolecnles of any liquid of a different nature, 
lowera the point of c o ~ l ~ c l a t i o ~ l  of the liquid 0O.02, 

[Vor.. I., No. 3. 

-a  value nearly colistant for different solvents. -
(Comptes rei~dus, xcv. 10::O.) c. F. RZ. 

Formation of active oxygen.-Results ob-
tained by Moritz shom that isTmnbe o z o ~ ~ e  not 
produced by hydrogen in stc~tzc nc~scel~cli. The 117- 
pothesis of I-Ioppe-Seyler, that chemical processes 
mllich take place ~ , i t l l in  the bodies of animals are 
identical with those resnltir~g from putrefaction, and 
depend upcin the presrncc of ozone producetl by,nas- 
cent hyclrogen. must tllerefore be incorrect. I n  sup- 
port of this hvpothesis, E1:)ppe-Segler asserted that 
nascent hydrogen Pro111 pal1adinn1-liyclrogen n.ould 
convert oxygen into its active conclition. The author 
finds that hydrogen is not evolved from the alloy a t  
ordinary temperatures, and that instcad of ozone, in 
presence of water, hyclrogen peroxide is formeel. 
Other results seem to indicate that  hydrogen per-
osicle is a product of reduction rather than of oxida- 
tion. -(Ijerici~tedeutsclt, citeirr. gesellscl~., sv .  2421. ) 
C. F.17. [zoo 

Pnflneiice of pressure on the speed of cheil~ical 
action.-Prof. It. B. \iTarder macle the following 
reaiarlis: "hlenschut!;in 1 has receutly yublislied his 
experiments on tlle decoinpoqitiol~ 01 tertiary anigl- 
acetate by heating in sealed tube.. At /T,.io C., ~vllile 
the pressure n a s  gradually lncr~ased by the form~tiotl  
of amylene, the speed of the reaction was f o ~ ~ n d  to 
increase until about half the ether mas decomposed. 
Jfenschutkin's qrapllical representation of the prog- 
ress of tlie reactioli has a point of inflection at  this 
stage. This frilly accords wit11 the tlieory of 'action 
of mass ' if we assunle that this reaction, like many 
others, is promoteti by pressare. 

If the speed of the reaction is directly proportional 
to the pressure, anil if the increase in pressure 1s 
proportional to the amylerle generaterl, the course of 
the reaction shouicl be represented by tlle equation, 

UO- log 1C = At. 
log ??I-% b u  I?! -u 

Where u is the quantity of ether still present at  
any moment, to be eve~ltually decomposed Tvithi~l 
tlle limit of the reaction, uo is the initial value of zc; 

m -u,t is the time of action ; ---- is the ratio of initial 
7IL 


to final pressure; ancl A is a constant, dependent upon 
tlie actual pressure, as well as tlle absolute coefficient 
of speed. 

By making m = l.O1uo, and A = 0.01, we obtain an 
equation ~vlrich pretty closely agrees with Afenschut- 
liin's cur7-e. - (Ohio n8ech.s inst. ;sect. chem. phys. ; 
meeting Jan.  18.) [ZOl

( Ovga?zic.) 
Caffeine, theobromine, xanthine, and guanine. 

- In  an  extended inrestigation upon the constitution 
of these substances, E n d  Fischer examined many of 
their derivatives ancl clecomposition-products. Oxi-
dation of caffeine with llydrochloric acid ancl potas- 
sirun chlorate gave methylurea ancl anlalic acid. 
This aciil, without iloubt, was formed directly fro111 
climethvlalloxan, in a manner analogous to the for- 
matioa"of alloxantine by Ireatiilg alloxan with hyclro- 
chloric acid. By oxidation n~ i th  nitric acid, arnalic 
acid was converted into dimethylalloxa~lti~le, wbich 
formed cholestrophan by further oxidation. In the  
oxidation of theobromine, the resulting inetllylal- 
losari nr:rs iiilniediatelr cllanged into the correspond- 
inm alloxantine, which gave methylparabarlic acid by 
ozclation. IIethplurea also was idenlified as a 
product of the oxiilation of theobromine, As the 
decomposition-prodncts of xanthine, alloxa~l Tvas 

1 Bcr. chcm. grsrllscli. xv., 2512-2518. 
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recognizetl by conversion into alloxantine, ancl urea 
was found in the mother liqnors. From bromcaffeine 
tlie auiido-, ethoxy-, arid hytlrosy-derivatives were 
prepared; and from the bromine addition-product of 
hydroxycaffeine, dietlloxyhydroxy- and dirnetlioxy-
hydroxycaffeine. \Vl~en treatecl with hydrochloric 
acid, tlietlloxyl~yilroxycaffeine was converted into 
apocaffein, which formed caffurie acid, C,: II,, N,, 0:. 
by boiliiig n-ith ~vatei.. By treatnient wit11 cold llyl 
ilriodic acid, caffnric acid gave l~ytlrocaffaric, from 
which, by decol~iposition w-it11 bari~uni hydrate, 
~netliyllig~tlantoi~~,inetl~ylurea, arid carbonic tlioxide 
were obtained. The formatioil of rnethyliylilantoin 
is regardecl by the author of great iinportancc in ex- 
plairiing the constitutio~i of caffeine. This substance 
mllst co~itaiii beside the nletliylurea resiclilc the 
carbon-riitrogen group of nletlrylliydaiitoi~i. I n  t,he 
preparatio~i of apocaffeine, tlie for~natiori of allother 
sabstni~cr, hypocaffeinc, was observed, wliicli gave 
caffoliilc,C, 11, i\', 0, whcll warlnecl wit]l basic ace- 
tate of Caffolinegave Inethylurea 
and by oxidation with potassinrl~ ferrocyanitle! po-

Action of fomric acid on aromatic anlines.- 
Results obtained by G. Tobias show that formic-acid 
derivatives of aniline, o- and 2)- tolludlne, a- and P-
naplltaline, can be obtained w ~ t h  greater ease than 
the correspo~ldi~lgacet-coinpounds. Sodium corn-
polunds of foimoi tho- and forinparatoluidine n ere ex- 
amined. - (llericl~tc deulsc/~, cl~em. gesellhcit., 15, 
2143.) c.  I?. ar. [204second allhydride of mann i t e , -~he I i  
llite was snbInitte(l to dry distillatioll ill  aacuo,
~~~~~~~~i~~ sirupy body observed tile forInatioll of 
llavinR the comllositioll c611,,, o j ,  ik studS its 
reactions sllowei~ tllat it coritailled carbon &toms 
united by more tllarl one bond; but wllether the tnro 

rernniniIlg hydroxyl groups ,riInarg,, 

or tertiary, remained to be deternlilied, - ( ~ ~ , ~ ~ ~ , t ~ ~ 

l.enclzcs,05, 991,) c ,  F, M. j205 

'Ome derivatives Of lliol'-llliillc colltailis at least ()llc I ~ ~ ~ ~ ~ ~ ? ~ ­group> 
~ v a s s l i o w ~ ~by %I.Griir~aux, who c o ~ i ~ e r t e dit into 
c.otleine by heating it with soiliuin ethylate and 

tassiurn l)c:ymallganate, alld chrolnic acit], resllectl\~e]y Codctll~rline lllor~llline) 
metliy,oxnInic acid, ,linlcthyloxalnid, c,lolestro- forii~cd wlien etliyl iodide took part ill this reaction ; 
phali, stroctul.c: caffolirle, based upon aild by the use of a.lkg.1 iodide.;, iri gellerixl, a series 
metJloil of ils forlllrttjoll its t~ecollll~o~itioll~prod- E t l l ~ l e nd i n l o ~ l l i n eof deri\Tativeswas 

was obtained with etllylen iodide. IVllen s11lphuric ucts, would be allalogous to that of cholestropllan, -
CaiYolinc. Cholcstrop1i;~n. 

T I 0  - IIC - ii -CII.I O C - N - C I I II 1
p o  ' L O  

CII j  -N H  -C = N O C = h  -CH3 

By lleatil~g xanthilie-silver wit11 rnetl~yl iotlicle, a 
methyl group \Ira.; introiluced mit,h the fol~rnatiori of 
theobrornine; which is, therefore, din~ethylxantl~ine, 
caffeine being the trimetliyl-derivi~tive. The intirnate 
relation existing between the plant bases caffeine 
and theobromine, and xarithine arid guanine, which 
occur in aiiirnal excretions, would seem to indicate 
that these bodies are formed in organisms by the 
same chernical process. The following strncture-
forrnulae were proposed :-

Xanthinc. 
