
SCIENCE.  [TT~L.I., NO. 12, 

T h e  i ~ c x t  two chapters refer to fbnctions 
which are  discontinnons along a l i i~e ,  -Ap- 
pell's and Tannery 's  series, and Z'oincnrrit 's  
esnniple of a f ~ ~ i l c t i o n  a n  espocp Z ~ C P L -h:i7 ing 
naire. A s  l)reliminary to  Cauchy's theorein 
coilceriiing the ~ lnmher  of roots of :x liolyno-
mi:il contailled ill the interior of a contour. tlie 
espression is given by a line-integral of roots 
of a n  equation coiitaiiled ni t l ~ i n  a g i ~ - e n  con- 
~ O L I I * .  Thcii follows C'auch) 's theorem, the 
estahlishriieilt of Lagrnilge's s e ~ i e s ,  Eisensteiii's 
theoreni npon series 77 hose co-efficients a le  corn- 
mensmahle, ancl \~,llicil satisfy nil :ilgc,hraical 
(.quation, and. the enuliciation of Tcllebj chef's 
theorem 11l)on series n it11 ratio1l:~l co-efficients, 
nhich rnny represent fr~uctions composetl of 

a(%+ b) = @(a)enp. [- ":;"(2.1+ b)] , 
w h e ~ e76 is a n  intepei. Then  follon s tlie in- 
vestigation of the elliptic f~~nc t io i i s ,  including. 
of conlie, Jacohi's 0, 11, ancl Z f ~ ~ ~ l c t i o n s ,the 
definition of lTTeicistrasi's frulctions, .ippell's 
esliresiion for donbly-periotlic uniform func-
tioils in the case wller' tliey possrss essei~t ial  
iingular points, and ,  finall) , :x cleinonst~ation 
bj. 11.Gouisnt of Fncll's theorem collceri~ii~g 
tile definite i ~ ~ t e g i n l s  a sI<m1c1 I<', considered 
fi~nctioiir of the nlodnlns. 

I t  is  perhnps to  ljc sollie\~lint regrettctl that  
the hook is  litllogrnplletl i ~ ~ q t e n t l  of liiinted in 

algebraic, logarithmic, n11c1 exl)o~iential f ~ ~ i l c -  the usual ina~lner  ; but tliis is of conll)arnti~ely 
tions. 

Tile n e s t  c l~ap te r  treats of ~llt~ltiforim funca-
tions arising fionl the integration of rnnifo~~li 
and or  mnltiform f~~iu~ctions, and of the means 
of reducing tllein to  ~miforiil fnnctioils h -  sys- 
tems of cats (cot i2sur~es). 

Tlle renlaii~ing iive chapters t reat  entirely 
of tlie doubly-perioclic f~~i ic t ions ,  l i f t e r  first 
shon~iiig the multiple values of the elliptic in- 
tegrals of the first liiiicl ~ ~ h i c l i  t ocorrespond 
the  different paths tracecl out by the  ~ a r i a h l e ,  
and estahliihing the double perioclicity of the 
inverse fi~nctions to  tliis integral, he defines a 
fi~nction,@ (x), which co~ldncts  to  the anal j  t i-  
cal expressions for tlie doubly-periodic fuilc- 
tions. The  function Q, (x) is definecl by tile 
equations, -

little conscqneiice, a s  the nr l t iug is very clear 
:~ntl 1egil)le. Tlln~lf<sare ccitainly tlue to  31. 
Linclo~er, the  eclitor, fol tlie trouble nhicli he  
111117t ha7 P talyeii in  e1:lbol:~ting n h a t  would 
see111 to l i a ~ e  been merely a set of notes o n  
A I .  TIe~aiite 's lectures. Tllc \rllole matter has  
heel1 re\ iseil hy 11.TIcrmite, nncl tile aggie- 
gate  iesult of his ancl 31. Andoyer's labors is 
n hoolc \tliicli i i  a cleciclcd acqilisitio~l to  mathe- 
~na t ica l  literature. I t  is  t o  hc hopcil that  31. 
Herinite nil1 see fit to  go more full! into the  
subject of the f~Illctiol1s of a colnplex variable, 
and that  of elliptic functior~s, a t  a, future time, 
aild give t o  tll? world n tieatise which will be  
more satisfactory tllaii e\-en the present very 
I-nlnable work. T. CRAI~,. 

WEEhhLY S UMMARY OF TIZE PR 0G R E S S  08' SCIEATC.E. 

ASTRONOMY. 

New measures of Saturn's rings. - ti0. S t r a ~  
<rives the results of a series of measurements of the 
rbings of Saturn a t  Pulkov a during August and Sep- 
tember, 15S2, conlpared mith a similar series, also 
talrerr by hirnself, ~71 th  the same instrumexit, aiid a t  
the sa~i i r  tirile of the year in 3851. I n  a nle~iloir on 
the subject in 1851, lie seek, to pro\e, tliat, n,h~le the 
outer diameter of the rings remains constant, the 
inner is coi~tinanlly shorte~iing, b,~sing his conclu- 
sions on the obseivations and dra~r ings  from Hny-
gens's tinie. If the coi~clusion weie correct, aiid tlle 
contraction constant, the inensmes of 1882 sliould 
have giIren a perceptibly shorter i~ lne r  diameter than 
those of 1351. The inner diameter of the dhrlc ring 
seems to be slightly shorter tlini~ in  1531, but the 
difference is ~ i o t  nearly so large as the theory calls 
for. The dnrlr rinq seems, l io~r ever, to ha1 e clianged 
since 1861. The11 it seemed divided by a dark streak, 
t!le inner pal t being entirely separate from the bright 
ring. I n  1882, all trace of this division had disap- 
peared, and the dark ring seemed to be merely a faint 
continuation of the bright ring. - (Astr. n n c i ~ ~ . ,No. 
2498. ) 31. arm-. [688 

Formation of the tails of comets.-Mr. Rum- 
ford suggests that the repulsive force wllicli is un- 
mistakably manifested in the formation of comets' 
tails may be due, not to any electric action, or .any 
imagined irilpulse of solar radiations, but merely to 
evaporation. A small particle from mllicli evapora- 
tion is taking place on tlie side next the sun will be 
driven hac1;ward with a velocity continually acceler- 
ated; and, when more tlian half of tlie Inass of 
the particle lias bee11 e\-aporated, tlie ~rclocity of the 
residue niay be much greater than the average veloci- 
ty mitll ~ ~ ~ l i i c l i  tlie gaseous ~nolecules are driven off 
fro111 Llie heated body. In the case of llydrogen a t  a 
temperature of ' iOO or SO0 F., t l ~ e  velocity tlins ac- 
quired miglit be greater tllan a liundred thousand 
miles a day. If we snppose the evaporating material 
to be gases whicli liave been liqi~efieil by the cold of 
space (carbon ~lioxide and ~olnt i le  Iiydrocarbo~~s), it 
becomes easy to account for a pomerful repulsive 
action at  distances from the sml even much greater 
than that of the eartli. The writer suggests that the 
comet's light may be in part due to the ' bornbnrdme~it' 
of precipitated particles 1)y the craporatetl molecules 
in tlie condition called by Crookes ' the fonr t l~  state 
of matter '  ; so tliat, "without elec!rical discharges, 



the whole pl~enoinena of the coi~tiriuous and bright 
line spectrum in the rieighborl~ood of the nucleus 
may be accounted for." He also discusses l~riefly 
some of the polarization plienomena of comets, arid 
the erivelopes which appear xiear the nllcleus. The 
article is a very interesti~ig aiid suggestive one; but 
in view of the fact that  comets' tails sometimes grow, 
not a hundred thousand, but more than a million 
miles a (lay, it is donbtfal whether the proposed liy- 
potliesis can be regarded as sufficient. - ( A s t r .  reg., 
March.) c. A. Y .  [689 

GEODESY. 

Al t i t ude  of L a k e  Constance .  -I'art of tlie worlr 
laid out by the European geodetic coxr~nii~sio~i con-
sists in carrgng an accurate series of le\~els across 
the country, and a share of this lias receiitly bee11 
completed by the royal Prussian geodetic institute. 
I t  is published as tlie Grndnzesau~r~/s-izi~eIlen?rntzwi-
scl~en Szuinel?ziinde uizd Korratunz, 11y W. Seil)t (Dcr- 
lin, 1582), and records the alt,itndes of a large r~umber  
of points fro111 the Unltic, where tlie datum plane is 
the  mean water-level from fifty-four years' observa-
tions, to Lake Consta~ice, where connection is made 
with the Swiss triangulation. Tlie railws~y station in 
Constance is 300.000 met. above thc Baltic. - (Verh .  
ges..f. e~dk . ,  Berliii, 1852, 514, 538.) IV. or. D. . 1690 

MATHEMATICS 
S y m m e t r i c  functions.-Previous inention has 

been made of Mr. Durfee's tables for the twelftliic. 
By a curious coi~lcidence, M. I~eho~ovsl iyof Prague 
has, almost simlilta~leously with hIr. Durfee, com- 
puted the same tables. Rf. Rchorovslry's tables differ 
frorn those of Mr. D u ~ f e e  only in mrangement. Tlie 
tables as arranged by the former ale id~nt ica l  in forrn 
with those given by Prof. Cayley for the f i n t  ten 
orders in the Phil. t~nlzs., vol. 147; while those of 
Mr. Darfee are arranged symmetrically, and cannot 
be included in a half-square, as M. Rehorol.sBy's are. 
-(8itrzcngsb. nknd. zoissensch. 1?7ien, 1552.) T. c. 

