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omy. We only wish the publisher had done 
as well as the authors. The illustrations are 
numerous, and probably sufficient to fulfil the 
end of helpiilg the studei~t ill his moi,lc ; but, 
froin an artistic point of view, they are, with 
rare exceptions, simply atrocious. 

MINOR B001< NOTICES. 

Guesses at purpose i n  nature, wifh especial reference 
to plants. By TV. POWELLJAMES, Lon-A1.A. 
don, 1883. 102 p. 12O. 
THIS is a little booli of ten chapters, which 

has just reached us, and which me would notice 
with a vord or two in aclclition to an anuounce- 
ment of its title. The author, we fancy, is a 
clergyinan and merelj an amateur naturalist. 
However that ]nay he, his guesses are sllrewd, 
and the !Tray of potting them is takiiig. Con-
sidering the great nurnber and variety of the 
facts he has collected, -tlie greater part from 
books, -he has fallen into few mistakes ; so 
that the volume has more scientific value than 
is usual in such treatises. 

An outline o f  qunlitatiue analysis for  beginners. By 
JOEIN T. STODDARD,PH.D , professor of chem-
istry in Sinith college. Northarnpton, Gazette 
printing conyany ,  1883. 4+54 p. l G O .  
The general plan of this work will doubtless 

be recognized as one which gives the best re-
sults in teaching qualitative analysis. To  a 
certain extent it is faulty in detail, both as 
regarcls conl-enience of arrangement and tile 
selection of methocls. Although this criticisin 
applies more especially to the course of basic 
analysis, if advantage were taken of differences 
in solubility of ccrtaiil barium, calcium, and 
silver salts of the acids, it mould save the 
student much time and labor in general analy- 
sis. An appended list of the names ant3 sym- 
bols of t l ~ e  Inore comiuon reagents will be 
foniid useful. 

A short course on quantitative analysis. B y  JOHN 
HOWARD APPLETOK, A.hI , Brown university. 
Philadelphia, Cowperthzoail Y. Co., 1881. 185 p., 
cuts. 120. 
The course of analjrsis presented in this 

work consists, with few exceptions, of a judi- 
cious selectioil of methods and deterrni~~ations. 
The descriptions of processes and apparatus 
mill undoubtedly be of much service ill the 
laboratoi.y, although considerable descriptive 
chemistry is introduced with which the student 
is supposed to be familiar before undertaking 
quantitative analysis. An exception will proba- 
bly be talien to the completeness of the notes 
and exl)lanations, which leave little oppo~tunity 
for thought or study on the part of the student. 

SVEEhFLY SUfWMARY OF TISE PR 0GRESS OF SCIENCE. 

MATHEMATICS. 
A l ignmen t  c u r v e s  o n  t h e  ell ipsoid.  -Mr. C. 13. 

ICutn~nelldescribes several curves that represent the 
straight line, all of which, on the sphere, reduce to 
the great circle. Tlle nertical section is traced by the 
surveyor at  olie end, wlio fixes points in range with 
the other end. Tlieproiirlhode (7rp6, bpBdc, bd6s) results, 
if the alignlnent a t  each point is deterrriined at a 
point previously fixed, tlle distance b e t w e n  the two 
being infinitesimal. I t  is followed in cliaining, or 
more roughly by the pedestrian in moving toward an  
object. 111 these two curves no bacli-si,glit is taken: 
they are differently related to tlie two ends, arrd do 
not return upon themselves. The diorthode (612) is 
the locus of all points a t  wliicli the vertical plane 
through one terlninal point also includes the other. 
I t  is used in lsying out primary base-lines, the points 
of which are determined by malting fore-sights and 
back-sights differ always by lSOO. This curve has 
beeti co~~founcletl wit11 the preceding by Dr. Brerniker 
(StudLen uber hohere geoclasie, 1869) and others; but 
the proijrthode is everywhere tangent to the vertical 
plane passing through one terniinal point, while the 
diorthode, except a t  the ends, is not. The curve of 
shortest distance between two points, often called 
the ' geodetic line,' would more properly be called the 
bracl~isthode ( / ~ ~ A x - x ~ u ~ o s ) .These nalnes were sug-
gested by Mr. W. R. Galt of Norfollr, Va. 

Mr. Kummell shows the diortliode to be the inter- 

section of the ellipsoid with a hyperboloid of oue 
sheet. 111 the case of an  ellipsoid of revolution, this 
is the parabolic hyperboloid. Takirig the three prin- 
cipal axes, a, h, c, as axes of x,v,and z, he represents 
the points wliere the chord connecting the two ter- 
mini of the proposed alignment pierces the planes 
xu,xz, ?I%, by (r,, I I Z ,  O), (XU,0, ti,)?and (0, VZ, z.4,
respectively, and i~itroduces quantities, -

a2 a2
abz = 1-- ac2 = 1--6 2  1 c L ' 

and so, by cyclic permutation of letters, P,2 and p;A, 
ya2 and y h L ;  where the ratio of each of liis first set of 
auxiliary quantities to one of his last gives one of the 
co-ordinates of position of those generatrices of the 
hyperboloid wliich are perpendicular to the co-ordi- 
nate planes. The equation of the hyperboloid is, -

and it passes though the centre of the ellipsoid. 
The diortllode cannot be traced practically, be-

cause of the curvatlire of the earth. Mr. Kummell 
has investigated the locus of all points through wliich 
one tangent line meets the normals drawn a t  the two 
extremities, and finds its intersecting surface to be of 
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the fourth degree. - (Pi~i l .  soc. Wash., math. sect.; tlie object-glass equal to its principal focal length, 
meetilly April 26.) [811 d~fferingin these respects from the tables iqsued by 

PHYSICS. the engineer departulent, U.S.A. - (Eng. club Phil-
ad.; meeting April 7.) [814

Eleotricitv. 
Testing insulation of electric-light wires. -

Mr. C. J. H. Tvoodbury described a compact piece of 
apparatus, consisting of a magneto-electric machine 
and a pair of electric bells. The machine will pro- 
duce a current strong enough to ring the bells through 
a resistance of seven thousand ohms. By connecting 
one pole with the electric-light system, and the other 
with tlie ground, the insulation of the system may 
be showll to be more or less than about seven thon-
sand ohms, accord~ng as the bells ring or not. The 
method has been found useful in the inspections now 
made in the interest of fire-insurance companies. -
(Fmizkl, inst., meeting April 19.) [a12 