HS-CH 

I I1 
C C-NII  

>:o 
I I /

I IN - C: =x 

acicl. in excess. was added to a solution of rnornhinc in 
glacial acetic acid with a small quantity of m~t l lya l  or 
inelliylenaceto-chlorliydrine, a purple color app+a~,ed 
i ~ ithe soliltion, possibly due to the formation of the 
base CFI,C, jH, ,XO, (niethylen iriorphine). - (,Inn. 
chiln. ph?js., 27, 273.) c. F. M. 1206 

METALLURGY. 

Treatment of copper ores at  Wpenceville, 
Cal. -The ore, which is fine-grained pyrites in a 
sort of chlorite slate, is brolcer~ into s~iiall l n ~ i ~ p s  to 
prepare it for roasting before being hoisted to the 
s~uface.  I t  is then d u ~ r ~ p e d  on a few sticlts around a 
loose briclr flue, layers of b r m h  are put on a t  inter- 
vals witli the ore, salt is distributed through the pile, 
tank residue placed on the top to exclude the air, and 
the heap is then fired. The period of roasting lasts 
six months. There are fifty leach-vats, with a capacity 
of 120 tons of roasted ore ; the leaching is hastened by 
boiling with steam, and the copper is precipitated by 
scrap-iron. Forty-two tons of 85%copper cement are 
shipped monthly; eight months' supply of ore is always 
kept on hand. There are now 12,000 tons roasting. -
(;Ifin. and sc. press, Nov. 18, lilS'2.) x.H. I<. [207 

Bull's process for iron-smelting. -This pro-
cess co~isists in charging tlie iron-ore and flux, usu- 
ally limestone, ~vithout any solid fuel, gas being used 
instead ; highly heated air is also introduced in snffi- 
cient quantity to bnrn about ten per cent of the gas, 
and to give high enough heat to illelt the charne. 
The gases rising through the ore arc carbonic oxfde 
and hydrogen, witli the nitrogen frorrl the air. The 
usual zone of gasification of the iron-blast furnace is 
wanting, leaving only the zone of reduction, carbu- 
rizatiori, and fusion. - ( J I ~ I L ,  sc. p ~ c s s ,  Nov. IS,uiad 
1882.) R. H. N. [208 

GEOLOGY. 
Surface geology of the vicinity of Balti-

more. -The principal features of the Baltimore 
area, according to P. 11. Uliler, are exl~ressed, first, 
in the hard rocks of the arcliaean age; second, in 
broad beds of softer Jurassic rocks; and, tliird, in the 
superficial drift materials. Tile first series includes 
the Laurentiari system, the chloritic and serperitinic 
series, and the overlying rilica schists and quartzites. 
These ancient terranes are esposecl in plateaus, which 

l'heobromine. 
C H I - N - C H  

I I /
CO C - N - C I I t  

'c 0 
1 1 /

H N - C = N  

H S  -CII 

I  I 1  


H N = C  C - N I I  

I I '~0 
/

E N - C = N  

Caffeine. 
C H I  - N - C H  

I  I 1  
CO C - N - C H 3  

I I bo 
/

C H j  - N  - C = N  

Cunninc. 
I I N  - CH 

I I1 
or CO C - N I I  

\ 

I I /c=NH
IIS - C = N  

(Ann. d e ~ .  chena., 215, 253.) c. F.11. 1202 
Synthesis of uric acid. -By heating a inixtnre 

of one part glycocol with ten parts urea a t  900-230°, 
Horbaczewski obtained a substarlee ~vhicli proved to 
be identical in its cornposition and reactions with 
uric acid. -(Bericlite deutsch, cheln. gcsellsch., 15, 
2678.) c. F. M. 1203 
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have been shaped by erosion, and have a lleight of 
from 300 to ROO feet. Aithongli, in general, similar 
to the archaean of other regions, yet they are especi- 
ally rich in horilblendic and pyroxenic rocks; while 
tlle Iiigllly feldspathic varieties are confilled to a few 
localities, and are usually accessible olnly at  low 
levels. Baltimore lies on tlic eastern margin of tlie 

[VOL.I., NO. 

metallic portion was evidently posterior to the accu-
mulation of the silicate grains, which must, beiore 
their cementation, have formed a trne metcolic sand. 
H e  does not regard water action necesfary to produce 
sncli a sand, but thinlrs, rather, that i t  was produced 
by volcanic action. - (Conaptes rendus, xcv. 1176.) 
M. E. 7V. 1211 

broad archaearl belt, extending Prom Canada to 
Georgia, and having the north-north-east trencl of the 
Atlantic seaboard. I t  is ~111broBen westward to tlie 
triassic area, and is involved in a series of well-
marked folds which attailled their maximum develop- 
ment in tlie Jnrassic period. 

I n  illc Baltimore area no formations intervene be- 
tween the a1,chaean aild the Jurassic; and the last 
is represented only by its liigliest member, tlie \Veald- 
en. I t  reaches from Ellrton, in Cecil Co., to beyond 
Washington, D. C., ~ r i t h  .an accessible breadth of 
about thirty miles. I t  rests directly upon tlie archae- 
an, and is overlaid at  varions points by the creta- 
ceous, tertiary, and post-tertiary; a l t l io~~gl i  thein 
vicinity of Ualtilnoie it is covt~red only by the drift 
deposits. Tlle thickiless of tlie Wealdeu is not less 
t h a r ~ROO feet,. consi.;tino' cllieilv of sandstone with 
beds of clav abd r r a v e l . ~ l l  derived fro111 tlie arcliae- 
an, and containing vegetable fossils in abiund:tiice; 
altllouqll olllv oIne aniinal has been foul-,(l, tlle dstro- 
don Johlistonii Leiily, a rel,tile s~~ljrjoscxl to be ,elat- 
ed to tlie iguanodon."- ( J O ~ I I S  HO$. zaliu. c i~c . ,  Fell., 
1883.) w. 0 ,  c. 1203 

Litholonvt.,"
The hornblen&c granite of QuiIlcy, Mass,-

~ ~ paper dis Tytlnztble ~ as ~slloTVillg' ill %~ 
~ ~ e ~ ~ i ~ ? ~ tform the distribcit,ion of tile qrnllitc allcl its 
adjacent rocks. The only other tliiiig nem ill the 
paper is the ass~~nipt ion  of t v o  diffel.crit granites iii 
the area xiapljed, for wliicii he adriunccs no evidence, 
a l t h o ~ ~ g hother observers have in geileral regarded 
tllelii as local modifications of each other. Thc paper 
is, xioreover, bg no means an  adequate rel~resentation 
of ~r i ln t  is linomn regarclirim the 'Itelations of the 
31enevian argillites ant1 assoznted roclis at  Braintree 
and vicinity; ' for tlle a ~ ~ t l l o r  does not sliow the rela- 
tion of the Bno~5-n primordial arsillite to any other 
rock (worlr tliat had been done beiore by otlie~,s), b ~ ~ t  

Two Japanese meteorites. -Dr. Edward Divers 
describes two meteoric stol~es snpposcd to have fallen 
in Japan aboat 150 years ago. They are covered 
largely with the thin black fused coating coninlon in 
meteorites, but in tlie interior are liglit gray in color, 
earthy, porous, somewhat soft, and interspersed with 
particles of iron and pyrollotite (troilite). The 
chemical analysis is as follows :-

Sp.
-

sr., 3.62 Al. . . . . 1.08 
Na. . 

0. . IIn.  
Fee. . Cr. 
S1. . sn .  i 
3Ig. C. 
S. P. . 
Ni. j .K. 
' 7 -
LU. ) --
,-.- , on  *,, .-.+" T . ~ . ,
U r t .  . . . I .9J  ~ u ~ i r t l. . . J J . U I  

This is the colnlnoli c ~ n l ~ o s i t i o l i  of the clrondritic 
'"eteOrites. - (Trans. asiclt. sot. Japan, x. 192.1 
'I. E* ". 1212 

The meteorite of Mots.--Attention is called by 
Mr. E. Doll to the foim and snrface of this nieteorite". 
tllilli~ilig that  it fell in a region that  with other mete- 
orites folms a rexiarliable zoile of falls. -( Verilcindl. 
k.-lc. po l .  reicllsccnst., 1882, 159.) nl. E. m. [a13 

MINERALOGY. 