[691 
M a x i m u m  va lue  of a de t e rminan t .-The ele- 

ments of a determinant being restricted to lie be- 
tween (- a )  and (+a ) ,  11r. Davis f i ~ ~ d s ,  that, for all 
determinants whose order is greater than 2, a numer- 
ical maximum is founti by malring all the elements of 
the principal diagonal =- (1, and all the iemailii~lg 
eleinents of the determinant =+ a. 111 tlie maxi- 
mum cubic deterniinant D!,') nIL, all of the strata are 

made identical, and equal to D!~'). Tlie value of this 

determinant is f 12 !  D!) u'~. Forniulae are also 
given for Elgperspace cleterrninants. - (Jol~ns  Hoplc. 
u~ziv.circ., No. 20.) T. c. [692 

F u n c t i o n s  of s eve ra l  var iables .  -&I.Combes-
cure seeks to develop completely tlie immediate 
conditio~ls to be satisfied by an analytic functioll of 
several imaginary variables. ilssuming z , ,  z 2 . . . r, 
as the variables, these are defined by tlie equations 
z,= xj 4- i?/j,where j = 1, 2 . . . 11. Then tlie func- 
tion to be considered is F ( z , ,2 ,  . . . : , L )  = Q + ilji. 
The differential co-efficients of $ and $ of the first 
order are connected by relations precisely sinlilar 
to those connecting these quantities w l~en  there is 
only one variable, z: so, when one of the functions 
p or lji is given, the other may be found by simple 
quadrature.  I t  is shov-n that  the group of con-
ditions for the determination of d reduces itself to 

n (1% ir 1)
the -;--- partial differential equations of theL 

second ortler, Aj,,7. 9 =0, where 

d2 d' 
Ah, h = F-:- + -

s h  dsh dyh dyh' 
for 12, k = 1, 2 . . . n, and, of coutse, inclitding tlie 
cases w l i e~e  i~ = k. These are the necessary arid 
sufficiei~t coniiitioni to be satisfied by $. A means is 
given of reptes(>nting Q analytically by an exponen-
tial se~.ies, the co-rfficicnts of wliich depel~d up011 
tlie sincs and cosines of ( a , % ,  + . . . f a,%) and
(PI:I, + . . . a P, as veil as the constant + P , z ~ w ) ;
co-efficients of these sines and cosines, being indeter- 
niinate leal quantities, to nhicll \?e can give any 
values 1T.e pleasc. -(Conq~tea I % ? I ~ Z L S ,Jan. 22.) T. c. 

1693 
Homologies  a n d  conics.-If L and &Iare two 

fixed poi~its on a conic, I<, aiid P a  variable point), then 
P H, perpeiidicular to L RI. cuts agaii~ the circle I d 3 1  P 
in a poii~t ,  H, which describes a co~iic, K'. If tlie cir- 
cle on L 11 as ilianieter cuts I( again in E F, then 
L 31 aiid IC F are tlie ases, and the point a t  infiiiity in 
the direction 1'11 is the roluriion ce i~t re  of two of the 
twelve l~o~nologies mliicl~ two c o ~ ~ i c s  in general de- 
te1.1nine. Tlie ratio of col~resl)olliling areas of I<and 
Ii' is constant, -a function of tlie eccentricity of I< 
a r ~ dof the inclination of L A 1  to the focal axis of K. 
Given, 1311the other lia~lil, tlie centre and axes of the 
homology, two triply infinite syste~ns of conics, I< alld 
I'?, can I)e ileteriniiled; the conics of each systein be- 
ing si~nilar and similarly placed, and tlie colnmon 
points a t  itlfinity of oile system beiiig orthogonal to  
those of tlie other. All the  coriics of tlie plane are 
thus distributed into a doubly i~ifiiiite number of 
triply infinite systcrns. The net of conics determined 
by three arbitrary points in a plane will give a doubly 
illfinite number of conics, one out of each system, 
and hence will produce all the homologies of the plane, 
and each o~ice  only. There is therefore a (2 , l )  corre- 
sponde~lce b e t ~ ~ e e n  the doubly pointed plane and tlie 
plane of the homologies. i'ho discussio~l of these 
points by Laigi Certo is followed by an investigation 
of the variation of the ratio of correspo~~ding areas, 
first, with tlie variatio~l of the  eccentricity, and, sec- 
ond, with the variation of the direction of tlie line 
L M. IIe also coiisitlers the i l istr ibnlio~~ in tlie plane 
of the pairs of siinilar conics of which the system of 
coriics through four points on a circle is composed. -
(G io~~a .  c. 1694mat., xx.)  L. F. 

PHYSICS. 

Optios, 
Color of w a t e r .  -TV. Spring reviews the several 

explanat io~~ssuggested to account for blue anil green- 
ish colors of water in Iakrs and seas, -Uunsen's idea 
of i~ilierent color, Tgndall's theory of reflection, and 
others, -a~iil  conclutles that some further study of 
thc question is ntseded. Blue frorn reflection mould 
imply red by trai~sinissioii, but this is not observed 
from diving-bells. The aat,hor coilclnrles pro~ision- 
ally that the color depends on the presence of certain 
salts, especially calcic carbonate in solation. The 
more complete the solutio~i, the bluer the water. -
(Rev. acielzt., 1553, 161.) TI'. 11.u. [695 

(Pl~otometry.) 
S p e c t r u m  photometry.-11'1. J .  11,de LBpinay 

and TV. Nicati have recelitly co~npletcil a n  inves-
tigation of the relative brilliancy of t~-liil,e surfaces 
when illuniinated by different colored lights and by 
differer~t porliotis of the same spectrum. I11 tlie pre- 
liminary eu~~erimeiits ,  atwo lights were elnployed, -
yellow and a blue one, - the blae light being the 
fainter. Their int,ensity was compared by means of 
a Iiumford photometer, casting very small shadows. 



Two experinle~its were tried. I n  the first, the yellow 
light remained statiorinry, and the blne one n-as 
moved towards the screen till eqnality of the slladows 
was obtained. I n  the second exl~eriniellt, the blue 
light was left in its first position, and tlie yellow one 
moved away from tlie screen till the s11adon;s were 
equal. On comparing the results obtained, i t  was 
found that they differed materially from one another. 
111 another experimer~t the two shadows were cast 
so tllat when the eye was in a certain position they 
appeared of equal brilliancy. On approaching the 
screen, the  blue s l~ado~v  was found to appear more 
brightly lighted than the other; and, on going away 
from the screen, the reverse effect was observed. To 
further investigate these results, two methods of 
measurement were employed: 1. The intensity of 
the light corresponding to the different wave-lengths 
of tbe spectnlm was deterrni~ied by means of a Rum- 
ford photometer, as above described ; 2. A small 
figure consistirlg of three short, broad, blaclc lines, 
drawn on a n7hii.e surface, was placed in  different 
portions of tlie spectrum, and the intensity of the 
light increased or diminished nntil its outlines were 
just distinguishable. 

I t  was found that  the results obtained by the two 
methods agreed aln~ost exactly for the less refrangible 
portion of the spectrum, as far as ware-Iengtlr 517; 
but beyond that  point ?he clifferences sodclenly be- 
canit? very marked; anti i t  was shown that  a blne 
light had to be many times brigllter than a yellow 
one in order to distinguish tlie same c1et:lils by its 
a id ;  also, that the brighter the lights were, the more 
marbecl did this difference becoine. 

Now, for purposes of artificial lighting, ~ rhe the r  
public or private, the e i ~ d  clesired is less to prodnce a 
lurninous se~~satioil  up011 the eyes tlialr to e~lable us 
to distingnish the objects aronncl us. I t  is tliere-
fore concluded, that, for lights of equal brilliancy, 
the superiority of yello~v sources (such as gas-flames 
ancl incandescent electric Imnps) to soarces ricber in 
the blne rays, as the arc light, is beyond question. -
(Joztr1t. phys.,  Feb.) .w. 11. r.. 1696 

Electricity. 
Transmission of power. -Expe~iments relating 

to the electrical transniiss~on of pone1 were made 
on the 4th of Alarch last, in Paris, nt the c?>e?ni~zd e  
.fey dzc ATord, before a commission of the French 
institute, composed of NhI.  Bertrand, C'ornu, Tresca, 
de  Lesseps, aud de Freyrinet. The resistance of the 
lirle vas  180 ohms, -a resistance equir alent to that 
offered by a copper n i re  106 Irilometres i n  length, and 
4 mm, in cross-section. Tlie power applied to the 
gmerat ing-macl~i~~ewas equivalent to 4.4 horse-
power ; and the rotation of the generatiug armature 
was varied from 380 to 1,024 revolutions per minute 
in order to ascertairi tho effect of speed of rotation 
upon the mechanical return at  the other end of the 
line, i l s  the general result of the experiments, ' L a  
Lunai'ere k lec tr ique  ' announces that the available 
power transmitted was 47.3% of that  nhicll actu- 
ated the generatiilg-~nacl~ine.- (La  L z ~ m .  d l e c t ~ .  , 
March 17.) A. G .  B. [697 

ENGINEERING. 
Steel for structures.- Mr. Ewing Ivfatl~eso~~ clis-

cusses at  coilsiderable length the important question 
of the moderrr use of steel for engineeririg-nrorlis. 
The author commencrs by stating the follon iug prop- 
ositions: 1. Rolled plates and bars of the various 
forrns requirecl for structures are now made of steel 
with as rnucli certainty, in regard to clnality, as iron 
of the first class; 2. Advantages in regard to size 

[Tor,. I., No. 12. 

and ~veigllt of pieces can be obtairled in steel, which 
in iron are either impossible, or can only be had a t  
very great expense; 3. Steel Eias a superiority in 
strength, ranging from once and a half to twice that  
of iron, and at  the same time a more than proportion- 
ate superiority in dnctility and elasticity; 4. Xteel 
can be bent, straiglite~ied, cut, punched, planed, and 
drilled with the same tools and processes that  are 
used for iron, and, for the most part, without extra 
force; 5.  Protection against rust is of more impor- 
tance for steel than for iron, but, if treated in the 
same may as is usual with iron, steel is less liable to 
waste by rust;  6. Owing to tlie above advantages, 
structures of steel are superior to those of iron, hut 
ecorlomically it is only in some cases in regard to 
ships, and in still fewer cases in regard to bridges, 
that tlieve is at  present any pecuniary advantage in 
using steel; 7. This limit to the application of steel 
is due partly to official rules, which restrict the worlr- 
ing-straills on steel, and partly to exige~lcies of de-
sign, ~ ~ h i c h  hinder the reduction in size and weight of 
inembers to the extent which its superior strength 
might otherwise allow; 8. Although, for the above 
reasons, steel structures may cost more than iron 
without any ilnmediate compensation, yet! if meas-
ured by actual units of strength and durab~lity, steel 
is cheaper as well as better for all but very small struc- 
tures; 9. The en~ployn~ent  steel may be enconr- of 
aged and extended by a fuller linowleclge, among those 
who use it, of its qnalities, by facilities for verifying 
these clnalities by exercising a wider choice of the 
kind of steel suited to the  purpose in view, and by 
such a liberal alteration of tlie present official roles 
as will allow fuller advantage to be talren of steel tliall 
is a s ~ i a l  or permittetl a t  present. The simplicity of 
manufacture, as coniparecl \vit.li that of rolled iron, 
renclers almost cert,ain a neai,er approximation in cost, 
if, by a ~viderpermission, tlie dernantl for steel sllould 
increase. E,wh of tlie above points is taken up in de- 
tail and carefully considerecl, the atlnliralty specifica- 
tions for steel plates for sllips are given, the  question 
of steel rireting is exarriinecl, the important rnatter 
of rust is rliscassed, and an extended comparison is 
made between themeight and cost of iron and steel 
for bridges. The wlrole paper is of great value, and 
~vell  worth careful study. - ( P r o c .  i)lst, cio. eizg.) 
G. L. TT. 1698 