Electrical transmission of power.-Dr. C. W. 
Siemens, in the coutse of an address at  the  Institu- 
tion of civil engineers on March 15, after describing 
the well-lrnown experimental electrical railways of 
the Berlin and Paris exhibitions, stated that an  elec- 
trical railway six miles in length had just been com-
pleted in the north of Ireland. I n  this instance the 
two rails, three feet apart, were not insulated from the 
ground, but were joined electrically by rneans of 
copper staples, and formed the return circnit, the 
current being conveyed to the car through a T iron, 
placed upon short standards, and insulated by means 
of irisulite caps. For the present the power was pro- 
duced by a steam-engine a t  Portrush, giving motion 
to a shunt-wound dynamo of 15,000 Watts, or 20-horse 
power. The working-speed of this line was restricted 
by the board of tracle to ten miles an hour, which was 
readily obtained, although the gradients of the line 
were decidedly unfavorable, including an incline of 
two miles in length at  a gradierit of 1in 3s. I t  was 
intended to extend tlie line sixmiles farther, in order 
to join another railway system. The electric system 
of propulsion was, in the' lecturer's opinion, suffi-
ciently advanced to asaure practical succeys under 
suitable circumstances; sncli as for suburban tram- 
ways, elevated lines, and, above all, lines through tun- 
nels. The lecturer, liowever, did not advocate its 
prospective application in competition with the loco- 
motive engine for main lines of railway. - (Nature, 
31arch 29.) E. 11. 11. [813 

ENGINEERING. 

Stadia reductions. -Mr. Arthur Winslow pre- 
sented, and described the derivation of, tables for 
stadia reductions, which furnish expressions for hori- 
zontal distances and d~fferences of elevation, cor-
responding to 100-foot stadia readi~rgs for 2" up to 
30°, on the supposition that tlie rod be held verti- 
cally, and the stadia wires be equidistant from the 
centre wire. They are not mere reductions of in- 
clined distances to t h e ~ r  horizontal and vertical com-
ponents, but ernbody certain corrections necessary 
from the facts, lo,that wit11 horizontal sights the 
length cut off by the stadia wires on the rod is not 
directly proportional to its distance fro111 the centre 
of the  instrument, but from a point at  a distance in 
front of the object-glass equal to its principal focal 
length; and, 2 O ,  that with inclined sights a correc- 
tion has to be made for the obl~que view of the rod. 
Both the distances arid elevations in these tables are 
given in feet. They are adapted to use with a tele- 
scope whose object-glass has any focal length, and 
with a rod which is so graduated that the spaces cut 
off 011 i t  by the stadia wires are directly proportional 
to  its distance from a point ah a distance in front of 

CHEMISTRY. 

(Ot'gn7~ic.) 

Constitution of atropine.-A. Ladenburg proved 
that  tropine is a tertiary base, since it would not 
unite with rnore than one molecule of ethyl iodide, 
and it was not affected by nitrous acid. By tlie action 
of chlorl~ydropasic acid upon it, a tropasate of tropine 
was formed; and, when trentetl with dilute hydro- 
chloric acid, the latter substance mas co~iverted into 
atropine, which separated in beautiful crystals on 
evaporating the solution. 

Thi? product proved to be identical, in its chemical 
as well as in its physiological characters, witli natural 
atropine prepared from belladonna. A series of de- 
rivatives, called by the author tropei~zes, results from 
the action of various organic acids with hydrochloric 
acid upon tropine. To  establish the constitution of 
tropasic acid, i t  was prepared by the action of potassic 
cyanide in alcoholic solution upoil chluracetophenon, 
and treating the product with b a r ~ c  hydrate. The 
resulting atrolactinic (or tropasic) acid mas also made 
from hydropasic, and it was converted into atropasic 
acid. Since, furthermore, atropasic was converted 
into tropasic acid, the forniula of the latter must be 

C,H,C H%%::. When distilled with soda-lime, 
tropirie is decomposed, giving methylamine and tro- 
pilidiile (C,H,) ;  and, when treated with fuming hy- 
drochloric acid, a volatile base, tropidine (C,H,,N), 
is formed. By the action of hydriodic acid and red 
phosphorus, liydrotropine iodide (C,I I , ,N I) results. 
Tropine is thus sliomn to contain an hydroxyl group; 
and the above-mentioned syritliesis of atropine, and 
the formation of the tropeineu, are explained:- 

C,H,,NOEI C8H,,NO(C,IT,0,) C,H YO(C,F170d)
Tropine. Atropine. ~&n;ntro~inc. 

The tropeines are therefore ethers of tropine, which 
is a nitrogen-containing alcohol, When heated with 
bromine, tropidine is decorrrposed, with tlie formation 
of etliylen bronlide arid dibrompyridine (C,EI,Br,N). 
Tile author is at present engaged upon the sylitl~esis 
of tropine from pgridine. -(Ann,cl~em., ccsvii. 74. ).. 
C. F. x. 	 1815 

Protocattallllic acid and anhydrides of the 

aromatic oxy-acids. -Hugo Scliiff states, that, 

when protocatechuic acid in aqueous solution is boiled 

with arsenic acid, a substance is formed, with the 

formula of diprotocatechuic, or protocattannic acid 

(2 C,H,04-K-I ,0=Cl ,Hlo0, ) .  The solution pos-

sesses the general reactions characteristic of tanriin; 

and miiieral acids reprecipitat,e protocatechuic acid. 

When protocatechuic acid In etlierial solutio~i is acted 

upon by phosphorous oxychloride, tetraprotocatechuic 

acid is fornred (4 C,IloO,- 3 H 2 0= C,,H, ,O, , ) .  

The solntion fluoresces, and its reactions i n  general 

are characteristic of tannin. If an intimate niixture 

of protocatechuic acid and dry arsenic acid is heated 

to 160°, a catelagic acid corresponding to elagic is pro- 

duced (2 C,H,O,-(H,O+I-I,)=C, ,H, ,,(I,).-(G'az. 

chim. ital., 1883, 90; Berichte deulsch. chin.  gesellsch., 

xv. 2588.) 	 c. F.M. [816 

Action of cyanogen chloride 011 pyrrol-potas-
sium.-By the action of dry gaseous cyanogen chlo- 
ride on pyrrol-potassium, Ciamician and Derrnstedt 
find that the cyanogen molecule is introduced, forming 
cyanpyrrol or tetrolcyana~nide. This subs t a~~ce  poly-

merizes at  the point of fusion, with the formation, 

probably, of tetrolcyanura~nide or tetrolmelamine, 
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3(CsH,N,): The latter substance is not a,tta,ckecl by 
hydrochlor~c or nitric acid, nor by aqueous potassic 
hydrate. Sulphuric acid produces a brown color, 
which changes to black when the substance dissolves. 
Boiling alcoholic potassic hydrate gives pyrrol and an 
acid, probably cyanuric. Tetrolcyanuramide is analo- 
gous In structure to diphenylcyanamide, -

C S  - N = C4H4 C S - N - (CO~!:)~
Tetrolcganamidc. I,iplrcnglcyana~mde. 