Mispickle. -As a result of simultaneous crystallo- 

graphic and chemical investigations, A. Arzrunii and 
C. Baer~vald have shomn tllat the prismatic angle of 
this mineral varies, and is accompanied by a corre- 
spondingr variation ill sulphur. For an increase of 
0.00003 in the i~xis  ci there is an increase of 0.02:Iti % S, 
tlie length of the axis il in tlie varieties investigatccl 
varying from 0.67092 to 0.68004, and the sulphur con- 
tent frolii 18.051 % to 22.472 y;. Thus the mineral does 

only the relations of some wliic11 lle h:ts nss~rrncd to  
be primordial. That tliese argillites are all of the 
same ape. t,llere is rood reason to cloltbt: for in the 
~os&n=basiI ,  certa'in of these are fonnci associated 
with conglomerat,es, unconforn~al)l,y overlying other 
argillites, and liolcling pebbles of the latter. These 
two t1ifferc:nt classes of argjllites differ from one an- 
other in t l~ei r  lithological characters ; and that differ- 
ence, coupled ~ r i t l i  the association with conglomerates, 
occurs in Mr. Dodge's so-called llrenevian argillites. 
- (ilvzer. ~j0211.12. SC., Jan. ,  1883.) I[. E. W. 1210 

Meteorites, 
The Lodi-an meteorite.-The microscopic and 

general characters of this nieteorite ~vhich  fell a t  
Lodran, India, Oct. 1.1858, were qliite fillly ilcscribed 
bv Tsclierniali in 1570 (S i tZ t~>igs l~ ,cilcntl. tuisseizsch. 
Tfien, 1870, lsi .) .  Dr. Stan. 3lcu11ier iiiids, oil study- 
ing a section, that it appears to be colliposetl of 
bronzite, olivine, pgrrhotile, cliron~ite, and grains of 
metallic iron. If ,  lioviever, a chip is heated and the11 
suddenly plunged into mercul,y, tile silicates fall to 
pieces, mllile the metallic portion is seen to form a 
very fine network or sl~oilge-like mass. This networl; 
is the same as, but finer than, that formed by the iron 
in  the celebrated Pallas meteoritet to mliich this is 
allied. Dr. Neunier regards the Lodmn meteorite as 
a true sandstone, having a inetallic cement. The 

not possess a constant coniposition, but varies in s ~ ~ c h  
a way as to have a definite effect upolt the prismnt- 
ic angle. - (Zeilsc7~i.kqlst., vii. 337.) s. I,. r. [214 

Minera1.s from Juliaae-liaab, southern Qreen- 
land. -The following niinerals have been described 
and analyzed by J o l ~ .  T>orenzen:-

Jf icrocl ine  ,feldi;pnr. 
A7fvedsol~ite. This occurs i n  dark cleavable masses, 

hartlness 5.5, G. 3.44, showing brilliant prismatic 
clearage at  an  angle of 124O 28'; also grayish and of 
a niore deconlposed a.ppearance. Cheiiiical analysis 
of the darli cleavable variety slloived that  the iron 
mas nearly all present as protoxicle. The analysis 
agrced n-itli the for~nula  11R Si O3 f R, O,, shoiring 
that tlie mineral holds a position among the amphi- 
boles mhicll contain a sniall quantity of sesqnioxitles. 

Ai~ziyvzcttite. A mineral resenlbling the a b o ~ e ,  
with prismatic angle 1140, B. 3.80, is regarded as a 
distinct species, but no analysis is given. 

Aeyiriize. This nlineral occurs with arfredsonite, 
and is to be clistinguislicd by the striations parallel 
to the pr is~n;  prisnlatic angle S(iO 5S!, hardness 5.5-6, 
and 0. 3.03. Clienlical analysis sliowed that  the  
iron exists lnostlv as sesquioxide, and gave the for- 
mula Na, ~ ! l ~ i . , ~ b i  

w 1 s i o 3  1,,O,, ; or, 

1 
-

2 Nal Si O:, Ca : Fe = 2 : 3. 
RiY,Si3 O I 0  A12 : = 1 : 11. 

http:~j0211.12
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As vil l  be seen, the mineral is a little too basic for a 
bi-silicate. 

~9oclalite. This mineral is always colored green, 
arising from inclusions of arfredsonite. The crystals 
are dodecahedral, usually about the size of a pea; 
hardness 5.5-6, G,  2.31. The niineral decomposed by 
acids, and filtered from the urldecornposed inclusions, 
gave upon analysis the formula C1'{ ,,a, A], Si, 0,. 

Nepl~eline. This occurs in hexagonal prisms, sel- 
dom larger than a hazel-nut, terniinated by a pina-
coid; also massive, accompanied by tlie fol.cgoing 
minerals. Q. of crystals, 2.60; massive, 2.63. The 
results of aualysis gave tile for~nula  Itf,Al, SiL 0 8 ;  
which, although once acceptccl, has now given place 
to the more cornplici~ted It', 81,  Hi, 0,3,.  

Zndictlyte occurs crystallized and alassive. The 
crystals show a great nuinber of plancs. Hardness 
5.5, Q. 2.83. The author llas deterrnincd the oxides 
of the cerium metals, aniounting together t,o 2.27 
11. c. I-Ic :tlso finds an inu usually large quantity of 
hTaL0=1:).(30 p. c,, and 1.01 p. c. C1. Tile forniula 
deduced from the analysis varies from that of Itam-
anelsberg, and tlie large percentages of Na, 0 and C1 
may be clue to inclusions of sodalitc. 

lieur rite. This mi~lcral as occturing in Greenland 
is clescribed for tlie first time. It occurs botli tnassive 
and crystalline, the crystals n ~ u c h  striated, and tcr- 
minations usually wanting. Lustre, metallic; coloi., 
blaclt; hardriess, 6;  and G. 4.06. The res~llts of 
analysis gave Si OL 2'3.30, Be, 0:,20.30, Fe 0 3:3.50, 
hln 0 1.97, Ca 0 13.71, H, 0 1.90 = 100.68, giving tlie 
Pormnla, -

i2Feff2Si 0, 
C:a, Si 0, 14- Hz0 ;  or, I1 Ca lWzPei'Si, 0,. 
PeiY, Si O5 

Lepidolile. Tliis occurs in vihi1.e shining laminae, 
of hartlnoss 2.6, G. 2.81. The analysis is peculiar in 
contailling no fluorine, a rery large cluantity of allta- 
lies, and o~i ly  one-half the usual quantity of alrimina. 
I t  does not agree closely with any rlefinite formula. 

Steet~sl),z~pii~e.Under tliis narnc a new 1ni11c:ral is 
described, of a bro~vn color, hardness 4, G. 3.38. I t  
occixrs crystallized and rnassive. The crystals are 
~ n u c h  cnrred, and arc: referred to tho liesago~lal 
aysteln. Tlie con:l?osition is con~plicatecl, as mill 
be seen from tile folloming analysis : Ta,  O j  0.07, 
SiO,zi .05,  T110,7.09, Fe,0,,0.71, A1,0,2.41, 
Ce, O:, 10.li6, (La Di), 0, 17.01, MnO4.20, Ca 03.09, 
Nai 07.98, TI ,  0 7.28 = 98.38. Disregardilig the 
Ta,  0,, these values agree quite closely with the 
folloi\i~ig formula: Na, 1i1:RiV2 (Si Th) ,  0 ,,3, 3 H, 0. 
The author, however, malilng use of tho old form of 
t he  oxides ('l'hO, Ce 0, etc.), could see ~ i orclation 
between t,he metals present, and does not attempt to 
deduce any formula, reser~~ing that till more analyses 
are made. -(JILn, in(ig., v. 40.) 8. L. 1'. 1215 

METEOROLOGY. 

Popu la r  w e a t h e r  prognostics.  -A paper by R. 
Abercromby and 5%'. &Ii?rt.iott has been read before 
the  Elrglisll lneteorological society, mllich " explaills 
over a llunilrecl progtiostics, by showing that they 
make their appearance in definite positio~ls relative 
to the areas of high and Ion7 at~uosplleric pressure 
sllown in synoptic cliarts. Tlle nietllotl adopted not 
only explains many which have not hitherto been 
accounted for, but enables the failure, as well as the 
snccess, of any prognost,ic, to be traced by following 
the hijtory of tlle ~veather of tlie day on a synoptic 
chart. Tlle forms discussed are: cyclones, anti-
cyclones, wedge-shaped and straight lsobars. The 
weather in the last tn70 is now described for the first 

time." The paper has not yet been published in full. 