Recent hydraulic experiments.-- At  a meeting 
of the Institution of civil engineers held in London 
Nor. 14, 1882, Najor Allan Cunningha~n gare an 
account of an extensive course of experiments on the 
flovv of water in tlie Ganges canal, extending over 
four years (1874-IS%), the principal object being to 
find a goocl mode of discliargc rncas~~rernent for large 
canals, and to test existing formulae. Not less than 
fifty thoasand ~~ieasurements  for velocity were nlacle, 
and six hunclred for surface slope, ~ ~ l l i l e  five hundred 
arld eighty-one cubic discharges vyere measured under 
very varied conclitions. Forty n~easnrenients of evap- 
oration froni the canal surface mere made in a floating 
pan, cluring twenty-five months. The results showed 
the movenlent of water in such a canal to be in rnany 
respects quite different from those before reported. 
- (E,egilzeeri?tg, Nov. 17, 1882.) a, I,. v. [699 

Railroad accidents, and the earth's rotation. -
R. Ra~idolph shows that  the deflective force arising 
from the earth's rotation is ent,irely too small to de- 
termine derailnlents, and also, that, as an  excess of 
right-handed deraillnents has been credited solely to 
north and sonth traclrs, this proves i t  to be ~vllolly irn-
aginary; for the deflective force at  any latitude is the 
same for all directions ( Ticln n'ost~crncl's engin, naag., 
1 8 S  11). The nnmerical results given are but half 



SCIENCE.  

their true value, as two elements of tlie deflective 
force are omitted (SCIENCE,11. 98); but this does not 
affect tlie author's conclusio~is,as the deflective force 
is still insignificant, ancl, for a fast train in this 
latitude, amounts to but about -,400of the weight. 
-W. 11. 13. [700 

The type of modern nlarille engines. -Con-
structing-engineer Albrecht, of tlie Austrian navy, 
cliscusses tlie various fornis of engines and boilers 
which have been prol)osed or used, gives clata and 
indicator-cliagranis for various sliips, shows tliat the 
compound engine effects a saving of fift,y-seven per 
cent oyer the simple, and pronounces the three-
cylinder cou~pouridengine tlic most ccoriornical ailcl 
best. -(Alitth. geliiete seeco., x. 9.) c. E, 11. [701 

Torpedo-nets. -1,ieut. Sleeinan, R.N., proposes 
to render torpedo-nettings useless as a protect,ion for 
sliips by seiidiilg o11c Lay torpedo after another, in 
the same pat,li, at  short i11ter1-als. The first breaches 
the ~ i e t ;the second p:isses the breach, and explodes 
against; the ship. - ( J O L L ~ I I .  de la flotte, Fcb. IS.) 
C. E. nr. [702 

Pendnlum-chronograph. -Capt. Casperscn, of 
the Danish army, has devised chronogmpli for 
ballistic purposes, whicli consisls of a pendulum pro-
longed above its point of snspeiision so that  i t  can 
be arrested :rt its estreltiities a t  will by levers con-
nected with clectro-ntagriuts. A horizolital wire is 
fastened at the point of suspensioli, with it,s ends 
bent so as lo dip in cups of Iiiercary; axid tlins, 
wllell tlie pendulum is oscillating, the coiltact is 
made alternately on llle two sides, and registered 
automatically on a dial. The instrument mcasares 
with precisioii the liandtedth of a second. -(Jfitth. 
gebiete seew., x. 9. ) c. E. ar. [703 

CHEMISTRY. 
(Gene?01, physical, u?id inovgn?ii,c.) 

Conduct of moist phosphorns and air to-
wards carbonic oxide. -I n  repeating the experi-
ments of Leeds ant1 of Uanmanrt, Prof. Ira l<cmsen 
arid E. 11. Kaiser observed a copious precipitate on 
passing tlie mixed gases through bariurii hydrate. 
Whel~,however, all contact of the gases with corks 
and coilnectors was prevented, there was no formation 
of barium carbonate. - (Ames. cheri~.journ., iv. 454.) 
C.  F. 31. [704 

White phosphorus. - A  modification of phos-
phorus, quite clifferelit in its properties from the 
variety hitherto known as white phosphorus, was 
obtained by Re~nseiiand Kaiser i n  the distillation of 
ordinary. sticli phos~hor i~s .The distillation was 
conducted in an  atlnosphere of hydrogen, and the 
distillate collectea in a r ece i~ txpartly filled with 
water and ice. At  the end of the distillation a thin 
white cake was found floating 011 the surface of t,be 
water. I t  dissolved readily in carboriic disulphide, 
melted at the same temneratnre as lhe common form.~ 

and, on melting, mas transformed into the latter: 
I t  withstood the action of sunlight longer than ordi-
nary phosphorus. - (ilnzer. cl~em.journ., iv. 459.) 
C .  F. M. [705 

Specific heat and valence of thorium. -011 
further study of tlie metal thorium, I,. F. Nillson 
finds that it is tetratornic, and that its atoriiic heat 
calculateti from tlie niean of several determinations 
of the specific heat 0.02787 is 6.4. Analogous to sili-
con, it fornis a fusible alloy witli platinum ; and tlie 
colllposition of its clilorplatinate corresponds to those 
of t in and zirconium. - (Bwicictc dcutsch. cl~e11~. 
yesellscl~.,xvi. 153.) c. F. ni. (706 

Formatioil of arseilides by pressure. -When a 

mixture of zinc filings and arsenic in powder was sub-
jected to a pressure of 6,500 atmospheres, W. Spring 
observed tlie formation of an arsenicle (Zn:,As,). 
Corresponding arsenides of leacl (Pb,3As,).cadi~iium 
(Cd,As,), and of copper (Cu3As,), were also pre-
pared. Varying the proportions of copper, Cu,As, 
ancl Cu1,As2 were formed. Tin gave Sn,As,&,and 
silver Ag,As and LYg,jhs,the latter a brittle mass 
of metallic lustre and gray color. - (Berichte deutsch. 
che~n,geselluch., xvi. 324.) c. I<*.31. [707 

Production of apatites and wagnerites con-
taining calcium bromide.-When sodium bromide 
is heated to a temperature just above fusior1;and cal-
cium phosphate is adcled to it, -4.Ditte states tliat well-
developecl hexagonal pyrarnids separate on cooling, 
which have the composition Ca Rr, . 3 (Ca,3(PO,),). 
On heating calcium bromide and calcium phosphate 
together, a compound (CaBr,  . Ca3 (P 04).)corre-
sponding to wagnerit,ecrystalljzes i11 long ileetlles. If 
calcium arseniatc is used, instead of the pliospliate, in 
thc preceding experimeilts, in the first case the com-
pound Ca l%r2. 3 (Ca , (AsO. , ) z )crqstallizcs in hex-
agolial pyramids, and, in tlie second case, Cal%r,. 
C&, (As 0 , )2is formed. Wlien vanadic acid is fused 
witli sodium bromide and calciurn broiiiide, the cliief 
product is a bromo-vanndate, Ca Br, . J ( C a , [ VO,),). 
The corresl,ondiiig wagnerite (CaUr,  . Ca ( V  O,*),) 
results when tlie acid is fnsed witli pure calciu~u 
bromide. Analogous con~pouiidsmay be forriied in 
whicli calcium is replaced by other metallic elements. 
-(Co7nptes1.ew.Zz~s,xcvi, 576.) c. F. ar. [708 

The atomic weight sf lanthanum. -Since tlie 
atomic weight of I ~ ~ i i t h a ~ i u mwas reduced by the re-
sults of Brauner to 133.28 from 13!1.1.5, the value for-
merly obtaiiied by Cleve, the latter sought to verify 
or disprove Urauner's resnlt by a liiore careful prepa-
ration of the rriaterial from which the atoniic weight 
was determined. Froni 1.5 lrilos. of tbe nlixed 
oxides of cerium, thoriu~n,Iantl-ialtum, and didym-
ium, the first two elements were removed by treat-
ing the part,ially decoml~osednitrates wit11water, and 
didyinium by fractional precipitation xvitli ammoni-
urn hydrate. The seventh fraction was converted 
into the sulphate, and sublnitted to fractional crystal-
lizatioil. The last n~otlicr-liquorcontained 10 grms. 
of the sulpliate, which, on analysis, gave 188.69as the 
atomic weight. Since a trace of didyrniurn could 
still be detected by the spectroscope, the fractional 
crystallizatio~lwas continued until analysis showed 
a constant percentage of lanthanum. Tlie mean of 
several deterrriinations gave 138.22 as the atolllie 
weight. Cleve seeks to explain the difference be-
tween his results ancl those of Brauner by the dif-
ferent methods employed to obtain pure material. 
ITe thinks, that, since Uranrier depended upon a frac-
tional crystallization of the oxalates, his product rnay 
have contained a trace of yttrium. -(Uztll. soc. chim., 
xxxix. 151.) C. F. af. [709 

METALLURGY 

Silver-milling a t  Charleston, Arizona. -Ac-
cording to Mr. W. Lawrence Austin, the ore, as the 
mine v a s  developed, gradually clia~iged, arid was 
found to carry wulfenite (~nolybdateof lead). The 
bullio~iresulting from milling this changed ore r411 
down to from 200 to 300 fine. Tlie fineness was agaln 
restored to 870 by stamping much finer, and giving 
up altogetlier the grinding in the pans; departing 
from tlie usual custom of stamping, S5 mesh to tlie 
inch, aud grinding, arid also by the use of lime in 
clelt~iilig the amalgam. Cernssite and galenite did 
not cause tlie same trouble as wulfe~iite.- (E~zg. 
nzin. Jouriz., Jan.  27.) n. 11. 1%. [710 



SCIENCE. [T'oL. I., NO. 12. 