-(GUZ.chiiiz. ital., xxii. 102.) c.F. M. [817 

METALLURGY. 

Delta metal.- An alloy has been perfected by 
Mr. Alexander Dick of London, which is composed 
of copper. zinc, and iron. If ordinary wrought-iron 
is introduced into molten zinc, i t  will be taken up by 
the zinc to about five per cent of the quantity of zinc. 
This ~xoduct  is then added to copper, or to copper 
and zhc ,  in the desired proportion< The resuiting 
alloy is said to be as mnch superior to brass as phos- 
phor-bronze is to gun-metal. I t  has great strength 
and toughiless. When cast in sand, its tensile strength 
is 21 to 2 2  tons per square inch. When drawn into 
wire of 22 \V. G., its tensile strength is 62 tons to the 
square inch. - ([I-on, Feb. 23.) R. 11. R. [818 

Metallurgy of the Incas. -At  the meeting of 
tlie French academy on Peb. 6, 11. Boussingault ex- 
hibited a bronze chisel harder than copper, but not 
so hard as iron, wliich Jvas coinposed of 95 per cent 
copper, 4.5 per cent of tin, wit11 traces of lead and 
silver. This tool is of a peiiod previon7 to the cou- 
quest of the Incas by Spain. -(Iron, March 16.) 
R,H. R. [819 

Soaking-pits -At the rrieetinq of the Society of 
engineers, Feb. 3, JIr. Church, in his inaugural ad- 
dress, referred to the device of Jlr. John Gjers, which 
consists in placing ingots of steel directly in so-called 
soaking-pits. 'rlie ingot being thus sunounded by 
hot walls, the surface-heat is increased, and i t  is 
rolled by its own initial heat. This not only saves 
fuel, but :~\oicls all danger of bnrning in re11eating.- 
(Iron. Peb. 9.1 R. H. R. r820, , 

Equalizers. -The Pittsburg steel - casting com-
pany places the ingots in square-shaped pits of fire- 
brick, six feet deep, three feet six inches squarc a t  
the top, three feet a t  tlie bottom. On each side of 
the row of holes is a pair of Siemens regenerators 
for gas aud air. 'I'lie holes are heated to 1,000° F., 
and are filled ~vith gas as a non-oxidizing atnlosphere; 
and four ingots, weigl~ing about a ton, are placed in 
each pit. Tlle ingots being dark red or medium red 
outside and fluid inside, i t  is but a few minutes before 
they are ecjualized to a soft yellow, and are t,hen in 
the best condition to roll to small billets, or to flanged 
rails. -(Iron, Jfarcli 2.)  11. 11. a. 1821 

AGRICULTURE. 

Materials for maliuriilg moors. -A paper by 
Fleischer describes the utilization of the sewage and 
garbage of the cities of Gronirlgen and part of 
Rrernen, for the reclamation and manuring of the 
surrounding moors. The materials are made into a 
compost, said to be con~para t i~elyinoffensive, and 
shown by analysis to have considerable value as 
manure, and sold, to be transported by water to the 
nlace of use. The naner is saeciallv interesting in its 
tearings on the q;eitio~i of the Gtilization gf city 
sewage. - (Ln~?cZw.jaltrb., xii. 203.) H. P. a. [822 

Sewage iliigation. -Gersen diwusses at  con-
siderable length the various systems of sewage irriga- 
tion, and the reasons of their failures, and proposes 
a nrw method, in whicli the sewage is distributed 

0: of the surface, is required, and all open ditches 

over the stuface to be irrigated in underground iron 
pipes under pressure, from which it is distributed by 
ineans of portable pipes. The ground may be flowed, 
or the sewage nlay be sprinkled upon it in regulated 
quantities. No levelling, and but little preparation 

settling-basins are avoided. - (Lnndw. jnhrb., xu. 
227.) H. P. A. [823 

Determination of available phosphoric acid. 
-Ollech and Tollens have continued the experiments 
by Grupe and Tollens on the use of citric acid as a 
reagent for the determination of available phosphoric 
acid. They recolnmend the use of a It-per-cent 
solution of citric acid, 5 grams of phosphate, and 
500 cc. water, and show that the phosphoric acid in 
tlie resulting solution can be precipitated directly 
with lnolybdic solution. - (Journ. landw., xxx. ,519.) 
H. 	P, A. 1824 

' Reversioil ' of superphosphates.-According 
to Post, the process of reversion takes place as fol- 
lo~vs: the free phosphoric acid acts first on un-
dissolved tricalcic phosphate, forming monocalcic 
phosphate, and on iron and alumina, forming phos- 
phates sol~tble in an~mouiunl citrate. Later a double 
phosphate of iron and calcium or alnminuin and 
calcium is formed, which is insoluble in ammo-
nium-citrafe solution. - (Jozcr-n. lnndw., xxx. 673.) 
H. 	P. A. [825

GEOLOGY. 

Cape Hatteras. -Professor W. C. Iierr's studies 
in North C:arolii~a have let1 to some interesting conclu- 
sions in regard to the geologic history of Cape Hat- 
teras. The modern cape is a tract of low land which 
is, on one Iiand, loping altitude bysubsiiler~ce, and, on 
the other, gaining it by accretion. The accretion is 
three-fold : first, sediment from local r i ~ e r s  ; second, 
vegetable accmnulation in a system of peat-forming 
swamps which occupy the divides bet reen the 
streams; third, shore-drift, brongllt by the mayes and 
currents of the Atlantic from the north and south. 
The shore-drift is derived from the sediment of the 
Susnuehanna and other rivers. and is deuosited in a 
coniir~uous banlr of sand, constituting the sea-front 
of tlie cape. The wind throws i t  up  in dunes, which 
slowly trarel landward, and eventually help to fill the 
lagooil, or sound, caused by the sahsidel~ce. 

The history of tlie coast has not always been char- 
acterized by snbsidence; for a t  various levels there 
arc lines of shore-dunes arid other coast features, 
which could ha\-e attained their present position only 
by an elevatory movement. One of the best preserved 
coast-lines has an altitude of less than 20 feet, and 
another, referred to the glacial epclcli, lies at  600 feet. 