-(Nnt t i~e ,Jan. 3, 1883.) w. u. [216 

Obse rva t ions  a t  G e n e v a  a n d  G r e a t  St. Ber-
nard.-Tlle nieteorological rhu,iz6 for 3881 by &I. 
ICa~ntnermann is an  admirnhle model, wortliy of 
imitation by those who publisll similar observations. 
The diurnal variations in temperatuw and vapor t,en- 
sion are expressed aiialytically bj- Besscl's formula. 
The amplitude of baroinetric changes a t  Geneva ex- 
ceedetl that a t  St. Ber11ai.d bj- 1.14 riinl., while the 
rainfall at the latter station was Inore than one-third 
greater t.llan that a t  the former. I t  would be an  im- 
prove~rrelit if the meteorological year adol?ted coin- 
cided with the civil ycar insteat1 of begil~lling with 
December. - (Arck. sc. pl~ye.ncct., Dec. 15, 1882.) 
m.u. [a17

PHYSICAL GEOG-RAPNY. 

Dep ths  of t h e  sea .  -Dr. Georg v. 13oguslawski 
has 1)i'epared the following table of tile crcatest trust- 
worllly tleptlis fox~nd, up  to 1882, in t l l ~  ':.A\-era1 oceans 
and yens :-

'-___--

( V e ~ h ,yes, erdk. Beilin, 1832, 124.) w. x.u. (218 

P l a y a s  a n d  playa-1alxes.-I. C. Iiuesrll, of the 
U. S. geological snrvey, clesc!.ibes tlic abandoilecl 
shore-1inc.s anti slialloxv wet-weall~pr lalces of the 
Utah desert rcgion. The dcposits fo1.rnec1 in tlie old 
lakes are of two l.;i~ids: first, those formed in broad, 
open basins, -soft, fine, greeriish saline clays, tena- 
cious when wet, and conlmonly saluralecl \\.it11 allta- 
line water a few feet below tlle surface: ~econd ,  

I 
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deposits of small basins without outlet, -fine, loose, 
light-yellow silt, mbite when dry. I n  both of these, 
the coarser beds veclge out away fro111 their source. 
The old Playa beds, indicating a time of desiccatio~i, 
may be covered with true lake-becls, sho~~- inga more 
moist climate. - (Pop. sc. ~nonthlu, Jan. ,  1888.) 
TV. M. D. (219 

GEOGBAPNY. 
( d ? . c t i ~ . )  

Nelson's e x p l ~ r a t i o n si n  t h e  Y u k o n  delta.-
The long resiclence of 3Ir. E. W. Nelsoil at St. 
Michaels, Sor ton Sound, Alaslia, and the large col-
lections obtained there by liiln for the National 
museiun, are ~nattersgenerally known, not only to 
those immediately interestecl, but also to the general 
public. His repurt has been anticipated witli much 
interest. Unfortunately a too enthusiastic applica-
tion to study, on his return, acting on a constitiitio~l 
perhaps solnewhat wealiened by past hardships, pro-
duced symptorns which renderecl a cllange of scene 
and climate imperative as a preventive of worse 
evils, Mr. Nelson is now recuperating in Coloraclo, 
and is still ~vorlring011 liis report, which mill appear 
anlong tlie professional papers of the signal-corps 
of the U. S. army, but will be sonlewhat clelayed. 
During his service as signal-corps observer at  St. 
Michaels, he took part in several long sledge expedi-
tions over little-linown parts of the Yulion delta, 
ancl was able to gather a large amonrlt of itiforma-
tiou on the geography of an  area in regard to which 
no authentic clata are on record. This inforination 
is, of course, of an approximate nature only; but, 
such as it is, it fornis an important ancl valuable 
acldition to our Bnowledge, Most of Mr. Nelsoil's 
notes were placed in the hands of the authorities of 
the U. S, census, and form tlle larger proportiori 
of the new information contained ill the map of 
Alaslca lately issued by that office. Pending the 
publicatioii of his coniplete report, he has preparecl 
a brief account of tlie most important of his expe-
clitio~ld illade in Decernher and J ~ I I I I ~ I . ~ ,l$?$-70, 
whic11 has just nppearerl in th!: proceedi11i.s of tlie 
1;ogal geographical society of London (KO\-einljer 
iinmber), together with a map ealbodying his ntldi-
tioris to the geogrnplly of the Yukon delta. Tlle 
journey in :lnestion estended from St. liichaels along 
the coast to tile trading-post of Bnctreie\-ski, at the 
northernrnost rno:ltll of the Yulron, thence by the 
Kaiilvalr mountain, across the delt,a to tlie vicinity 
of Cape Xuiuiantzoff, t,llen near the coast and par-
allel with it to Ca]~eVancouver, and around to tlie 
nlouth of the Kuskobviin River, the western bank 
of vhicll v a s  ti.aversed soirle fifty 111ilesnorth~vard; 
then the party struck across the portage to the 
southern bend of the Y~xlion,~vhicllwas desceilded 
to Andreievslri, after wllich the original route xras 
followed to St. 3richaels. Among the more impor-
tant features developed were the form of the coast 
about Cape Eumiantzoff; the ~ i u ~ n b e rand approsi-
mate position of the streams and inlets entering the 
coast between that point and the month of the ICns-
kol iv i l~; the insnlation of Cape Vancouver, mliich 
farms part of a large island separated by the large, 
newly ilamed Baird Inlet, and two broad but proba-
bly shallow channels from the mainland; ancl the 
approximate location of nunlerous inland lalies, 
streams, and villages of natives. Numerous ethno-
logical details appear in the narrative. The island 
off Cape Vancouver has appropriately been named 
Nelso~iIsland, and a bay north of it Haaen Bay, 
after the present enlightened head of the signnl-
corps, who has done so much to promote research and 
exploration in these northern regions, w, H. D. [220 

(A2rth A?ize~icn.) 
Marc11 of t h e  c e n t r e  of o u r  population.  -Tliis 

question is discussecl by I,. Sinlollin on the basis of 
our census-reports ; of which he says, "Four or five 
years are given to discussing tlie data, for~nulating 
the results, arid illustrating them with splendicl maps, 
making a ~ ~ u r u b e rof nlagnificent folio volnmes, 11-hich 
are distributed very generously." After describing 
the exceptio~iallyrapid gl.o.i.irt1lof population, and the  
westward advance of its centre at  the rate of fifty iiiiles 
a decade from the Cl~esapealiein 17!)(>to Cincinnati 
ill 1880, he asks, "SVhen will tlle centre of por~nlatio~i 
agree with the centre of surface, ancl what wiIl the 
poprllation be then ? " The answer is : in 330 years, 
or in 2200 A D . ,  this cliange ~vil lbe acconiplislled, 
77-it1a total of 1,600,000,000 souls, -inore than t,lle 
present estiinnted population of the ~vorlcl. There is, 
of course, rnuch chance of error in the calculation. 
I t  was objected, that Africanlipht some day tux11 away 
the ticle of emigration from the United States; but 
11.Sinionill thinlis i t  will not be Africa's turn till 
America is filled, arid t ha t  i t  will never offer the 
opportunities found here. [t mas flirther object,ecl, 
that Cliinese inimigration might vitiate the calcula-
tions. M. Siinonin answers, that this sonrce of incresse 
has bee11 but small, and is now stoppecl by law. Emi-
gration from the Uilited States is not considered 
sufficiently probable to affect the result. - (Bz~ll,soc. 
gkoyr.. Pcwis, 1882, 557.) TV. 11. u. 1221 

(Eu~ope. )  
Finland.  -Nax Uuch prefixes an  historical account 

of the political condition of Finlancl, with a brief 
description of the country. On the north-west, where 
llighest, t ~ v opealis rise to about 2,000 feet altitncle; 
thence to the south-east the country descends, the 
heights geiierally wooiled, and the valleys well culti-
~ a t e d .  The nnrneroiis la!;es are rilostly narrow, and 
are dotted over with countless little wooded islancls. 