Refractory bricks. -The 
manufac t~~r i r~gpotash salts at  
poldshall, containing 27 to 30 % 

waste liquors from 
St,as.-f1u.t ant1 Leo- 
of cllluride of maa-

nesinrn, are now saved. Tlle evaporated sall ?s 
treated, at  an elevated n.itlit e ~ ~ l p r r a t a l ~ r ,  liigl~ly 
superheated steal11 in an oxidizing flanie: and 11rar1y 
cl~eniically pure n~agriesia ant1 I~ytl~~oclilor~ic acid of 
210 I3acu1nB, are obtained. Tliis niagr~rsi;~is well 
adapted, not only for malting tlle ce>rnent of osychlo- 
ride of ~nagnesia, bnt also for r~~;tlting fire-n~qgr~esia 
briclis, now so mcscll used. - (EILY. jouriz., Feb. ?nil%. 
24.) n. 15. n. 1711 

Proposed modification in copper-smelting. -
Paul Johnsson proposes to lieat the 8.5 to 40 % copper 

ous, and, excepting some dust-like grains of magne- 
tite, are free from inclusions. 

The tern1 ' trolitolite ' is the equivalent of the more 
corrllriorl one 'forellei~stein' ; and the diabase-tuff-con- 
glomerate belongs to that class of roclrs ~vllich the 
preselrt writer iramed in a briefer way, i11.1879, poro-
dite (1. c., v. 280). Our space forbids an  adequate 
itlea of an extended paper filled with details. -(Arch. 
~aatu~..luncZesdurcil/: Biihme~a, 1882, v. 87.1 ax. I<. TV. 
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METEOROLOGY. 
Winds on sea and on land.-Mr. Alexander 

Bnclian ha3 recetrtly discllssed the observations of the 
matte, derived from cupola or other f~lrnace s l t ~ e l t l ~ ~ g ,wind inatle by the Challel~ger during its cruise of 
in a Siemens furnace, and to direct a blast of air upon three years and a half, endinq ~ v i t h  Nay,  1876. 
the sarface of the molten metal, ill order to osi- Observations of the force ant1 direction of the wind 
dize the impnrities, and to bring the nlatte for\vard to were made on 1,206 days, at  least 12 tirncs each day. 
blister copper in one operation of 12 hours. He esti- Of tliese, 650 were on the open sea, and 552 near laud. 
mates tha t  20 tons of matte could be treated in one The seas were the North and South Atlantic, North 

and South Pacific, and the Souther~l Ocean. furnace, with the labor of 10 men, in 24 l~oura ;  while, 
by the old method, S cnlciners, 4 reverberatory fur- 
naces, and 40 men, ~vould be rei1ui1,ecl to (lo t l ~ e  same 
worli. -(Enq. 7ni?%.journ., &larch8. ) R. EI. rr. 1712 

Bessemerizing matte in a reverberatory fur- 
nace.- H, M. Ilowe refers to the article of Paul 
J o l i ~ ~ s s o ~ l(Etzg. min journ., Ma~.ch9) ,  and claims 
that the credit of the process be lo~~gs  to tlie Orford 
nickel and copper company, arid 11ot to Paul J o l ~ r ~ s -
son. -(Enq. ~nin.jozlrn., March 17.) I:. H. R. [713 

GEOLOGY. 
Lithology. 

Lithology of the Eisengebirge. -The rocks of 
the Eisengebirge of Bollemia are divided by Helm- 
hacker into three groups, -cry*taIline scl~istoserocks, 
crystalline massive rocks, ant1 elastic (fragmental) 
rocks. Under the first are described rocks clilsse~l as 
anlpllibole gneiss, gneissoict grat~ulite, porpliyroitl, 
mica schist, and pl~yllite; untler the second group are 
placecl red granite, gray granite, gr~eissoiil granite, 
syenite, granite porphyry, quartz porpl~yry, felsite 
porphyry, diorite, diorite aplial~ite, tliabasc, gabbro, 
uratite diorite, corsite, ant1 troktolite; and of the 
last, a diorite-tub-conglomerate o l~lyis described. 

Untler the llame ' porphyroid,' a term well known in 
the early part of this century and previol~sly, Xelm- 
llaclter places roclis which rese~llble quartz and felsite 
porphyry, but have a schistose structure. They 'pos- 
sess a felsitic grountlmass and crystals armr~pecl in 
more or less pnrallt~l~ layers. I'lryllite is divi~leel into 
staurolite, antlalusite, and ottrelite pllyllite, and 
fruchtschiefer and lytlite. 111 t l ~ e  t l~ i l l  section, the 
first is seen to possess a gro~lnt lma~s  conlpoqed of 
sericite pl:rtes, between wliicli biotite scale.+ and mag- 
netite grains ~vere.lying. Tlle staurolite lies porplly- 
retically enclosetl in this gror~n~lnlass, and shows aggre- 
gate polarization. I n  the secotltl, the grou~~drnass is 
principally composccl of biotite scales and lnagtietite 
or anthracite grairrs. The andalusite ill tlie tlriclrer 
sectiol~s is of a pale rose t int;  i l l  the thinner, color- 
less. The ottrelite schist or pllyllite was forlned by 
the contact metarnorpllosis of blnclc ar,-illito with 
qranite. Tliis formation of ottrelite schist, by tlie 
action of intrusive rocks, aqrees will^ t l ~ e  present 
writer's observations Lalre S ~ ~ p e r i o r  on (WuI1. I I L U S .  
co~r~p.zoiil., vii. 45). The ottrelite or chlorotoid 
plates are s u i ~ ~ ~ o ~ u ~ d e c l  by a very fine, grnnul:rr, scaly 
gro~~nclmass,formed pl.ilicipnlly of a ~nilscovite-lilie 
mirleral, wliicll polarizes briiliantly. Tlie irregrllar 
polygonal ottrelite plates have a pale grayisli-green 
color, aiid are plainly dichroic. l ' l~eyare Iiomogene- 

Rlr. Bucha~l  finds the diurnal range of the wind- 
velocity on the open sea very small, riot varying more 
than 1 mile, on either side of 17.5 nliles per hour, 
during the 24; while near land the range was very 
marlred, being nearly 15 rniles per hour at  2 p . ~ f . ,  and 
only a little over 11 from 9 P.M. to 8A.M. This he 
explains from the fact that the daily range of surface- 
temperature, for example, on the hTorth Atlantic, is 
o ~ ~ l y.7O; and hence over the oceari the atmosphere 
rests on a floor the temperature of wliicli is all but 
corlstant day and night. On approaching the land, 
however, the daily range of the temperature of the 
air over the sea becomes materially augmented, and 
amour~ts to 4.5O; and we know, from all observa- 
tions, that on the land the range is still greater. This 
shows that the phenornena of the daily range of wind- 
velocity is intirnately associated with that of the sur- 
face-temperature. Mr. Buchan writes, " So far as 
concertis auy direct inflnence on the air itself, con- 
sidered apart from the floor or surface on which i t  
rest.s, solar and terrestrial radiation do not exercise 
any illfluenee in causing the diurnal increase of the 
sill(!-velocity with the increase of temperature." On 
nenl,lng land, the wind is everywhere greatly reduced 
in force, the retardation being due chiefly to friction. 
The winds were found lightest over the North Pacific 
(14.5rriiles per I~our ) ,  anil strongest over tlie Southern 
Ocean (23.5 rniles per hour). -(Nature, March 1.) 
H, A. 11. [715 

Rainfall of New South Wales. - A  valuable 
map by 11. C. Russell, for 1881, shows a fall of forty 
to sixty inches at  several points along the coast north 
and south of Sydney, and diminislrillg to tvventy or 
even ten inches on the plaills of the Darling liiver, 
sotrie five linndred niiles i~rland. - rov. SOC.(JouT~.
N. S. IVules,xv.) ~ v .31. n. [716 

Weather-predictions in Australia. -All the 
Austra1i;rn coloilies being now co~~nectecl by telegraph, 
it is proposed to issite daily, a t  Melbourne, a ~veather- 
chart, showil~g atmospheric collditions at  nine A.x.,  
and attempting pretlictio~ls for the following day, 
e.specially when cyclone disturbances show them- 
selves mitliin the vicinity of tlie coast. Most of these 
storms come from the southern Indian Ocean, and 
m o ~ ecasl or north-east, sorr~etimes running ashore, 
so~rietimes passing south of Tasmania. As the ba- 
rornetcJr falls on their approach, warm nol.tll vciiircls 
cotue down with iric~'easing strzrlgtl~ frorli the heated 
interior cotultry. Ilain is gerlcrally Iieaviest with 
tliese ~v i~ ids ,  soinetimes fulls to a consitlcrtrble but 
amount after the storm-centre lias passed, tlre \t-inil 
veering through the ~rortll-west, as a rulc. bnt some- 



times bacliing Lhrough the east when the centre passes 
inland. Australia e e ~ ~ d s  storm-~varnings by cable to 
New Zealand. Nearly every barometric depressioil 
observed in the fornler region reaches the latter, re- 
cluiring two or three days for the i~lternlediate ocean-
passage.--I.(?'I.cLIzs. yo?/, soc. Victoria, xviii.) m.sr. I). 
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PHYSICAL GEOGRAPHY. 

Hawaiian Islands.-- Preparatory to his stndies 
of the Cascade range, Capt. Uutton, of the U. S. 
geological survey, visited the EIa~vaiian Islands last 
year. EIe regards Icilauea formed independently of 
&Iauna Loa, arid describes its 1ar:~-1:~ke. The colos- 
sal e r n ~ t i o n s  of AIa~ula Loa were esoeciallv remark- 
able : <hat of 1855 mould have built vesav;t~s. The 
mountain has no cunder-cones; and when in eruption 
there is no roar of vapors or cloud of stearu, hut a 
hu:e river of fiery lava wells forth like water from a 
radial fissure on the mountain flank, sometimes begin- 
ning as a great fountain several lltuidred feet high, 
then swiftly flowing down toward the sea. The lara 
being very liquid, the rolcano is abnormally flat, and, 
as yet, i t  has no streams o r  ravines upon i t ;  but 
there are many long tunnels in the la%a, which lead 
tlle drainage undergronnd. Mauna Kea has nnmer- 
ous cinder-cones. which form striking features on its 
slopes. Tlle difference between the erosion on its 
windward and leeward sides is very marlred. The 
other islands were also examined. Halealcala, on 
Naui, presents grand scenery in its deep valleys; 
Oahu and Kaui are also deeply eroded, in~plying a 
cessation of their activity earlier than that  of Hawaii, 
but not necessarily an earlier beginning. - (Amer. 
journ. sc. 1883, 219.) w. ar. u. [718 

GEOGRAPHY. 