When the ocean stood : ~ t  the 20-foot le.r~el, the  
angle of the continental coast was at Cape Looliout, 
and before that i t  was a t  Cape Fear;  but, though 
these great changes in the outline of the coast have 
occnrred in very recent geologic times, the cape itself, 
considered as a salient of the continental margin, is 
not a n ~ o d e r ~ ~  I t  is at  least as old as phenomenon. 
the cretaceous; anil since it is an  accretiollary growth, 
dependent now on a certain couibination of prevail- 
ing winds and currents, it affords presumptive evi- 
dence that a similar combination has characterized 
this part of the Atlantic for several geologic periods. 
-(Phil.soc. TTash., meeting April 7.) [a26 

Lithology, 

The Lizard schists and serpentines. -Consid-
erable ifrtdy has been given to the Lizard district of 
Cornwall, (luring recent ycars. by Prof. T. G. Bon-
ney, who seems now to be tlie best English petrogra- 



pher. I n  the present paper he  divides the schistnse 
roclis illto micaceous, hornblendic, a ~ i d  granulitic; 
and the microscopic characters of each group are 
given in detail. IIe endeavors to show the relation 
of the  schistose roclrs to the adjacent argillites, wit11 
which they have been supposed to be continuous. 
I n  the argillite he found a few fragments of the horn- 
blendic rocli, together wit11 some felspathic fragments, 
which, he  says, came from a metan~orphic series. 
At  another locality he found a fault ( 2 )  between the 
hornblendic rock and the argillite, a t  which the latter 
had been greatly brolren. Ife statgs tliat tlre liorn- 
blendic rock here resembles a greenstone, but thinks 
he  found in it signs of foliation a r~d  bedding. From 
this evidencc he  draws the conclusions that  the argil- 
lites are younger t l ia~i  the metamorphic roclis 'by an  
enormous interval of time,' and that ,  while tlie former 
are  devonian or older, the  latter are azoic (archean). 

Without objecting at  all to his conclusions, one 
may point out the reijuirements to prove them, ~vliich 
he  has failed to give. H e  has not l~roved the schis- 
tose series to be sedimentary, but admits that part 
may be eruptive, and tliat some of the series, at  
least, mag be formed froru volcanic ash. Until the 
series is proved to  be sediment;try, the finding of sup- 
posed fragments of it in the argillites is no proof of 
difference in age; for eruptive materials are always 
apt to be embedded in the roclrs forming at  the local- 
ity a t  tlie tirne of the eruption. Bonney has further 
taben foliation as bedding, with which i t  may or may 
not correspond, and asstunes that  a metanlorphic is 
synonyrnorts witli a sedimentary rocli, wl\en in real- 
ity eruptive, especially basic, rocl~s are niore easily 
metamorphosed than most sedimentary ones; and 
the former make a large part of the so-called 'meta- 
morphic rocl;s ' in many regions of crystalline schists. 
Until Uonneg gives evidence to prove that his series 
is sedimentary, llis conclusions cannot be regarded 
as established rnerely because h e  considers the  rocks 
sedimentary. 

The serpentine roclis of the Lizard district had been 
discussed in a ptevious paper, but acltlitional material 
is given here. Bonney holds' that tlie serpentine is 
formed fro111 the alteration of an  eruptive peridotite. 
Tha t  serpentine is formed by tlie direct conversion of 
olivine rocks has been conclusively shown by the 
work of nllrrierous lithologists; and, in this particular 
case, Bonney's ~nicrosco~ic  observations bear out the 
general conclusio~~. That the Lizard ~er idot i te  was 
eruptive mas shown by its forming clil<es in the ad- 
jacent roclis, by its distorting and displacing them, 
and by its enclosing fragments of them. -(Quart. 
journ. yeol. soc., 188.1, 1.) ax. E. w. [827 

METEOROLOGY. 

Thermometer-shel ters .  -There have recently 
been worlied up and published the results of experi- 
ments, on a large scale, ~vliich were undertaken in 
1869, by tlie Royal society of London, for the purpose 
of testing various tllermometer-slielters. The ex-
periments were made in a large open field at  Stuath- 
field l'urgiss. Ten varieties of shelters were tried, 
eight of these beinq opcn, and two (Stevenson's and 
tlie Kern pattern) closed. I t  was found that all the 
open s t a ~ ~ d s  were snbject to ~e r ious  objections, as 
they gave varying resnlts in different weathers. On 
the  whole, the closed shelters were regnrded as the 
better; and Stevenson's was preferred to the ICew, 
as the smaller and more easily handled. I t  is still 
thougl~t,  that, in dull weather, and for hygrometrical 
observations, this screen has not sufficient ventila- 
tion for the most accurate resalts. All the screens 
gave nearly uniform results for the nlean tempera- 

ture. Experilnerlts are now in progress for. compar- 
ing wooden with Wild's metallic shelters. -(Encllisl~ 
puccrl. laeath. rep., 1879.) rx. A. H. [a28 

Terres t r ia l  radiation.--Professor Tynddl  placed 
a thermometer upon cotton-wool which lay on the 
ground, and suspended another four feet above it. 
On Nov. 11, 1852, at 6 P.M., the readings were: wool, 
2G0 F.; air, 3(i0. There was nearly a dead calm, -sky 
clear, and stars shining. The observatiorls mere re- 
peated on Dec. 10, wlien, at 8.20 a .x . ,  wool read 12O, 
and air 2 7 O ,  with a clear sky, and very light wind. 
I n  both instarices snow covered tlie ground. On 
many other days readings were made, ant1 several of 
these mith the slry perfectly clear, and \villi 110 visi-
ble irnpedirnent to terrestrial radiation; yet not one- 
fourth of the difference was observed that  occurred 
on Dec. 10. Prof. Tyndall seelis to ex-])lain these 
results by the llypot,hesis, long since advaxiced by 
h i n ~ ,  that  the invisible aqueous vapor of the atmos- 
phere ill the latter cases interposes an effectual bar- 
rier to radiation, and hence the dilference. I t  would 
seem as though a few observations of the alrlourlt of 
vapor would have assisted in establishing or over-
throwing this supposition. 