Of these, Lalie Gainla scrves as a type, exteiidiiig froin 
latitude (i10 to G i o ,  aild get often no wider than an  
ordiilary river. Besicles these larger lalies, there are 
countless s~nallerponds, often separatecl orilg by nar-
row ileclis of land. The streams are rapicl, with 
numerous falls; tllose of tlie Irnatra, the ontlet of 
Lake Sairna, being reno~rricd. The shore-line is 
deeply intl:?nted, g i~- ingmany harbors, nrliicli are 
further protected by a frir~geof pleiitiful islaniis. 
The climate is relatively mild, the average tempera-
ture of dbo ,  on the souther11 coast, being 4 . 6 O  C., 
arid that of the northern coast -2.G0 C2. I n  climate 
and vegetation Finland differs less from Italy than 
from southern Greenland, though in the latitude of 
the last-named country. The popnlation is abont 
2,060,000, wit11 10,000 illore wornen than men. -
(i~tl8~(172~l,Is%?,010.) W. %I. D. [a22 

Hungar i an  census .  -Tables and charts prepared 
by Ignaz H-IAt,selrfrom the census of 1860 show a total 
pop~xlation,ulider the IIungarian crowr~,of 15,642,000, 
with 236,000 fewer males than females (1,000 to 1,031); 
a total area of 324,000 kilonietres ; and an  average 
of 48 inhabitants to the 0 kilometre, -an average 
increase of 1.4 per cent since 1870. One-half the 
populatio~l belong to the IZoman-cathoiic church; 
next come the Greek oriental, the reformed. the Greek 
catholic, and the Angsburg evangelical. Hungarian 
is spoken by four-tenths of the popnlation, Croaio-
Servian and Rumanian by one-seventh each, Ger-
man and Slovak by one-eighth. -(Peterrn. nzittheil.. 
3852, 447.) w. 11.D. 1223 

(Asia.) 
Russ i ans  a n d  Engl ish  i n  w e s t e r n  Asia.  -The 

reatling of an  account of Lessar's second journey in 
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the Turkoman country, before the Royal geographical 
society last November, was the occasion of an inter- 
esting discussion on the old qnestion of the meeting 
of Russian and E~lglisll forces in western Asia. Sir 
H. liawlinson gave higli praise to Lessar's worl; as 
novel and accurate. The 'great monntain chain' 
which tlie optinlists contended wonld protect India 
turns ont to be a "paltry line of sandstone hills, not 
1,000 feet in height, ~vllicll coulil be crossed by a car- 
riaze-road in a couule of hours. and which ~vonld 
cr6nble before the tbuch of a liussian milway-engi- 
neer." He thought the present desert into which the 
Tedjend and Jlurgab flow was tornlerly a lalre, Bnomn 
to the ancients as the APLCLPalus, from which there 
mas water-way to the Caspian. An important aid in 
the disappearance of tlle lalre was probably the diver- 
sion of a b1anc11 of the Oxns frorn it into the Aral. H e  
admitted that  recent Russian conquest had done much 
in stopping robbery and snppressing the slave-trade, 
but thought that  Afghanistan mas 'beyond the scope 
of her influence and action,' and hoped that  Lessar's 
project of a railway from Askabad to Herat might 
not be realized. Sir Bartle Frere thought the sooner 
the English railway-engineers pressed forward from 
India to meet the Russians, tlle farther off mould be 
the day when the military engineers wonld meet. 
Sir H. Norman and Sir R. Tenlple th0ugllL the meet- 
ing mould not con~e  in their time, alld that cons t r~c -  
tion of railways across Afgllanistan by either outside 
power would be difficult, and would be prevented by 
international agreements. - (Proc. roy. yeogr. SOC., 
1883, 12.) w. 11.D. [224 

(11,frica.) 
S t a n l e y  a n d  Brazka  on t h e  Koago.- The dis- 

pute betmeen these exl?lorers concerning the posses- 
sion of certain tmcliug-posts on the I<ongo illustrates 
the acticity of rnoclern African exploration, and its 
commercial inportance. Brazza made a treaty in 
1880, with the people on the west barlli of the I<ongo 
about Stanley Pool; whose chief, RIal~oBo, put him- 
self under French protection, anil ceded a strip of 
land on the west shore of the Pool for the establish- 
ment of a %l,ading-post, named Brazzaville. The 
explorer concl~ides tllat a railroad i n ~ ~ s t  be bnilt to 
this station, and, after cery insufficient examination 
of the route, decides that  it sliould leave the coast 
near Loailgo, and extend almost clir.:ctlv eastward np 
the Kuilu and its branch the Niari, slid over a low 
rnountain range to tile Kongo, about tmo hundred 
ancl fifty rniles. 

The expedition from which Stanley returned last 
year was fitted out in 18'79, chiefly by the liberality of 
the lririg of Belgium, wit11 the object of opening a 
free way for trade up the Kongo to inner Africa. 
The rnost difficult part of tlie undertaliing was the 
building of a road from Vivi, just below tlle first falls 
of the ICongo, 280 miles up  tile valley to Stanley Pool, 
above ~vhich the river is again navigable; and after 
many difficulties this mas coinpleted in 1881. During 
this work, near the end of 1880, Stanley inet Brazza 
coming down the valley ; but the latter said nothing 
about his treaty with Jlalioko. Six nlontl~s later 
Stanley reached the Pool, and was at  first well treated 
by the natives; but soon s~1c11 stahling reports about 
hiin were spread by Malamine, whoin Brazza liad left 
there to construct the trading-station, that he was 
forced to retire under t.he protection of a friendly 
chief on the southern shore of the Icongo. I3e de- 
scended the left barilr to 1\1andjanga, where he  col- 
lected his boxes aiid cases, and returned to the Pool. 
The station-house of Leopoldville mas finished there 
in February, 1882; and then Stanley completed his 
trip by a long excursioli up the Kongo in a small 

steamboat that  he llad brought up over llis roacl, 
reaching a point 700 miles above the river-lnouth. 

Stanley condemns Brazza's action in c1:tirning the 
country abont the Pool for France; because he was 
sent ont by the Internatlorla1 African association, 
and had no right to acquire possessions for France 
alone. Br,bz~aasserts that he mas providecl with a 
hundred thonsand fralics from the Flencll govern-
ment, and that hc had no otller support. (Auslrtnd, 
1882, 861, 894.) m. 31. D. 1225 

Abyssinia.-In a short l'e'ozrfn6 of his trip from 
the Red Sea to Lalcc Tana (Tsana) and back, by the 
way of Adua, G. Rohlfs ~nnlies frequent mention of 
the small popnlation now in t l l i ~  country, i n  spite of 
its being well enough watered, supporting a suflicient 
plant-growth, and 11ot appearing unhealthy: it seems 
to resnlt from the freqnent mars that have latterly 
been fought with the Egyptians. IZolllfs criticises 
the nlap about Adna by Schinlper, published ill the 
Zeitsch~ift der gesellsch. f. erdlr~lnde (Berlin), vol. 
i ~ . ,as absolutely ~alneless.  The article is accorn-
panied by a valuable map, prepared by Iiassenstein, 
of the Abyssinian plateau, showing the routes of 
its various explorers. - pet ern^. mitth., 1882, 401.) 
W.M. n.- - I226

L---
(Pcici$c Ocean.) 

Tahiti .-R,J3eltrBn y R6zl1ide begirls a clescription 
of this group of islands, with an  account of tlleir dis- 
covery and synonylny, and a brief clescriptioll of the 
several islands. Tahiti, the largest, has an area 1,042 
sq. ~ i l . ,  witll peaks rising to 2,236 (oTohena),
2,104 (Pitohiti), and 2,064 (Aorni). Although of vol- 
callic roclr, none of the summits hace crater form. 
I n  a deep valley lies Lake Uaihiria, at  an  elevation 
of 431 met., without visible outlet: it is considered 
either a land~l ip  or a crater lakc. Around the s l~ore  
of the island is a fertile and well-cultivated plaili, 
for wllich the following data are the chief clirnatic 
factors, based mostly on observations by Elarcouet at  
Papeite in 1878. The moan temperature is 2(i0 C.;  
the daily variation is about three degrees, and the 
annual abont tn-elve, r a r lq i~~g  from an average of 190 
and a miniin~nn of 15O in June, July, and iiugust, 
to an  average of 91° or 32O honi  Dccelnber to 3larch. 