(A?ctic.) 

Norwegian arctic fishery in 1882.- The fish- 

eries frorn Tromso and Hanlmerfe3t employed 576 

persons, in 67 vessels of 2.6.54 tons total burden, and 

produced, in 18Y2, 148 nalrns, 5,839 seal of all spe- 

cies, 117 beluga, 49 polar-bears, 21 1 reindeer, 332 kilos 

eider-down, 65 hectolitres wllale-blubber, 261,400 had- 

dock, 369 hectolitres of haddoclr-livers, and 2,430 of 

other fi-11-livers, -having a total valne of seine 210-, 

000 kronor, or about $(j0,000. - (Decctsci~.geogr. bl., 

vi. i. 188:3.) 11'. II. D. [719 

Commerce of the White Sea. -111 curious con- 
trast with prevalent notions about the arctic regions, 
are the statihtics of trade between the four ports of 
Norwegian Finmarl< and the Russian ports of the 
White Sea, especi:illy Archangel. I n  1881 four hun- 
dred and seventy vessels, e~nploying over two thou- 
sand men, visited the Finmarlr ports; and in 18H2 a 

still larger ~ i ~ l m b e r ,  goods, chiefly the prod- 
b r i n g i ~ ~ g  

uct of the rich fisheries of the White Sea, to the 

amount of more than $700,000, and receiving cargoes 

for Iiussia of nearly equal value. -(1)ectlsct~. geoyr. 

bl.,  vi. i., 1883.) TV. 11. n: [720 


(Asia.)  

Persia.-Staclr's ' Six months in Persia' ( 2  v., 
New York, Pz~tr~ccii~, narra-IS%) is an e n t e ~ , t a i ~ ~ i l ~ g  
tive of an overlantl journey by one well fitted for it 
from his Bnowledge of the I a ~ ~ g ~ t a g e  of tlre country. 
His clesc~,iptionsseldom h:~ve ;ui e~pecially geogr;tpl~i- 
cal turn, as tnobt of his route lint1 been fully described 
before; but o;lc wooltl like to hear more of the bnrial 
of tlle oltl to11~11 of bsltiz:tr in tlrifli~lg s a ~ ~ t l s  (ii. 4), 
of the depth to ~ ~ h i c h  tlle rivers have cut in the alluvial 

slope at  the foot of the n~onntains,  so as to be out of 
reach for irrigation, and of the ascent of Dema\-en,cl 
(ii, 179). The l a~~dscapecharacteristic Persian IS 
desert plains bortlered by rugged moantains, with 
villages along the lower slopes where they call get a 
snpply of water. The accounts of the people's ilis-
satisfaction under Persi:~n nliscover~~nlent:  of their 
apparent desire for external coni;.ol, and tlleir wonder 
whether it will come from Russia or Enelar~d. of 
mhich they have very il~distinct notions; aEd of the 
polyglot society in the larger towns,-are all of inter- 
est. A chapter is given 011 the outfit necessary for 
travelli~lg ill comfort: and a number of route-maps 
illustrate the several p:~rts of the journey from 
Bushir to Karmin, Isp:~han, Tehran, and the Cas-- - A -

plans- n. 1721x's 

Southern Persia. -Persian exploration seems to 
be attracting much attention in England; and the 
March llunlber of the Royal geographical society's 
proceedings is almost entirely occapieil with the ac- 
counts of recent travellers tlicre, and the discussions 
their narratives excited. Col. Champain points out 
the small a m o n ~ ~ t  of trade carried on with Persia by 
British merchants, and shows that Russian mares are 
superseding British in the Persian nlarlrets. This 
he ascribes to the wretched condition of the roads 
from the southern coast of the country and in Turk- 
ish Arabia, and advocates an attempt to irr~prove 
them, as well as to build a railroad from Baghdad to 
I<hanalrin (100 m. ) ,  and to improve the channel of 
the ICar6n River where obstructed by roclrs at  Ahwaz. 
G. S. Mackenzie, of the house of Gray, Paul, & Co., 
at  1311shir, oil the Persian Gulf, described his expe- 
rience on inland journeys, made some years ago, as 
far as Ispahan ; and, while he  considered it too soon to 
project railroads there, he  thought much could be 
done by improving the rivers and roads. Capt. H. 
L. Wells gives detailed narrative and surveys of sev-
eral routes across the mountainons couitry from 
Bushir, inland to Ispahan, and fro111 Lake Niris, near 
Shiraz on the south-east, as far as the Karitn River, 
300 miles tn tlle north-west. Although far better 
than the deserts of central Persia, the towns are 
generally forlorn and dirty, and the roads are very 
rough. Lake Niris is also quite nnlilre the  flat 
swarnps of the desert regions farther east, as its 
shore-line is very irregnlar, its banlrs are often pre- 
cipitous, and numerous roclry islands rise from its 
blue waters. I t  was found to have a large extension 
to the east from its north-western elid, not previously 
exulored. known as Tasht or Nareis. io~ninn the 
ma'in lalke by a narrow passage. 'f'hi l&lte hzs no 
ontlet, and its waters are bad but drinlrable. Kuiris 
and cuneifornl inscriptions were found at  several 
poir~ts.-m. ar. u. 1722 

Yesso. -This northern Japanese island is de-
scribed by Dr. Brauns of EIalle as even more pictur- 
esque than Dai Nippon. I ts  surface is sharply broken 
by nloul~tairl and valley, and the volcanic peaks and 
leaping s t~eams  give it a most attractive landscape. 
Volcal~o Bay, north of 13akodate, with nunlerons 
cones rising to six thonsartd feet around it, is named 
as one of the most beautiful places in the world. 
The central part of the island contains a bold and 
high range of old crystalline roclis, bordered by the 
heavy nliocrne lignite fo~niation, and the fossiliferous 
plivcene strata. The volcanic rocks helong with 
the latter, and co~lsist of the true eruptive inasses 
(T,ylnan's ' oltl volcanic formntion ' ) and the later 
stl.atified tuffs, which often cover extensive areas. 
No glacial action is recognize11 in the quaternary 
tleposits. Crief notes are arltled on the fauna and 
flora. -( TGrh. erclk. Ileyl., 1553, 43.) IT-. ar. 1). 1723 
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BOTANY. 

Cryptogams, 
Action of light on Algae.-- Berthold has made 

a minute study of the action of light on seaweeds, 
especially Florideae, and gives the results of his ob- 
servations on species growing near Kaples, ancl 01 his 
cultures made a t  tlle zoological station in that  city. 
Under the influence of feeble illumination, the species 
studied tnrned towards the light; but, when stronger 
light was used, they turned from it. I-Ie considers, 
in detail, the effect of light in modifying the growth 
and branching of different species. JIany seaweeds 
are, a t  some seasons of the year, covered n i th  color- 
Iess hairs, whose f ~ ~ n c t i o n  has hitherto been supposed 
to be connected with absorption of nutritive material. 
Berthold denies this supposed office of the hairs, and 
maintains that tllev act as a ~rotec t ion  aoainst too 
bright light, and sgttes that  ekposnre to l a l l t  is fol- 
lolved by an incrpase in the growth of hairs. I-Ie 
also gives an expinnation of the iridescence of certain 
species, .shich is produced by the forniation of small 
plates on the outer part of the cells, as in Chyloela- 
dia, or by globular or irregular bodies in tlle cells, as 
in Chondria ant1 Cystoseira. I-le denies the existence 
of any true fluorescence in sac11 eases, ~vhieh  he con- 
siders to be ~ncrely instances of iridescence, and as-
serts that  the plntes ancl globules act as shields against 
too strong light. I l e  also attributes a similar func- 
tion to t l ~ e  calcareous incrnstation found i11 Chara and 
seaweeds lilie Acetabularia and Corallina. -(Priug-
s1teim'sjnh.rb.) TV. G. B'. [72% 

Fertilization of red seaweeds. -Professor Fr. 
Schnlitz has published some general observations on 
red seanreeds, in which he adranccs the view that 
the thallus in this group of Algae is always of a fila- 
ruentous origin, no matter what the cellular charac- 
ter of the matnre frond may be. and secondary cell- 
divisions never include the axis of the prirrtary cells. 
H e  considers, in detail, the fertilization and tlle for- 
niation of the carpospores, and is of the opinion that 
there is no indirect impulse transferred froill one cell 
to another at a distance, even in genera lilie Dudrcs- 
naya and Polyides, but that there is always a direct 
transfer of cell-contents. The abstract question of 
the nature of the sexuality in Florideae, as compared 
with that of other orders, as Ascomycetcs ancl Col- 
lemaceae, is treated at, length; ancl he unites the 
Bangiaceae with Chioropliyceae, rather than wit11 
Florideae, as has recently been done by Berthold. -
(Bericht .  aknd. ~oiss.Berlin.) ~ v .G. I?. [725 

Pheuogams, 
Influence of sunny and shaded localities on 

the development of foliage-leaves.-Stall1 of 
Jena  has giveir eonsirlcrable attention for several 
years to the effect ~vliich light has in the develo~~-  
metit of t11e assimilative tissues. I t  has bcen held 
by some that the degree of exposure of a leaf unfold- 
ing frorn tlle bud can have no influence upon the 
character of its cells, except so far as ctiolation or 
blanching might produce it. Upon reviewing all the 
evidence ill the light of his recent researches. Stahl 
thinks t.hat in shaded p1acl.s thc leares have ;I less 
well-rnarlced palisade system, n-hercas in full s ~ u l -  
liglil they develop a better palisade system and a less 
well-characterized spongy parenehyr~~a. Tile author 
is conrinced that  these facts in regard to the partial 
adaptation of leaves to their snrroundirigs should be 
borne in mind in the selection of the amount of light 
in our greenhouses. The paper is well illustrated. 
- (Zeitschr. ~~alzir~cissensch. ,  x. s., ix. 1, 3.)xvi.; 
0. 1,. G. 1726 
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The largest flower. -Dr. Thurber gives an  ae-
count of the pollination of Rafnesia, written in an 
interesting may for young readers. The immense 
mottled flowers, with an  expanse of three feet and n 
weight of fifteen pounds each, are dioecious. They 
are fertilized by flesh-flies, attracted by their carrion 
odor. - (Ai iae~. .ccgric., April.) m. T. [727 

Coelenterates, 
Structure and developnlent of nen~atophores. 