I n  a later number Prof. IVoeilrof discusses these ob- 
servations, ant1 suggests that tlie snow had a marlred 
effectin reducing tlie temperatureof the air j~ t s t  above 
it. H e  thinks that aqueous vapor 11as only a slight 
effect in checbiri~ radiation; not, i~owever, in its 
gaseous state, but when condensed in sniall ice-crys- 
tals or water-droplets, even if, ~vhich  is son~etinies 
the case, i t  is invisible to the eye. 1Te also suggests, 
tliat, in order to iletermine tlie real effect of aqueous 
vapor in terrestrial radiation, observations should be 
conducted in a climate, where, with a relatively great 
tension of vapor, the  relative humidity is so srnall 
tha t  there is no dew on clear nights, or, at  least, it 
appears very late. Three ther~nometers, on cotton- 
wool. should be i~laced, one on the ground, and the 
othe;s at  lleightifrorn'ten to a huncrred feet above. 
If Prof. Tyndi~ll's views be correct, the highest tller- 
ino~nelershould show the lomest reading, as the aque- 
ous vapor would inlpede radiation least from that; one. 
He thinks there mould be very little difference be- 
tween the three thermometers. Tile matter is cer- 
tainly ~vorth:: of careful experinie~lt. -(lVature, Feb. 
15, %larch 15.) 1%.A. 11. [829 

PHYSICAL GEOGRAPHY. 
Effec ts  of defores t ing  i n  t h e  Alps.-P.  De-

inontzey describes, in a very well illustrated article, 
the iiljm.ious results follo\ving the cutting down of 
forests in the French Alps; these being chiefly the 
washing of great qu'antities of detritus do~vii from 
the slopes, tlre rapid formation of gulleys and ravines, 
especially in the softer formations, and the in~untla- 
tion of good valley-land mitli sand and gravel. The 
extension of the torrential cone of the Rioubourdoux 
(Basses Alpes), where the mountain stream enters a 
broad valley, and several deep ravines, formed since 
1830, on the branches of the Bourget, are excellently 
shown. The remedy adopted against furtlier growth 
of the gulleys is t o  build nutnerous srnall danls across 
the side streams, and thus force the waters to drop 
their sediments, and build up their channels, instead 
of deepening them. Planting trees is to go on wit11 
this as fast as possible, to prevent the wearing of the 
bare hillsides. - (La ATature, 1882, 151, 183, 215.) 
m. nr. D. [830

Glacial  e ros ion a n d  lakes .  -Rev. A. Irving has 
recently read two papers before the London geologi- 
cal society, -On the mechanics of glaciers. with spe- 
cial reference to their supposecl power of excavation, 
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and On the origin of valley laltes, with especial refer-
ence to the lakes of tlie northern Alps, --corning to 
the  conclnsion that  glaciers have not, and can not, 
cut out deep lake basins, althongli tliey niay effect 
consiclerable general surface-erosion. Differential 
motions within the ice are regartled as consuming 
nearly all the gravitative and other force applied to 
the mass; so that  an  effective erosive rnotion of ice 
on bed-roclr is small, and especially so in hollo~vs 
where the irlotion is niucli retardecl. The ice rather 
than the roclr will yield when a stone is held between 
tlie two. h1ucli rocli-flour, ~vaslledaway by the sub-
glacial streams, rnay come froni material carried down 
from surface-nioraines. The aut,hor denies tlie force 
of IZamsay's argurnerit that certain lalres canriot be 
explained save by ice-action, and thinks that cer-
tain possil~lecauses were not sufficiently coiisiclered. 
Many alpisle lalies are not at  all lvllere tliey should 
be, if formed by glaciers; and nmoilg tlie causes tbat 
rnay aid their fortnation are subsitle~icefro111 under-
ground so l~~ t ion ,which recalls Playfair's old sngges-
tion to account for Lake Geneva. 'Phis ]nay be fortber 
aided by'tlie sinlple weight of the alicielit ice aicling 
to breali do~vnsuch undernli~ieddistricts. Disloca-
tions and folds, moraines, la~icl-slides,aricl dilavial 
barriers, are also considered. Severi~lspecial cases 
are referred lo with some tletail. - (l,)tirrrt. jounl. 
geol. soc., l88;1: 62, 73.) 71.. 11.D. 1831 

Changes  i n  t h e  Med i t e r r anean  c l imate .-Dr. 
Th. Fiscl~er:already linow~lfor his origilial studies in 
this directiori, preheats a brief staterrleiit of furtlier 
11~0r1ias suppletneiitary to Tcliiliatcliefi"~entertaining 
lecture before the Gritisli association last Augnst (r. 
Proc. my. g e o p .  soc., 1882). IIis ar5urnellt is based 
on the decline of population, s11o~vrlby tile ntuiliei,ous 
ruins in t ~ o wclesert regions of tlie riortlierii Sallara, 
as well as irt Asia Minor and farther east: on tlie 
barrenness of districts formerly c ~ l l t i ~ a t e d ,as is 
shown by tlie renlainj of irrigation-da~tlsstretching 
across clry river-channels (~tc;citlis); on the occurrence 
iri tbe Algerian clesert of flint chippings covered by a 
thin gyps~1111layer, evidently the tlelx~sitof a spring, 
though the region is nolv ~vhollydry; and on tlie fre-
cjaent occurrence of lightning-lubes in t l ~ edry sands, 
irriplying fornier freqaent Iliu~itler-slorilis. I11 Alge-
ria, the reaorded annnal rnilifall froin 1838 to 1540 
averaged SO0 irirn. ; from 1520 to 1802, '770 aiin. ; from 
1863 to 1876, only 6:30 ~11111. Tlle deforestiiig of the 
co~ul t ryis regnrtled as liaving aided this c1ecre::se. 
F~irtherriiore,the absence of carriels fro111 old iiionu-
rnents in Egypt: tlie foriner occ:nrreuce of elepliants 
in the northern Sahara, and use of Iiorses ant1 .osen 
in  crossing tlie IIOTT,desert region, -all bear mi tne~sto 
the sarrie general decrease of rainfall. -(IJeter?,~. 
mittii., 188:3, 1.) w. 31. D. 1832 

GEOGRAPHY. 
(Avclic.) 