The aea-~vater has an almost constaiit telnperat~we 
of 28O or 20°, the streains froin the inonntains yary 
from 20° to 23O, and ill the elevated interior the ther- 
momctcr sonletimes falls to So. The barometric mean 
is 759.85 nlm.. mitll a masirnur~l of 764 and a mini- 
inu~ll  of 756.9 mm. The minds are generally from 
the east, but so~netinles corn(? from south-east or 
south-west, and then bring rain. At  night there is, 
as a rule, a coc~l breeze from l,he interior. Rain is 
heaviest on the south-east; but the rneasures were 
talien on the other side of the island, and showed 91 
rainy days, and a fall of 1,200 mm. in the met season 
froin December to April, acconlpanied by low press- 
ure, calms, and. gusts, and 190 mnl. of rain on 23 
days of the dry season from April to December. The 
rains are much less freqnent and heavy on the coast 
than in the interior, where they produce high floocls 
in the steep valleys. Arnong the peculiarities of the 
island's fauna nlay be lneiitioned the cliinbing crab 
(Birgus latro), nhich  climbs the cocoa-palms to cut 
off and drop the yourig fruit, the11 descends, and 
carries the nuts to the shore, where it brealcs and eats 
them. Further details of the flora and fauna are 
given. The population of the group was estimated 
about 100,000 in the last century, but this was doubt- 
less incorrect. More trustworthy counts about 1820 
gave 10,000 to 15,000; in 1848,9,967; in 1857, 7,200; in 
1862,10,147; and the last, in 1879, 10,978. -(Bol. soc. 
geogr. dlnclricl, xiii. 1882, 247, 387.) w. nr. I). 1227 
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BOTANY. 

(Stvzrctural nnd pA?/~L'ological.) 

A genera l  m e t h o d  fo r  exanl in ing vege tab le  
t issues.- E. Frerny has contributed n~ncl l  to our 
lcnomledge of the cellulose gronp of organic sub-
stances. 111 a paper lately republished, he has brought 
together the more important reactions presented by 
the ~nernbers of the group, and has follo~ved this by 
a rrle~r~oir in which A I .  U r b a i ~ ~lias assisted. 
botli papers the following results arc i ~ o w  suminarized. 
Tlle substances which form tlie skelet,on of plants 
are pri~icipally pectose ant1 its ileriv:~tives, cellulose 
and its i,somers, rasculose, and cutose. Pectose acted 
on by allialine carbonates is cl~anged into pectates. 
Tliese are decomposed by li3;drocl~loric acid, wliich 
t l~rows dowu gelatinons, insoluble pectic acid. Cel-
llclose ant1 its iaorners agree in beilig readily solnble in 
colicentl,ated sull>lluric acid, but differ ill the foliom- 
i ~ i r  uoints: cellulose dissolves a t  once in cax)ranl-
aiGrria; paracellulose, only after the action of acids; 
metacellulose, not even then. Vc~sculose is not easily 
soluble in concentrated sulphtwic acid, but, after the 
action of os i t l iz in  agent..., forms resinous acitls separ- 
able by allralies from associated cellulose. Ctitose, 
the transpai.eiit niei~ibraiie covering the aerial O P ~ I L I I S  
of plmlls, is dissolved neither by co~lcentrated snl- 
pllnric acid nor by cuprannnonia; but it dissolves 
rapiilly without c l l an~e  in dilute alkalirie liquids. 

Follolving the facts above suniniarized, tlie a~ilhors 
gire r e s ~ ~ l t s  different organs of of tlleir analysis of 
plants, a few of mllicll are lleremitli given:- 

Il'oot qf Puz~lo~c;lzia.-l~. Substances solitble in 
water ant1 in dilnte allmlies: coi,lc 45, soft bast 56,  
body of root 47. 2 O .  Vascalose: cork 44, soft bast 
34, bo:ly of root 17. 3O. Paracellulose: cork 4, soft 
bast 4,  body of root; 30. 

Stel~is,-Vascnlose increases in amount ~vit l l  den- 
sity of tlie moocl. The pit11 contairis of cellulose 87, 
pnracell~ilose 38, vasculose 2.5 per cent. Cork con-
tained: matters soluble in acicla and allralies 5, catose 
43, vasculose 20, cellulose ailcl paracellulose 12 (cu- 
tose ~ L I I ~vasculose forilii~ig together the stcbirit~e of 
Chevreul). 

Leoves  qf iu.71.-Water alrtl substances soluble in 
neutral solrents 707.7, parenchyma (formed of cel-
lulose and pectose) 240, fibres arid l-essels (formed of 
vascnlose and ~?arncellulose) 17.3, e$idermis (cutose 
and ~~race l ln lose )  36. 

Pe/cils o j  Dalilia.--Water and soluble matters 
SG1.:30, ~ ~ n r e n c h g r ~ ~ a(of cellulose and 11ectose) 31.63, 
vascnlose 1.20, paracellulose 2.27, cutose 3.60. 

These interesting results throw co~isiderable light 
on some obscure micro-clieinical reactions, partic- 
ular17 the behavior of tissues with cnpra~nrnonia and 
with allialies. 7ITith tlie authors' ilotes re1:~tive to 
the bearing of their results oil technical chemistry, 
tllis notice cannot deal. - (Ai l i~ .sc. ~ L C L ~ . ,bot., 1882, 
360.) c. I,. a. [228 

Fe r t i l i a l t i on  of a lp ine  flowers.-Dnring a resi- 
dence of sevcral years al, Grenoble, 31. Xusset llas 
paid atte~it ion to the relative nbnl~tla~ice of flon~ers 
and insects. finding all orders of insects well repre- 
sented as high as 2.3'30 metres. Above t l~ i s  ;lltitude 
I,epitloptera, Diptera, a r ~ d  certain Hymenoptera pre- 
ponderate, as Dr. Miilier ant1 otllars hnve also ob- 
served. Flower-frequentir~g iusects are foor~d at all 
a l t i t~~des ,  ofin proportior1 to the ab~~a i l ance  ento-
mopliilous flamer,; their visits being deterrilinetl by 
several causes, the state of tlie atmospliere beirrg one 
of the most ilnportant. 11;is stated that tlie waking 
hours of nyctitropic flowers and of insects are identi- 
cal. -(Cotnptes relldus, Aug. 7.) 

M. Heckel does not attach lnucli i~nportance to the 
cisits of insects in the evolution of the large flomers 
characteristic of maily alpine plants Be  believes, 
in corninon mith Bonnier and Flallault, that  the inore 
inte~ise solar radiation is the chief factor in causing 
the larger size of flowers a t  high i~ltitndes. -(Ibid., 
Dec. 4.) w. T. 1229 

Po l l i i l a t i o l~  of Ru taceae .  -In  a paper read be- 
fore the Lillriean socicty of S e w  South Wales, on 
plants found about Sydney, Mr. I-Iaviland discusses 
the protandry of Philotheca australis and Boronia 
pinnata. The starnens are situated at  first so as to 
bring the anthers over the iinniat,ure stigma, as in 
ot,ller Rutaccae; this position insuring cross-fertiliza- 
tion mitli little waste of pollen. I t  is suggested, that, 
as tlley tllns prevent tlie stigma from receiving the 
maximum of light and heat, tlieir positioii liiay aid in 
retarding its development, and thus cause the pro- 
tandry. -(Nature, Dee. 28.) w. T. 1238 

V a l u e  of cross ing iil p lants .  -For a nrllliber of 
years Prof. W. J. Eeal of tlie &1ichiga11 agricultural 
college has been carrying on the worli of experiment- 
ally tosting the effects of cross and close fertilization 
so ably begun by AIr. Dar~vin. Most of his experi- 
ments have related to iudian corn. As its to be 
expected, tlie results of no two years' experiments 
correspond at  all closely; bnt they all sllow a ~narlred 
gain wlien plants raised fro111 seed growl  some dis- 
tance apart are inter-crossed instead of beiiig allorrred 
to self-fertilize. The average of four years' esperi- 

r 3inents sllows the gain to be 27%. l l le  least gain mas 
a trifle under 10%; the greatest, 51%. One year's es- 
periinent with mas beans showed a gain of lH(i%. -
( d? i~e r ,jozi~n. sc., Dec.) TV. T. [23P 

Vegetable  fly-trap. -Potoni6 finds that the feet 
of small flies that alight on the leaves of the West 
Indian Desiriodiuni (Pteroloma) triquetruni are ca~lght 
in the curves of the fine, arched leaf-hairs, so tllat 
tlieir 1r1osL desperate efforts to escape are nliavailing. 
Tile irisects captured belong to the genus Cl~loria. 