-As the result of his study of the nem;atophores of 
iiglaopilenia, Antennularia, and Pln~nnlaria, Rlerej- 
komsky concludes tliat me rtiust ahandoil the old viem 
that a r~ernatopllore is an arnoehoid mass of sarcode, 
since the use of reagents shows that i t  is made up of 
distinct nncleated cells. These cells are derived frorn 
both layers of the body; the endoderrn forrnir~g t.lle 
central axis, and the ectoderm the outer layer. The 
nernatophore is usually dirided into tmo parts, of 
1%-hiclione shows no power of motion, and colltains 
a baltelgr of very large lasso-cellu; while the second 
portion is rery morable, ancl exhibits amoeboid 
changes of form. The active portion is coalposed 
entirely of ectotierm, ~vllile the im~norable portion 
contains all endoderlnal axis. The acti7-e portion pre- 
sents a pecalial. type of llistological structure, siuce 
its cells arc embccltied in nntl su~~ronr~ded  by a stmc- 
tureless layer of co~ltraetile protoplasm, xhich llas in 
itself the power of active change, ancl to the coi~trac- 
tile power of ~vllicll the an~oeiioid nlovements are 
due. This protoplasmic laycl.see~iis to correspond to  
tliat wliich unites together the cells of labyrinthula; 
and so~nethiltg sinlilar is found in sponges. 

3Iercjlrowsliy's investigations of the develop~r~ent 
of ucn~ato~ihores have let1 liinl to believe that  these 
strnctares are neither orga.ns which have been ac-
ciuirecl for a special purpose, nor specialized polymor- 
~ l i i chgdrantlis, but simlliy degenerated hydranths. 

I n  support of this view, he says, that, mhen a colony 
of Plmnalaria halicioides was kept over night willlout, 
n supply of r~rnning water, the tentacles and oral ori- 
fice disappeared, the -whole body became reduced in 
size, and the llydranth thus becamc converted into 
something mhicli bore a w r y  close rcseinblarice to a 
nematophorc. The ectoderm gave rise to long pseu- 
dopodia, ant1 ellanged its forni continually, exhibit- 
ing amoeboid ~ ~ ~ o v c m c n t smhieh were almost exactly 
like those of a true neinatol~hore. - (Avch , ioo l .  ezp. 
! /&) l . ,  lSS2,4.) TV. IC. B. 1728 

Worms, 
Haplobranchus, a new serpulid. -A. G. Bourne 

describes I-iaplobranchus aestuarinns, a new species 
of serpulicl, belonging, apparcnt,ly, to the Sabellidae, 
but differing from all kiiowr~ forms. A description, 
including a fern anatoniical notes, is given. The morrn 
was f o i ~ i ~ d  on both the Irish and Jiiiglish coasts. -
(Qua~t .journ. mici..sc., 1883, 168.) C. s. hr. [729 

The species of branchiobdella on cray-fish. 
-Onstrounloff has fotund a species near ICasan olr 
the gills of iistaeus leptodactylns, but which is nearer 
to 13. parasits than to 13. astaci, aricl for which be  
proposcs the name 6. astaci leptodactyli. -(Zool. 
am.,vi. 76.) c. s. M. [730 

The teeth and synonymy of Dochmius.--
Megnin discusses thc synonymy of the genera Doch- 
mius, Stro~~gglus,  and dnliylostorna. Dujardin sep- 
arated Dochmius as tootllless forms: but Alegnin 
finds teeth in the Dochlnius of the dog; aud, believillg 
that they ~vil l  be fourltl in I.lie other rnembors of the 
gentls, lle niaintains that the name ouglit to be re- 
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placed by Ankylostoma. which has priority for toothed 
forms of Strongylids. The teeth have been previously 
overlooked. - (Bull. soc. zool. France, 1882, 282.) 
C. S. M. 

Insects. 
[73 

Caddis-fly cases. - Miss C. H. Clarke figures 
and describes two interesting new forms of larval 
cases of Hydropsychidae from Massachusetts. One 
of them, that of a Hydropsyche, resembles a tunnel, 

looselv attached to a stone by its lower edges, the 
stone forming the bottom. I t  may be composed en- 
tirely of sand or of vegetable fragments, or of both, 
and is for having at  its mouth a vertical 
framework, with a net stretched across it, as in the 
figure, to catch its prey. The case is built in swiftly 
running water, and the supporting framework of the 
net is occasionally stayed by silken cords stretching 
to suitable points on the stone. 

The other, that of a Plectrocnemia, is a tall cyclin- 
drical chimney, with lateral tubes expanding into 
chambers. The cham- 
bers usually end with a 
s m a l l  aperture, but 

P 
sometimes extend into 
another short piece of 
cylindrical tube with 
an aperture at  its end. 
The upper end of the 
main tube has occa- 
sionally two openings, 
though conlmonly one. 
These tubes are found 
erect in tlie muddy bot- 
toms of brooks,and,but 
for the apical opening, 
look like the twigs one 
may see stranded in 
such places. Miss Clarke was unable to discover in 
which part of tlie case the larva lived ; but the pupa 
was always found in the upright shaft, its place 
usually indicated by an enlargement. - (Proc. Host. 
soc. nut. Itist., xxii. 67.) 1732 

VERTEBRATES. 
Origin of t h e  vertebrate  mesoderm. - Romiti 

discusses His's view. that the mesoderm has a double 
origin, in part from the primitive streak, and in part 
from independent cells, which His calls parablastic, 
and thinks derived from the yolk, and destined to 
form the connective and vascular tissues. Romiti 
admits the double origin, but maintains that tbe in- 
dependent cells are derived from the germinal portion. 
The cells in the periphery of the mesoderm are de- 
rived "from the proliferation of some large cells 
which have emigrated from the segmented germ, and 
lie between the primitive layers." - (Arch. ital. biol., 
ii. 277.) c. s. M. [733 

Formation of serum albumen i n  gastric di- 
gestion.- I t  is generally believed that proteids, when 
digested in the stomach or ,small intestine, are trans- 
formed into peptones, and absorbed in that form; but 
there has always been the objection to this view, that 

peptone cannot be foul~d (or, if found, then only in 
minute quantity) in the blood of the portal vein, 
or in the chyle. Hence, if the proteids eaten were 
turned into peptone, and absorbed in that form, they 
must very quickly be converted into the albumens 
of the blood, lymph, or chyle. Von Ott now claims 
that he has proved that serum albumen is produced 
in the stomach and intestines during digestion. But 
his proof consisis, 10, in assuming that Martius was 
correct when he stated that no proteid but serum 
albumen will cause the heart of a frog, which has 
been brought to a standst.il1 by washing with salt 
solution, to beat again; and, 2O, in showing, that, 
from the contents of the stomach or intestine of a 
digesting animal, a solution can be prepared whicl~ 
will make the heart recommence beating. As nu- 
merous intermediate and by-products are known to 
be formed during the digestion of albumens, and as 
Martius did not experiment with several of these, it 
is clearly necessary that the action of each on the 
heart be studied before me are justified in concluding 
that a heart which is fed by a liquid containing them 
is nourished by serum albnmen, and not by them or 
some one of then]. Von Ott finds that milk is an ex- 
cellent food for the frog's heart, but that it loses this 
power when all proteids are removed from it. - (Du 
Bois' archiu, 1813, 1.) H. N. M. [734 

Excitation of vascular nerve-centres b y  the 
summation of electrical stimuli.-Kronecker 
and Nicolaides have examined the influence of suc- 
cessive stimuli upon the vaso-motor system, in order 
to see if tlie vascular nerve-centres obey the laws 
which have been established in this regard for the 
reflex movements of the limbs. They find a general 
agreement. Single induction shocks applied to vaso- 
motor centres in the medulla or spinal cord have IIO 
influence upon arterial pressure. Moderately strong 
stimuli first begin to act by sumniation when they 
follow at  not greater intervals than half a second. 
Increasing the rate of stimulation increases the effect 
up to a rate of from twenty to thirty per second: in- 
crease of rate beyond this has no effect. Keeping 
the rate qriite slow and constant, but increasing the 
intensity of the stimuli, increases the effect, but 
never so much as quickening the rate. The maxi- 
mum of blood-pressure call be obtained either with 
powerful shocks at  $,--$I" intervals, or moderately 
powerful induction shocks at  &-A" intervals. I t  
takes longer to attain the maximum result with slow, 
powerful stimuli, than with weaker, but more rapid; 
also with slow stimulation the absolute number 
which must be given before the maximum result is 
attained is greater. The conclusion is therefore 
reached, that-the cells of the vascular nerve-centres 
agree essentially with the proper motor cells of the 
spinal cord in having an inherent tendency (in the 
dog) to vibrate at a rate of about twenty times a 
second. - (Du Bois' archiv, 18&3,27.) H. N. M. [735 

Tetanic stimulation of frogs' nerves by a con- 
s tan t  cur ren t  - Von Frey has lately carried on a 
series of investigations as to why a frog's muscle is 
sometimes tetanised -though usually only giving a 
single twitch - when a constant galvanic cnrrent is 
sent through its nerve. He points out some of the 
conditions under which the long-continued contrac- 
tion is observed, and shows that it is a true tetanus, 
and not merely a very prolonged twitch. - (Du Bois' 
archiu, 1883, 43.) H. N. M. [736 

Fish 
Spawning-habits of Ceratodus.-Mr. Haswell 

has stated before the Linnaean society of New South 
Wales, that Mr. Morton, of the museum, had ascer- 
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tained that the so-called ' Ceratodus ' of Qoeens-
land spawns during tlie months of June,  July, and 
August, ill the Burtiett River. A slight excnvation is 
made by the fish in the bed of the river, in water about 
eiglit to ten feet deep; and the male and female guard 
the nest till the eggs are hatched. Hope is helcl out 
that  a supply of fertilized egg3 may be procured next 
season, and the embryology of the type studied. Thus 
a greht gap in our knomledpe of the ancient fish-types 
may be filled up. -(Nalure, 3Iarch 1.5.) r.a. [737 