Aboriginal  popu la t ion  of i l o r t l i e r~ iAmerica .  -
A recently issued r,eport on the Intlia~isof the Do-
minion of Caiiatia, together with tlle information 
collected by bile t,entli census ol  the Cl~il,etlStates 
relating to Alaslra, afforcls the means of npprosi1na~-
ing to the aboriginal populatioli of tliat part of Xorth 
hulerica, north of tlie bomidary-line of tlle Ui~itecl 
States, as it existed ill 1860. The Indian population 
of British Columbia, hlanitoba (inclucling the North-
west Territory), Atliahaska, xncl linpert's Land, being 
the regions where governlnelital supervision is non-
existent or comparatively recent, is p ~ ~ tat  78,264. 
Athabaska and Kupert's Land coiitai~labout 6,000, 
the reniainder bei~ignearly equally divided between 
the other two districts. I n  t)he older provinces, 

where the whites and aborigines have long been in 
contact, there are 32,241 Indians. Ontario has 17,126; 
Quebec, 11,089; Nova Scotia, New Brunswick, and 
Prince Edward's Island divide tlie remainder. There 
is an  increase, i r ~the total number, of 2,783 oyer that  
of l a ~ tyear. There are, of the total Indian popula-
tion, 81,1334 reported as liring on reservatio~is or 
under supervision. 

I n  south-eastern Alaslia, 6,726 Indians are re-
ported; Cook's Inlet, Kadialr, and Prince \Villiam 
Sound are estirirated to contain 1,028. The Kilslrok-
win1 alley is alloted 147;and tile Yukon basin, 2,226. 
These Iatterfiguyes are probably under-estimates; but 
the total arrived at is 10,126. 

Of the Orarian or Esliimo popnlation of the shores 
of arctic British ilnlerica no enunieration is yet 
possible. From Labrador to tlie &Iaclienziei ~ ~ o n t h ,  
probably not less t l ~ a n6,000 are scattered in various 
localities. I n  Alaslia there are 2,214 Alcnts. Of 
Innuit,. properly so-cailerl, tliere are cstiinated lo be 
17,488, which is likely to prove excessive, aiid thus in 
the total to correct the snl)posecl under-estimate of the 
Indian population. Of t i~rse ,shotit 3,000 are assigned 
to the Arctic coast; abont 2,000 to Cook's Inlet ancl 
ICadiaB; 7,500 to Cristol Bay a11d the I<usl;ol~mim 
delta; and 3.300 to the yulio~idelta. Taker1 together, 
tliis wonld give 25,702 Or:rriaris, alid 120,631 Inclians; 
or 14fi,333 aborigines for tlie wliole area. A s  esti-
mation enters iuto tlie figares in se\-era1 places, i t  
ruay be said in round nurnbcrs, that the region prob-
ably conlains about 15o,O00 aboriginal inhabitanls, 
or 1to 6,s Bilornetl,es. -\lT. 13. I). [833 

(Avia.) 
E a s t e r n  T u r k e s t a l ~ .-1;. IIiriily's translation of 

t,he Si yii sliui tao lii (Solcs on the water-courses of 
the vestern district), a Chinese wor1;'written in 1824, 
is c o n t i ~ i ~ ~ e d ,but riot yet coricliided. 'File present 
number gives statistical descl.iptio11of the conrse and 
length of llle Iiyzyl, Y:rrliantl, and other rivers, and 
nmnerous general alld etynlological notes. -(Zeitscllr. 
J. erdlc. 13erli11,svii. 401.) TI,. 11, I). [a34 

BOTANY. 

( O h ~ ~ i o l o g i c n l . )  

Hold fas t s  i n  Podos t emaceae .  - I t  is well 
Irnojvn tliat the river-~veeclspossess orgalis b~ m11ich 
they cling to loose stones much as F'cci do. TT'arming 
calls attention to the preseiice of root-liairs 011 tliese 
and many otlier liiricls of Iloldfasts, and he proposes 
to bring tlie various sorts under a single designation, 
naniely, Elaptera. JVltile the term niay prove ascful, 
it ml&t be reiucrnbered th :~ttulcler i t  arc coniprisecl 
at  Icxst t v o  unlilie plant-members. i i s  they fullil the 
same oficc, namely, clinging, they are pl~ysiologically 
similar, altllongli morphologically ulllilre. - (i3otalz. 
zeit., ;\lal,cll 22.) G. L, a. 1835 

Chemical  c o ~ i s t i t u t i o ~ ~of ce r t a in  protoplas-
ln ic  bodies .  -Zacharias, 77110 has sliown'tlie curious 
clle~nicalrelations between tlie inlcleas in plants and 
animals, arid lras pointed ont the presence of phos-
phorus in the liuclei, 11sa just given an  interesting 
:iccount of his str~tliesin regard to tlie various con-
tents of the cell in plaits. . i l lh~~men,iiuclein, and 
plnstiii are foillid in very different proportions in the 
different alba~ninoidnlbodies in the cell. - (Uotirn. 
zeit., l\iarcli :Kt.) o ,  r, ,  G .  j836 

( * ~ l / ~ t < n z ~ l ~ ~ c . ~  

Chapman 's  Flora .  - 'Vhe re-issue of Dr. Cliap-
man's Flora of tlie sonthern Unitecl btates, which 
has long been oat of p~i i l t ,is accosnpanied by a snp-
plernent of ieventy-four pagcs. giving all the addi-
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tional species that  have been detected since 1860, the 
clate of original p~~blication.  These additions corn- 
prise 64 genera ancl 383 species, besides 46 species 
and 19 genera that are certainly introduced plants. 
Rather more than half of these species are from 
Florida. No changes of arry ltincl are macle in tlle 
original text, a revision of wliicli must probably await 
the completioll of the Flora of North America. -
8. TV. 	 [837 

Fern dcstribution in the United States. -The 
ferris of the United States now riunlber 164 species 
(representing 32 genera), an increase of 39 in the 
last eight years. It is probable that  the  nuniber is 
still by no means complete, and that others n ~ a y  be 
expected especially from the mountains bordering 
the Mexican boundary, and from the penir~sula of 
Florida, Mr. Davenport gives a list of the lrnown 
species, and their distribution among the states and 
territories. Froni his tables it appears that  Kew 
Yorlr takes the lead in the number of species (52) 
that  are credited to it, followed by California (48, 
with 4 others in donbt), Arizona (47, a r ~ d3 in doabt), 
Floricla (47, and 2 clonbtful), 3Iichigan (471, Verlilont 
(46), Pennsylvania (42, and 2 cloubtful), I Ia~sachn-  
setts (42), Iientucliy (41,and 2 doabtful), hrlcansas 
and Connecticut (41), etc. Six of the genera and 
twenty-four species are found only in Florida; on(? 
genus (Scliizaea) is represented mitllili the United 
States only in New Jersey; an(], on tile other harid, 
Pteris aquilina occurs in a t  least thirtv-nine, a11d 
Aspleniurri Trichorr~anes and hdiantxun pedatnnl in 
thirty-five oat  of tlie forty-eight states and territories. 
-(Jotwn. Amer .  pllil. soc., Feb., 1883.) s. W. 1838 