House-fiies, ~v i ih  larger feet, are not capturetl; while 
ants ailcl plant-lice hare such snlall feet that they 
car1 wall< orer tlie leaves mith impunity. The plant 
appears to derive no benefit froin the death of its vic- 
tims, ~vliiell starve to cleat11 in captivity. -(Koslj~os, 

by W. IV. 

Nov.) W. T. [232 
(Sgstenzntic.) 

N e w  orch id  i n  Florida.-The tropical Epiden- 
drmn cochleatum has bee11 disco~~ered 

Calkius, growing upon the live-oalc, at  Jupiter Inlet, 

011the Atlantic coast of Florida. - (Cozilt. hot. gnz., 

Dec., 1882.) s. TV. /z33 


W e s t e r n  grasses.  -A list, by F. L. Scribner, of 
the grauses recently collected by Priagle in Arizona 
and California, is accolzlpanied by critical ilotes and 
tlcscriptioils of the rarer specics. -(Y1orr. bol. bull., 
Oct. aiid Dec., 1892.) s. m. [234 

Anler ican conifers.-A popular account, by Dr. 
George Vasey, of the distribution and characteristics 
of tlie coniferae of tlie United States aild Canada. -
(Airier. journ. foio,.,, Dec., 1882, and Jan. ,  1SS:i.) s. m. 

/ 2 3 5  
T h e  tonga  p lant .  --The drug t o ~ ~ g a  is sbonvi by 

K.E. Eromii to b;: tile proilnct nlainlg of a clinlhing 
aroid (Epil?reinnm nlirabile, Schott), widely dist~,ib- 
nted thron$l; the East-Indian Islallds i,o Australia 
and Fiji. I l ie plant has been llitlierto illvolred in 
liluch co~lfitsion botanically; and a fnll descriptioll 
is given, with detailed synonymy. - (Journ.  bot., 
Dec., 1882.) s. W. [2@6 
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ZOOLOGY. 
Coelenterates. 

Research on the l ower invertebrates, during 
the years 1876-79. — The many American students 
who have no means of access to the journals of 
foreign learned societies, or to the periodical litera­
ture of zoology, will find, in Prof. Leuckart's sum­
mary of the work done upon the coelenterates during 
the years 1876-79, a very valuable abstract of the 
literature of this subject. Even the favored few who 
are able to consult the original works should be 
thankful to Prof. Leuckart for his brief but perfectly 
intelligible digests. — (Arch, naturgesch. xlv. ii. 591.) 
W. K. B. [ 2 3 7 

Development of the tentacles of Hydra. — The 
great variability of fresh-water hydras demands that 
the order of development of the tentacles should be 
tabulated in a great number of specimens, in order 
to discover the law of their appearance. Jung has 
thus studied nearly two hundred and fifty specimens 
of three species; and he concludes, that, while there 
is no fixed order, each species does have a typical or 
average mode of development, which is more or less 
closely followed by the majority. The law varies with 
the species, and the results of Jung's researches are 
shown in the following diagrams: — 

Hydra grisea. Hydra oligactis. Hydra viridis. 
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The vertical line is that axis of the bud which 
passes through the axis of the parent, and the upper 
end is the one nearest the body of the parent. The 
upper series of diagrams shows the typical order of 
appearance in normal buds of the three species named. 
This order was followed in 46% of 156 specimens of 
H. grisea, in 83% of 7 specimens of H. oligactis, and 
in 55% of 21 specimens of H. viridis. The second 
line shows the order of re-appearance in specimens 
after cutting off the oral end of the body with the 
tentacles. I t was followed in 69% of 48 specimens 
of H. grisea, in 3 specimens of H. oligactis, and in 
57% of 12 specimens of H. viridis. — (Morph. jahrb., 
viii. 339.) w. K. B. [238 

Mollnsks. 
Trade in Californian invertebrates. — Apart 

from the trade in oysters, clams, and other ordinary 
economic mollusks, there are certain specialities 
peculiar to the Pacific coast which do not appear in 
the trade-reports of other countries. Among these 
are 'abalones ' (Haliotis californianus and H. splen-
dens), the Calif ornian pearl-oyster (Meleagrina Cali­
forn ia ) , and several pearly univalves (Trochiscus 
Norrisii and Pachypoma gibberosum), small shells 
for ornamental purposes, and dried shrimps and 
shrimp-shells. The last are prepared by the Chinese, 
who catch them in large quantities, in nets of ex­
tremely fine mesh, by which very many small fish are 
also destroyed. The shrimps are dried on a mat over 
an open fire, and when thoroughly desiccated are 
threshed, the meats separated from the shells, and 
packed separately. The meats are used as food by 
the Chinese in all parts of the world. The shells 
are a particularly energetic fertilizer, superior to 

guano, and are packed in bundles of about 100 pounds 
weight for exportation to China. The various pearl-
bearing shells are used for ornamental purposes, 
especially buttons. The export of abalones from San 
Francisco, by sea, in 1882, according to the annual 
' market review,' was 4,638 sacks, valued at $23,455, 
against 4,522 sacks in 1881. They were exported to 
Germany (50 sacks), China (1,116 sacks), Hawaiian 
Islands (65 sacks), England (2,982 sacks), and New 
York (425 sacks), beside shipments eastward by 
rail. England received 563 barrels of pearl-oysters, 
and 49 barrels of other shells. The Chinese in South 
America received 99 packages of shrimp-meats, and 
those in the Hawaiian Islands 8 packages; while the 
enormous quantity of 9,611 packages of shrimps and 
shrimp-shells were sent to China. — w. H. D. [239 

Crustaceans, 
Paleozoic allies of Nebalia. — Having discussed 

its anatomy and development in a previous article, 
Prof. Packard compares Nebalia with the published 
figures of some of the paleozoic Ceratiocaridae, and 
concludes that the fossil forms should be separated 
from the Nebalidae as a distinct sub-order of Phyllo-
carida. Diagnostic characters are given for the order, 
and differential characters separating them from other 
Crustacea. The memoir is to appear in full in Hay-
den's Twelfth report of the survey of the territories. 
— (Amer, nat, D e c , 1882.) s. i. s. [240 

N e w Devonian Crustacea. — J. M. Clarke de­
scribes and figures a new genus (Dipterocaris), and 
three new species of Ceratiocaridae from the Devo­
nian, and remarks upon the characters of Spathio-
caris and Lisgocaris, and on the wide range of S. 
Emersonii. — (Amer.journ. s c , Feb., 1883.) [241 

Shrimp and prawn fisheries. — In an article on 
the shrimp and prawn fisheries of the U. S., Richard 
Rathbun enumerates and remarks upon the edible 
species, makes suggestions in regard to the capture 
of some New-England species not now used for food, 
and then gives a general account of the fisheries of 
the Atlantic and Gulf, and the Pacific coasts. — 
[Bull U.S.jish comm., 1882, 139.) s. I. s. [242 

Parasitic Copepoda. — R. R. Wright describes 
and figures in detail three species from fresh-water 
fishes of Canada. He seems to be unacquainted with 
the descriptions of allied North-American species by 
Kroyer, Smith, and Packard, with which his species 
should have been compared. — (Proc. Canadian inst.f 
h. s., i. D e c , 1882.) s. I. s. [243 

Crustacean allied to Wil lemoesia . — C. Spence 
Bate describes a new genus and species (Eryoneicus 
caecus), taken in 1,675 fath., off the Canaries, by the 
' Challenger/ I t " approximates closely to Pentache-
les, and adds another link between that and Eryon." 
— {Ann. mag. nat. hist, D e c , 1882.) s. I. s. [244 

Terrestrial Isopoda. — A. E. Eaton states, that 
Platyarthus Hoffmanseggii, which is found in ants ' 
nests, and is reputed to be blind, is provided with 
eyes, and is as sensitive to light as other Oniscidae. — 
(Ann. mag. nat. hist., D e c , 1882.) s. I. s. [245 

Fauna of mountain lakes. — A. Wierzejski gives 
an account (in Polish) of the fauna of the lakes of 
the Tatra mountains, enumerating eighty species, 
of which forty-three are Crustacea. Eight species of 
Cladocera and Copepoda are figured, but no new 
species are named. — (Spraw. kom. Jlzyjogr. akad. 
umiej., Krakow, xvi., 1882.) 

The same author figures and describes the anatomy 
of Branchinecta paludosa, from the same region, and 
discusses its geographical distribution. — (Bozpr. 
akad. umiej. wydz. matem-przyr., Krakow, x., 1882.) 