Development of the pike's skull. -An impor- 
tant memoir on the developlnent of the membrane- 
bones of the pike's skull has been published by Dr. 
Johannes Walther. The observations were chiefly 
made 011the young, representing two st,ages of derel- 
opment, -one 11 and the other 22 mm. long. The 
author recognizes five categories of ossifications; viz., 

ha~itknochen,' including ' cementknochen,' 'bin-
degewebslinochen,' and ' pericl~ondrallrnocheil (ceri- 
trifuzal wachsend) ' ;and 'knorliellrnochen,' including 
' perichondral (centripedal wachsend) ' and ' encllon-
dral.' For his generalizations, me must refer to the 
memoir itself (Jena. zeitsch~., xvi. 59,.pl. 3, 4). I n  
this connection, we may also call attentiolr to a rnono- 
graph on the development of the pilie's shouldcr-
girdle and pectoral-fin, published by Dr. G. Swirski a t  
Dorpat in 1880. -T. a. [738 

Isaak Walton, and the river Lea. -An interest- 
i ~ l gart,icle on the little river Lea, as it is at  present, 
has been published under the above caption by R. G. 
Croft. ,4 list of the fishes, with notes ;ts to their oc- 
currence (whether abmictarit or rarc), will enable the 
W;~ l t , o~~ ian  theto compare the past anti present of 
river irnri~ortalized by the ' father of angling.' I t  
snpplen~entsa paper soine time prcvioiisly published 
by Mr. Liltleboy in the tran~act~ions of the W:rtford 
natural 1list)ory societ,y (ii. 11:3j. -(I'~.atls. Hertj-, xat. 
l~ist.SOC., ii. 9.) [739 

Mammals, 
American sirenians. -The discovery of a new 

fossil sirenian in Sout,h Carolina brings the number 
of kllowrl existing and extinct forins in North Amer- 
ica to eight (Cope. Proc. acnd. nnt. sc. Philccd., 1883, 
52). The Florida manatee is still extant in that 
state, and it is probable that  the South American 
manatee m:ty yet be found in Texas. Two extinct 
forms (Anoplonassa forcil~ata, from Georgia; and 
Hemicaulodon effodiens, from New Jersey) have been 
previously described by Cope. The type of Owen's 
Prorastomus was fro111 the \Vest Illdies. Two other 
extinct species of manatee, founded upon teeth, and 
the new generic form, Dioplotherium Nanigaulti, all 
from South Carolina, complete the number. Frorn 
recent remarks by Xr. W. H. Dall (Biol.soc. Tl'ash.; 
meeting March 30) ,it would appear certain that  Rhy- 
tina has not existed on the coast of the Alaskan 
peninsula since tlie advent of man, and probably 
never. I t  cannot, therefore, be added to the list of 
Anlerican sirenians. -F, w. 1'. [740 

Foetus of a seal. -Camernno, in vol. xxxv. of 
the Memorie of the academy of Turin, describes the 
anatomy of a llearly mature foetus of Otaria jubata 
Porst. I ts  length, with the hind-limbs extended, was 
51 cm.; its structure showed a close affinity with 
other carnivora. The author gives a description of 
the thoracic girdle with measnreinents. I t  is note- 
worthy that  the scapula and the coracoid apophysis 
are relatively more developed than in the adnlt. The 
comparison of the cranium with that of the adult 
sllows that variations occur here sirrlilar to those ob- 
served irl the gorilla, especially in the proportion be- 
,tween the cranium proper and the facial region. The 

brain differs in the usnal manner from that of the 
adnlt, The right ventricle of the heart is shorter 
than the left: in the adult they are about equal. The 
same difference with age exists in lions. The coro- 
nary vein is very large. From the aortic arch arise 
only two vessels. -tlie innominate trunl; and the left 
subclavian,-not three, as in the adult: the young, 
therefore, resembles in this respect the aquatic carniv- 
ora, with which it is probably phylogenetically re-
lated. -(Arch. itnl. Diol., ii. 285.) c. s. N. [741 

Duration of fecnndity in man. -The generaily 
accepted notioil that the period of fecnndity for the 
male does not extent1 beyond the sixtieth year, and 
for the female tlle fortieth year, is shown by &I. 
RIignot to be to a certain degree incorrect. H e  cites 
nuinerons cases which show that the period may ex- 
tend to the seveutieth year in the male, and to the 
fifty-sixth or fifty-eighth in the female. - (Soc. sc. 
n ~ e d .Gannet, xxxvi. 19.) B. TV. T. [742 

The intermedius of the carpus in nlan and 
other mammals. -Leboucq has re-exaniiiied this 
bone by aid of microscopic sections, v i t h  a view of 
deteriniiiing its relations to the other bones of the 
wrist. I t  first shows itself with distinctness in hu- 
man embryos, of which the hand has a length of 
2 mrn., appearing as a cartilaginous nodule inserted 
between the scapl~oid and the first three bone4 of the  
drital row. I n  hands 2.5 rnm. long it appears as a 
polyhedral nodule attached to the scaphoid at  one 
point near the palmar surface, but otherwise free. 
I n  hands 4.5 to 5 nim. long the cartilaginous a& 
tachment is broader, but the intermedius is still 
distinguishable. With the growth of the foetus, the 
boundaries become less and less distinct, and finally 
disappear. Leboucq, therefore, decides that the in- 
termedius does not disappear by atrophy, but by fusion 
mith the scaphoid. H e  does not agree with Roien- 
berg, that the space supposedly left lacant by atropliy 
of the intermedius is filled with tisszl b vcccuol~s, with 
large nuclei ( P j  in its walls, but by simple ligamen- 
tary fasciculi. 

Although having no new facts to contribute, regard- 
ing the chimpanzee and gorilla, in which the inter- 
tnedius disappears in the adult, he believes that it 
combines with the scaphoid as in illan. I n  the dog 
and the cat, the intennedius IS also as in illan, but 
extends less in the dorseiumbar direction. I n  ernbryo 
bats (notably in Vespertilio murinus) the interrnedius 
is distii~ctly visible. Its presence in marsupials needs 
further confirmation. I n  conclusion, Leboucq states 
his belief that  the intermedius is present in the em-
bryos of all pentadactyle mammals. - (h'ull. ncad. 
ac. Belg . ,  (3),  iv. 220.) F. w. T. 6743 

ANTHROPOLOGY. 

Resources of anthropology.-The student of 
any branch of human knowledge is always grateful 
to those who will show hiin the results of other men's 
labors. The surgeon-general's ofice in Washington 
has nndertaken to be the guide of anthropologists 
in this respect. Under the direction of Dr. J. 6. 
Billings and Dr. 1:obert Fletcher, aided by a force of 
acco~nplished assistants, are issued the Index medi- 
cus and the Index-catalogue of the surgeon-gene~ al's 
office. The former is a monthly catalogue of medi- 
cal literature, clas5ified so as to be most serviceable 
to the practitioner, as well as to tlie student of human 
biology. Through a system of exchanges and pur- 
chases, all the creditable inedicai anthropological 
journals of the world are promptly received, and 
their contents iridicated through the Index medicus. 



The  anthropologist mill always find nseful informa- 
tion under the words bibliography, anatomy, physi- 
oloqy of the brain and riervons system, biology, 
abnormalities, anthropology, arid craniology. The 
second-named publ~cation appears in quarto vol-
umes, i n  which erery subject upon which any thing 
coritair~ed in the surgeon-general's library has bee11 
written is catalogued with conscieritions rtlinateness, 
and with reference to the ready convenience of the 
student. Three volumes have already appeared. -
0. IT.%I. 1744 

(Old wopld.) 

Anthropology of Caffraria.-The anthropo-

logical docnnle~lts collected i r ~  Caffraria by If, Dele-
gorgue in the years 1838-44 are made the text of a 
pa!,er by 31. Iiamy. EIe begins w ~ t h  a ~dsuinPof the 
writir~gsupon Caffraria prior to the travels of M. Dele-
gorgue, commencing with the 25th of December, 1497, 
when Vasco da Gama named the country of Fata l  
from the Nativity. To  those maki~ig  a study of the 
tribes so prominent for their bravery in the face of 
British soldiers, this chapter ~vil l  be emir ie~~t ly  nse-
ful. The documents for which we are irlclcbted to 
M. Delegorgue relate especiallv t,o the Amazulus, 
although other rneinbers of tlic B;~rrtu group and tlie 
Bushmen are 11ot overloolied. I n  the third chapter 
of his monograph 11.EIarny brings together what is 
lmown concerning the craniology of t,he CaEr  tribes, 
with a table of nieasurements. -(~Voua.arch. inrts. 
hist. nat. Paris, 1881.) .r. w. P. 1745 

Cores.-Mr. William Elliot Uriffis is tlie author 
of a work upon 'Corea, the hermit nation,' just pub- 
lished by Cllarles Scrib~ier's Sons. The author made 
good use of his opportunities, while connected with 
the imperial university of Tolrio, to collect. all that 
could be ascertained concerning the exclusive penin- 
sula. Nr. Griffis makes it very clear that Japan re- 
ceived its first iinpulses to art and civilization through 
Corea. Arourrd this favored spot have cor~t~ended a 
thousand infl~~encos for the mastery, -&iClongolians, 
Cossacks, Japanese; Eucldhism, Confucianism, an-
cestral xorship, and Cliristianily ; exclusivisin and 
liberalism. From these bloodv conflicts the a e o ~ l e  
have suffered untold rniseries," and have bcen kept 
back in the progressive march of civilization. A 
great of the space iri the volume is devoted to 
tlle sociology of the Coreans, a subject in which 
anthropologists will be especially interested. Tlie 
unsuccessful endeavors t,o effect corrlmercial treaties 
with tlie Coreans are narrated at  length, as wcll as 
those which inet with a more favorable reception ill 
1882. -J. w. I>. [746 

Craniology of the Mongoloids.-- Dr. Frederik 
Carel ten Kate, jun., made the crauiology of the &Ion- 
goloids the subject of an inaugural dissert,atio~i at  
Heidelberg, and L. Schumacher of Berlin has pab- 
lished his researches in a pamphlet of fifty-eight 
pages. Several pages are devoted to a minute bibli- 
ography of the subject, which malies the paper all 
the more valuable. Fifty-three crania are minatcly 
measured and described, as follows : Chinese, 10; 
mixed Chinese, 7 ;  Japanese, 6; Berings people, 
4;  Yulcagir, 1; Tunguses, 5;  Dureats, 5 ;  Calmulis, 
5; Tatars, 4; Ya la t ,  I ;  Baschliirs, 2 ;  Lapps, 4. -
J. m. P. [747 

(New wol.lcl.) 
Peruvian stone-quarrying. -A short paper by 

Boussingaalt contains some inforrr>ation with regard 
to the ancient worliing of stone in Peru, which is of 
general interest. An old quarry exists in the envi- 
rons of Quito. In the trac! yte and a i~ io r~g  the refusc, 
was found a chisel which Lad evidently been used in 
quarrying. I t s  surface was scratclled and worn, its 

edge indented, and its head hruised by the hlows of 
the hammer. I t s  specific gravity was 8.89, or a little 
more than that of melted copper. A chemical ai~aly- 
sis made by Dninour showed that i t  was composed of 
9.5 % of copper, 4~i:$ of tin, .2 7,of lead, .3 % of iron, 
a r ~ dtraces of silver. 