Araceae.-Dr. Engler contirlnes his contributions 
supple~nerltary to his monograph of the hrnceae 
in De Candolle's SIonographia, proposing two new 
monotypic genera, -Syr~androspatLis, from t l ~ e  Br- 
gentine Itepnblic; and Oligogyt~iuin, fro111 tropical 
Africa. H e  approves of 1;aillon's adoption of I:ich-
ardia as the older name of the Rubiaceous genus now 
generally knovjrl as lticharcisonia, and follotvs him in 
the conseqnent restoration of Sprengel's name, Zan- 
tedescllia, for the Calla lily' (liichardia Aetl~iopicaj 
and its congeners. - (Ei~llyler's hot. iclhrh.? March, 
1883.) 	 s. w. 1839 

(Iibssil nlnnts.l 

~ ~ ~ sigillaria, il	 ~ alldof L~p ido~e l ld~o l l ,  
stigmaria. -,i nen, rllerlloir by l\l. Rellault 

~ i Dr. ~ ~ ~tile cl,itica,l reynarlts of prof. ~ l andl i ~ ~ ~ ~ 
nartog l ~against~ ~t,le collclnsions~ ~ ~ ~ by tests of sniall size, a relatively very large central of ; ~ h ~ , 
in his couTs The initial ellamber is distinctly visible; hereas, as, in the de botc,jlique fbssile (see p. 397). older or larger specia,ens. 'this clramber can only be Englisll allatomists find no nlal.,teil in cletermined by means of a ~iowerful magnifier. Thiscolnposii~ollof tile wooclof sigillaria and Lepidoden-
dron, vrhicll is, ill botll, of a single celltriI,etltl zo,le of SO-called diinorphisrn was found to obtain in both tlie 

groups, -in tissue. ~~~h are, therefore, trne ~ycopocliaceous or perforate and i~n~e r fo ra t , e  X~ul1l111lulioa, 
Assilina, Uiloculir~a, Uillina, Fxbnlaria, Lacazina, Tri- cryptogamousplants. ;51. Etellault col,siders wood loculina, 'I'rillina, (Jr1inqneloculi11a, I'antallina, IIet-of Sigillaria as compoqetlof tmodistinct zones; -al, erillina. -(Rev. scieizt., llarcll 31.) a. 11. [a43intern:il. of ~ ~ ~ ~ ~ ~ i , , ~ ~ ~ lgromth: an esterllal, celltrifu- 

the tertiary floras of the other continents than to t he  
living Aora of Australia. I t  appears not improbable, 
therefore, that  the ntunerous forrns which character- 
ize the latter have been drvelopecl out of pliocene o r  
post-tertiary forms of plants, thus far unlalown to 
geologists. The existence at  the present time of char- 
acteristic lion-Australian genera in the flora of t he  
continent is traced back to the tertiary period, i n  
whose deposits remain3 of such forms as Fagus, 
Tabernaem.ontana, axid Elaeocarpns, have been dis-
covered. - (Geol. ~~zccy.,April, 1889.) A. H. [841 

ZOOLOGY. 

Protozon, 
Developinellt of Volvox. -Xiss S. G. Poulke 

presented a comm~ulication upon the de~elopment of 
Volvox globator and its separated goiiidia or repro-
dnctive spores. It was stated that in one case some 
of the gorlicli~ freed tl~emselves frorn the protoplasmic 
envelope, lorealring thc col~necti l~gfilaments, and 
swain away. In some instances these free gonidia 
passecl il-]to an  encysted state; ill others, attached 
thelnselvcs by the rcmains of tlie filamcnt to other 
sulsstances, ~11x1s using it as a footstallr, ancl presented 
the appearance of Torticella. IIany of the free go- 
iiidia rcrnained in ;I free swirnrning state. Others re- 
nlainecl in the Volvox, cleveloped in Amoebae, and 
emergetl, after enveloping inld digesting some of the  
neighbori~lg gonidia. These ilrnoebae nt'terx~ards 
toolr the f o r n ~  of h n ~ o e b a  radios:&, ;lnd then returned 
to their former state, seemiiig to have the power of 
nsing either shape a t  pleasnre. As the parent Voi- 
\.ox belongs to tile niicroscopic Algae, or vater-plants, 
the cliange of its spores to a forru in all respects 
apparently identical with an :~nimalcnle furnishes 
another interestiyg illustration of the approxirnation 
of the lowest ar~imal ancl vegetable organisms. -
(Acacl. nut. sc. Ehila(1.; ~nee t inyFeb. 20.) [842 

Dimorphism ia fossil Foraminifera. -MhI. 
Schlu~i~bergerand Munier-Cllalinas find that cet tairh 
foraminifera1 forms -otlierwise undistirrguishalole 
froni each other, except in the matter of size, and 
therefore specifically identical, as far as external 
cliai,acters alone n~ould indicate -exhibit in the dis- 
positio~i of the central chanlbers some -well-marked 
differences of structure, hitherto recognized as being 
of specific or even subgeneric value, biyt ~vlricb appeap ~ ~ ~ ~ to be entirely dependent npoii t,he ages of the indirid- 
rials concerned. IP young individuals, as indicated 

gal, witil distinct aggiorneratibn of tracheae of thc 
woocly cords of the lea re^. -centripetal in traversing 
the inner zone of the wood, cent r i f~~gal  passiligin 
through tile secondary, v11ich covers the trachean 
mass. This double ~voody zol?e relates Sigillaria to 
the Cycatleae or to the dicotyleclonons gyulnosperins. 
This last opinion has been already s~lstaiiiecl by 
Brongniart. -((:onsl~7, rCll7j7. Lepitl. Si[jiil. r t  , i ' l ic/~i l . ,  
Paris, ;Mcissoiz, 1583.) L, I,. [840 

Tertiary flora of Australia. -Frorrl observat,io~~s 
made at  Dalton, New South Wales (eocene horizon), 
and in  the Travertine of Hobart 'So\~711, Tasmania 
(miocene), Daron Ton Ettingsliansen finds that  the 
tertiary flora of Australia is far nio1.e nearly allied to 