S. I. S. [ 2 4 6 
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Insectsj 
Histology of insect wing-muscles.- The riiem- 

oir of G. V. Ciaccio, to appear shortly in the hle~norie 
dell' accademia di Bologna, may be thus suminarizecl: 
I n  most insects the wing-in~~scles may be decomposed 
into fibrillat: (in others, into striated fibres : Sphinx, 
Libellola, etc.). I n  tlie former case the fibrillae are 
united into bundles of various sizes by a cementing 
substance, iri mhich the nuclei lie either both in the 
interior ant1 upon the surface of the brindle (Hydro-
philas, Dytisc~rs), or upon the surface only (flies). 
The buritlles are held together by tracheae, and some- 
Limes also by fat-cells. I n  the cement are further 
always found distinct particles (Aubert's musse gru- 
meleuse iiztei.J6,rillair~), which do not occur in the 
other n~uscles. The fibres are composed of fibrillae, 
and have nuclei either upon the surface (Cicada) or 
in the middle (Libellula). I n  some insects the fibrillae 
are arranged as in a folded lamella, the leaves of the 
folds rnnnirig out from the centre of the fibre toxvards 
the surface, seen in cross-sections. The nerve-fibres 
terminate in motor plates (probably several for each 
fibre), coilsisting of a granular basal substance, in 
whicl~ are embedded the ramifications of the axis- 
cylinder. The wing-muscles are more readily disso- 
ciated into fibrillae than those of tlie rest of the body, 
froni which they are fu~, ther  differentiated by the 
absence of a true sarcole~nma. -(A?.cn. itcil. biol., ii. 
131.) c. s. 02. [247 

Curious gall of a Trypeta.-Weyenbergh found 
in the Argentine Republic, on the terminal bud of a 
Heterothalamus, what resembled the froth which is 
secreted by the ' frog-spittle' insect, Cercopis spuma- 
ria L., but which, on touch, proved to be more sub-
stantial, or like a raspberry in texture, and on drying 
became tough like paper. Concealed by the froth was 
found a larva, which ~uiderwent its transforlnations 
witliin the same covert, and finally issued as a fly, 
which he names Trypeta ( Icar ia)  Scudderi. The 
formation of the froth was observed in a larva placed 
on paper; it pressed its ter~ninal segments together 
with nearly rliytlimical movenients, andso ~,epeatedly 
squeezed little drops of clear fluid fro111 the anus, 
which collectecl by and by into a frothy mass. -(Vev-
ha?zdl, xool.-bob. ~/esellsch. TVien, 1882, 363.) [248 

Effect of pyrethrum upon Plusia brassicae.- 
Xr .  Howard finds that the rate of pnlsation of tlie 
heart of tlie larva is greatly increased at  once, and 
falls but little before cleath. - (A~ner.  nat., Dccem-
her, 1SY8.) J. 11. c. [249 

The cluster-fly. - A  fly which has prored to be a 
great nuisance to houseltcepers by entering dwelliilgs 
in the fall of the year, and assembling in large Iiuln- 
bers in beds, ~nitler table-covers, behind pictu~.es, and 
else\~liere, is determil~ed by Dr. TZiley as Pollenia 
rudis Fabr. -(Anaer. ~zcct., Jan., 1858; cf. PsycIi.e, iii. 
378.) J, II. c. [250 

Wheat-stalk Isosoma. -Professor Frencli ob- 
served, tliat in t ~ o  wheat-fields wliich were in ~vlieat 
last year ninety-three per cent of the stnllts mere in- 
fested by this insect; ill one field which was in clover 
last year, not more than five per cent mere infested. 
-(Airier. lacit., Jan. ,  1Sd3.) .r. n. c. [25% 

Proilloting locust ravages. -I t  is esliinated by 
Mr. J. P. Broivli, that diiri~ig the w i ~ ~ t e r  1874 one of 
thonsancl car-loatis of birds mere destroyed and shippccl 
to eastern markets from poi~its west of St. Louis, No. 
-(Psyche, iii. 3d0.) J. 11. c. [a52 

Buckeye leaf-stalk borer. -Mr. E. TV. Claypole 
describes the habits of a new tortricid which Ferliald 

names Steganoptycha clagpoleana. - (Psyclte, iii. 
364.) a. II. c. [253 

Habits of Thrips. -11 species of Pliloeolhrips ob- 
served by Mr. Herbert Osborn in frr~it-blosso~ris were 
doing much damage by injuring the styles, ant1 thus 
preventing fertilization. -(Psyche, iii. Sti4. ) 

Although the species of Tlirips are doubtless to a 
certain extent injurious to plants, Mr. Perga~lde be- 
lieves that tliey feed chiefly upou nectar, a~i t l  that 
they assist in fertilizing tlie plants tliey infest by car- 
rying !lollen. O i ~ e  species of Thrips preys upou the 
red splder. -(Psyche, iii. 381.) J. n. c. [254 

VERTEBRATES. 

The theory of the opening-twitch (Oeffnungs- 

zuckung).-All exlelided st,urly of tlie openiirg-
twitch leads Tigerstedt to the conclusiori that the 
cause of it, and of the phenomena accolnpanying i t  
in the nerre, lies in tlie polarization current, and, 
with some exceptions, in clianges in tlie normal nerve 
current. The twitch d ~ i e  to a sudden decrease in the 
intensity of tlie polarizing current v a s  not examined, 
so the above conclusion only applies to cases in wliich 
that current mas completely broken. - (Jlitth. pltysiol. 
lub. Cu~ol.  inst. Stockh., ii. heft.) H. N. ar. [255 

Fish, 
The development of the hypophysis in Petro- 

myzon planeri. -liecent iiivesti~ations by l'rof. 
A. Dohr~ i  have led to a different ?nterpretatiorI of 
the develop~tient of the liypophysis of Cyclostornes 
from that given by W. 13. Scott or that of Balfour. 
The former stated in effect (Bfovpl~ol. juhvb., vii. 158) 
that  tlie rndinlent of the organ in question was u11- 
paired. I ts  first appearance is marlied by a slight 
depressiou above the mouth, which v e  may regard 
as the cornrnori inragination from wl~icli the nasal 
pit and hyl3ophy~is arise. Balfour states ( C O ~ Y L ~ .  ein-
bryol., ii. Y38), " I  have observed a sliglit diverticu- 
lum of the  stornodaeum, mhicll I believe gives origin 
to it." 

Dohrn holcls, that his own more recent obserrations 
of the past summer show that the hypophysis arises 
as an  independent invagination of tlie ectoderm be- 
tween tbe nasal ancl oral invaginations. I t  ha^ no 
connection with tlie latter, in that the upper lip is 
developed between the oral invagination and hypoph- 
vsis. -iZoolon. alizeir~er. Nov. 6. 18S2.) J. A. 1256" ,  a. 

Mammals, 
Muscles of the raccoon's limbs. -Dr. H. Allen 

compares tlienl with those of Felii domesticus. 
Triceps and some otlicrs ut~derpo imperfect plmial 
cleavage, showing ilrlperfect ilifferentiatioii; tlie 
number of nerves is variable. being most a b ~ u ~ d a n t  
in the less specialized muscles; tlie latter have more 
nerves in Felis than in Procyon; triceps and some 
otliers wlien norilia1 in 1'1,ocyon rellresent abnornial- 
ities in rnnn; sonie are ic1entic;~l in both; otilers seen1 
to be beyon~l tlie Iiiiiits of variability in ~ n a n .  -(Proc. 
ncntl. nat. sc. PILZ'ZCCLZ., 1882, 115.) P. w. T. [a57 

Myology of Proteles. -M. Watson points out 
the ci~ai~acteristics of the nliiscles of Proteles crista- 
tns, and agrees with Prof. Flower tliat tlie sllecies 
sl~ouldbe place11 in n st3paratc family, allied to Elyae- 
niclae ancl Viveridae but more closely to tlie for~uer.  -
(Proc. 2081. soc. Lo~icZ., 1882, 370.) F. m. T. [258 

Singing mice.-Herr Struclr gives some notes 
up011 a si~iyin: inoase mllic11 lived in captivity ten 
montlis. He iilclit~es to doubt Cohen's opinion, that 
the ~nusical tone is due to disease of the throi~t,  arid . 
tllinbs t l ~ a t  the inice may die in consequence of 
eating too rich food. -(Avch, ver. frezl~zde vat. 
Meckl., xsxv. 117.) -F. m.T. [259 
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