This bronze was not sensibly harder than cornmon 
copper; and Boussingault suggests that  it was owing 
to the roclc possessing less hardncss t l~rongh its 
' q ~ ~ a r r y  that i t  could be worked by such in- ~ ~ ~ a t e l ' , '  
struments. By tlie same cause he  endeavors to  
explaiu the preparation of the granite mo~lurner~ts  
observed i r ~  Peru by La Oondami~le, adding thereto 
the sltill a1ir1 dexterity which the luclian race pos-
sessed in the use of their bronze tools. Boussin-
gault's concl~~sions probably be questioned by will 
marly until the strongest proof is given of their cor- 
rectness. 

H e  calls attention to the fact,, that a chisel found 
in a silver-mine near Ciizco, and carried to Europc 
by H ~ ~ m b o l d t ,  gave, by Vauqueliu's analysis, 91  % of 
copper and G % of tin. - (Co~nptesre~zdus, xcvi. 615.) 
h ~ .E. 'IV. [748 

Chili.-The Tiines printing-house of Philadelphia 
has published a parnplrlet of forty-eight pages up011 
Chili. Some illformation is conveyed concerning the 
forty thousand I l ~ t i i n ~ ~ s  Fromwithill licr borders. 
the alliance of the Spaniards wit,li the Ara,ucanians, 
known under thirty or forty tribal names, from the 
Chailgos of Btac;~ma to the Cuicos of Osorno, have 
come two million ICI~OTV~I asinl~abitat~ts,  severally 
7~uasos(horsemen) and rolos (mgpicliers). There are 
about forty thousand indigenes remote from civiliza- 
tion. The Araucaniat~s proper are divided into three 
tribes, -Pehne~iches, in the pine-groves (l~ellnen) of 
the Andos; Llariistas, in the plains (llanos) ; and tlie 
Costinos, in the cordilleras of the coast. A brief 
history of the four~ding of Chili is given, coinmen- 
cing with tlie famous quarrel betwecr~ Do11 Diego de 
Almagro arid Don Frar~cisco Pizarro. -J. w. P. 1749 

Errors in Waldeck's drawings. -Professor Cy- 
rus Thomas, who has studied tlie Palenqu6 tablet of 
the cross with coiisitlerable care, expresses the opinion, 
that  the drawing of the illscription on tlie left slab as 
given in the plates of Waldrck's 'Palenque' et  autres 
ruines,' edited by Brasseur de Boarbu~rrg, is almost, 
wholly copied from Catherwood's drawirlg as pub-
lislied in Stephens's Central Ari~erica. 

E e  bases this opiniorl upoil the denionst,rable fact, 
t,hat a number of errors \vIiich can be pointed out in 
Catherwood's drawing are all faithfirlly copied in the 
Waldeck plate. 

This apl)lies only to the six c o l u l ~ n s  of t l ~ e  left in- 
scription, and not to the rest of the plate, xvllich he 
thinlta is more correctly rendered by Waldecli, except 
as to tlle human figure$, than isCatl&rmood's drawing. 

I s  tllis opinion correct 'r If so, is the original of 
Waldeck's drawi~lg yet in existence? These aro 
questions TYC sl~oultlbe d a d  to have tile F rcnc l~  arch-
eologist answer. ~ r o f . ? ~ l i o m a sis now preparing a 
paper for t l ~ c  Bureau of ethriologg in  which he will 
give more fully his reasons for this opinion. -J. w. P.  

[750 
Indian music. -In every collection of American 

antiquities will be fou~ld  gourd rattles, strinas of 
shells, bones, hoofs, and seed-pods, drums, wlzstles 
of clay, wood, and bone, and frequently a stringetl 
instrumei~t,  or a pan-pipe. Tllese, "for the most 
part, are capable of notbing bat i~icxplicable durnb 
sllo~vs aiid noise." Mr. E. A. Barber, hoa~ever, has 
given the subject some attelllion, and llas discovered 
instronlents capable of a rude scale, from which the 
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fourth and the seventh are excluded, to which the 
name pentatonic has been given. The ancient Peru­
vians had music very difficult to learn, which ex­
pressed, with great compass and pathos, the agreeable 
and disagreeable emotions of their daily lives. Mr. 
Barber repeats an account, given by Don Fred. Blume, 
of the wails of a Peruvian woman on hearing the 
news of the death of a brother. " T h e announce­
ment came^ it seems, unexpectedly, and the explosion 
was that of a volcano of grief,—terrible jets from 
time to time; then a quiet interval; and then, again, 
a great outburst; and so on. . . . Thus I came to 
understand how their 'operas ' originated, and how 
natural a mode of expression they are.'7 — (Amer. 
nat, March.) j . w. P . [751 

A z t e c music.—While arranging the Poinsett and 
Keating collections of antiquities in the museum of 
the academy, Mr. H. S. Cresson noticed some Aztec 
flageolets and whistles, or pitch-pipes of terra-cotta, 
an investigation of which had yielded some facts 
which might be of importance to the ethnologist. 
Most authorities upon the subject have arrived at 
the conclusion that the musical knowledge of bar­
barian tribes is confined to the limits of the so-called 
pentatonic scale, in which the fourth and seventh 
tones of the scale, as known to us, are wanting. 
Upon trying the four-holed Aztec flageolets in ques­
tion, he had found, that, by closing the bell with the 
little finger, they could be lowered a full tone, and, 
from the tonic note thus obtained, the octave could 
be produced, including the fourth and seventh notes 
as known to us. Five of the flageolets in question 
were exhibited, — two in the key of C natural, one in 
the key of B natural, and the other two in F sharp 
and B flat respectively. The last-named instrument 
was chosen to produce the fourth and seventh tones, 
upon which an expert performer on the Boehm flute 
ran the diatonic and chromatic scales with but little 
difficulty. The pitch-pipes, or whistles, were next ex­
hibited; and the same performer demonstrated that 
a full octave could be produced thereon, together 

PUBLIC AND PRIVATE INSTITUTIONS. 
Peabody museum o'f American archaeology, Cambridge, Mass. 
Altar-mounds in Anderson township, Ohio. — Sev­

eral of the mounds explored the past summer by 
Dr. Metz and the curator contained ' altars,' or 
basins, of burnt clay, on two of which there were 
literally thousands of objects of interest. Two of 
these altars, each about four feet square, were cut 
out, and brought to the museum. Among the objects 
from the altars are numerous ornaments and carv­
ings unlike any thing heretofore found. 

One altar contained about two bushels of orna­
ments made of stone, copper, mica, shells, the canine 
teeth of bears and other animals, and thousands of 
pearls. Nearly all of these objects are perforated in 
various ways for suspension. Several of the copper 
ornaments are covered with native silver, which had 
been hammered out into thin sheets, and folded over 
the copper. Among these are several of the spool-
shaped objects (which I now regard as ear-orna­
ments), a bracelet, and a bead. One small copper 
pendant seems to have been covered with a thin sheet 
of gold. This is the first time that native gold has 
been found in the mounds, and the small amount 
found here.shows that,its use was exceptional. The 

with the ninth, eleventh, and twelfth notes, the tenth 
being missing. The whistle producing this tenth note 
must have existed, as it is preposterous to suppose 
that a people capable of manufacturing the instru­
ments in our possession (several of which are dupli­
cated in the collection), which may be played in tr ioor 
quartette, were not more thoroughly acquainted with 
the principles of music than to content themselves 
with the narrow*limits of the pentatonic scale. This 
is proven by their ability to manufacture instruments 
capable of producing, not only the fourth and seventh 
tones of the diatonic scale, but also the entire chro­
matic scale. — (Acad. nat. sc. Philad.; meeting April 
3.) [752 

EARLY INSTITUTIONS. 
New-England towns . — The student of early in­

stitutions in America will be interested in the recent 
' History of Great Barrington' (Berks County, Mass.), 
by Charles J. Taylor. The upper township was distrib­
uted in forty proprietary rights. James Bowdoin had 
seven and a half; other persons had six, five, four? 
two and a half, or one apiece. These rights were 
fixed by the settling committee at four hundred acres 
each. Allotments were made accordingly. We 
are struck by the resemblance between these pro­
prietary rights with equivalents, and the mansi, cum 
campis, pratis* pascuis silvis, in the German colonies 
of the early and middle ages. The free colonies,. 
like most of our New-England towns, were associa­
tions of proprietors, with defined rights in the land; 
in recognition of which, each man received certain 
home-lots and arable lots, together with meadow, pas­
ture, and forest lands; the latter being, very often, 
held in common. Mr. Taylor confines himself strictly 
to the history of his own town; but this history em­
braces many interesting facts, and is suggestive in 
many ways. The words of Burke, ' People will not 
look forward to posterity who never look backward 
to their ancestors,' are printed upon the titlepage. — 
D. w. B. [753 

ornaments cut out of mica are very interesting, and 
embrace many forms. Among them are a grotesque 
human profile, and the heads of animals, whose fea­
tures are emphasized by a red color. Many of the cop­
per ornaments are large and of peculiar shape. There 
are about thirty of the singular spool-shaped earrings 
made of copper. Three large sheets of mica were also 
found; and several finely chipped points of obsidian, 
chalcedony, and chert, were in the mass of materials. 
Several pendants, cut from a micaceous schist, are 
of a unique style of work. Three masses of native 
copper were found on the altar. 

But by far the most important things found on this 
altar were the several masses of meteoric iron and 
the ornaments made from this metal. One of these 
is half of a spool-shaped object, or ear-ornament, like 
those made of copper, with which it was associated. 
Another of these ear-ornaments is covered with a thin 
plating of the iron, in the same manner as others 
were covered with silver. There is also a folded and 
corrugated band of iron of the same shape, and nearly 
the same size, as the band of copper found in a mound 
in Tennessee, and figured in the last report of the 
museum (fig. 16). Three of the masses of iron have 
been more or less hammered into bars, as if for the 
purpose of making some ornament or implement, and 
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