Worms, 
Ailatomy of Terebellides. - 'She anato~ny and 

histology of T. Stroeinii $1. Sars liav been inr~esti- 
gateti by Steen at  ICiel. The clrawili& on the tliree 
plates are too schematic ill character to inspire abso- 
lute confiderice. The p~~blislredarticle takes the form 
of a complete monograph, hilt consists substantially 
of a detailed deccriptio~r of tlie external forrn and 
appcticlages, arid of tlie iiitcrl~al anatomy and his- 
tology. The val,ious organs are talien up in succes-
sion, ancl excellently treated; but the details are 
hardly adapted for a bricf abstract, altliough they 
mill be valuable in compiling a comparative l~istology. 
- (Jencc. zeitschr. naturw., xvi. 201.) c, s. ax. [844 
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Mul t ip l ica t ion  of wor l i l s  b y  division.  -Dr. C. 
Billow has investigated the processes of transverse 
division in Lumbriculus variegatns, and tlie regen- 
eration of parts to conlplete a riew iridividual out of 
the pieces of the parent body. Hiq article is prefaced 
by a valuable re'snln~C of previous investigations. I n  
I~u rnbr i c~~ lus ,  sexual there is n naturalbesides the 
asexual propagation, by simple transverse division, oc- 
curring spontaneously. Head and tail, both or either, 
can be re-formed. There is no budding zone forrned 
before division: the nrocess is therefore different 
from that in Nais and the Syllidae. 111botli head and 
tail the segnients are apparently newly developed 
from before baclcwarrls (contm Bonriet). The he?d 
aiid tail bnds are formed witllin 48 h o ~ n s  after divis- 
ion; and, ill a few days, defecation through the new 
tail-end ]nay be observed. Tlie re-development may 
be produced by art,ificial division. One individual 
was cut into fourteen pieces, of which thirteen grew 
np  to complete individuals. (The paper \r.ould have 
been improved by much shorten~ng and more careful 
arrarig~ment.)- (A ic l~ .  fiir. ?anturgesch., 1883, 1.) 
c. s. &I, [845 

A n a t o m y  of Prorhynchus . -  J, von Kennel pub- 
l ishes an article on Prorl~yncl~ns,  one of tliose doubt- 
ful genera of worms whose systerrlatic posilion could 
not hitlierto be satisfactorily detern~iiled. Kennel 
shows defir~itely that it is a rhabdocoelns turbellarian. 
I t  has a simple straight intestine, and muscular phar- 
ynx. The structure of tlie integument and paren- 
cliyma of the body is like that in other Rhabdocoela, 
aud not lilte that of nemerteans. The same may be 
said of the nervous system. The penis 'lies well for- 
ward, and, before its structure and relations were 
correctly understood, was compared to tlie proboscis 
of nenierteans, with which it has no relation. I t  is 
armed with a spine, and has a musccllar bulb a t  its 
base, which is connected by a somewliat tortuous 
duct n i th  the vesicnla, in nrhicli the products of the 
male glantls are directly received. I t  lies ventrally 
from the pharynx. The stylet is exserted throagh tlie 
r n o ~ ~ t h .I t  is a very complicated apparatus, wliich the 
author fully describes. There are no separate yolk- 
glar~ds;  but these are united (unlike other plathel- 
mintlis) in one Inass mith the ovary. This is the 
most iriiportant difference found between Prorhyn- 
cllns a r ~ d  other Rhabdocoela. -(Seuzper's arbeiten, 
vi. 69.) c. s. 11. [846 

VERTEBRATES. 

Equi l ibra t ion  func t ions  of t h e  semici rcular  
canals.-Prom observations on dogs with one or 
both auditory nerves divided, Bechterew concludes: 
lo.Unilateral section is folloved by forced move-
merits of rotatiorl around the long axis of tlie body, 
mith deviation of the eyes, nystagmus, etc. 20. Tlie 
movements, at first constant, occur later in paros- 
ysms separated by periods of rest. During the latter, 
the anirnal assumes a constrained positiori, lying on 
the opposite side to that of the section. Fir~ally, the 
rolling riiovements altogether cease; hilt the aninla1 
has a te~idericy to exhibit circus movenients to~r-arcls 
the injured side, and has a deficient power of main- 
taining its balance on its feet. 3O. A11 the above 
sy~nptonis are reflex, since they are still exhibited 
after removal of tlie cerebral henlispheres, or in iixr- 
cosis. Tliey are, however, more nlarlted when the 
hemispheres are present. 4O. Section of both andi- 
tory nerves is accompaniecl by marlied deficiency of 
the power of maintaining eqnilibrium. The animal 
can neither stand nor walk. 5O. JVhen only olle 
nerve is cut, the forced movements are due to a dis- 
harmony resulting from the absence on one side of 

the normal setnicircnlar-canal sensations, and their 
presence or1 the other. Hence the cerebellar equili- 
bration-centres act abnormally; also, when the cere- 
brum is present, tlie unixijured side sends stirnuli to 
the centres of consciousness, wllich, being unbalanced 
by tlie usual associated stimuli from tile other side, 
lead to vertiao. Go. The well-know11 action of audi- 
tory impressblons in influencilig nioverne~its (as in 
dancing and rriarching) occurs, in all probability, 
through the semicircular canals. - (Pjiwj, n~chiu,  
xxx. 312.) rr. x. 11. 

Inf luence  of t h e  sp l een  o n  panc rea t i c  diges- 
tion.- Twenty years ago Scliiff publisliecl researches 
which led him to believe, that, after rerlloval of the 
spleen, the paxicreatic secretion lost its power of di- 
gest,ing proteids. EIis final conclusion was that, the 
spleen did not itself make the proteolytic ferment, 
but furnished to tlie blood so~nething essential for its 
formation in the pancreas. Schiff's statement at-
tracted but few adherents; and Haidenhain, in 1875, 
proved that a substance (zyrnogen) capable of yield- 
ing proteolytic ferment, accumnlated in tlie pancreas 
qaite independently of the presence or abrer~ce of 
the spleen. This seemed, at  first sight, to con~pletely 
overthrow Schiff's theory of the splenic function in 
digestion. Herzen now brings forward experiments 
which reconcile the apparently opposite conclusions. 
EIe clainis that his researches on dogs prove that 
after removal of the spleen, the pancreas may still 
heap up zymogen (Lrypsoyei~), but that this is not 
under such circurnstanccs transformetl illto a pro-
teolytic ferment (trypsin), as it is norni;~lly when 
the spleen is present and in physiological activity. 
Hence, after splenotorny, or in cases of serious splen- 
ic disease, the digestion of alburnilious substances 
is greatly impaired. -(I<fliig.archiv, xxx. 205.) 
R. N. M. [848 

Mammals, 
E a r l y  s t ages  of t h e  guinea-pig ovum.  -Spee 

has published the results of his observations on t,his 
subject. Up  to the beginning or middle of the 
fourtll day, tlie ova rrlnain in the oviduct, whence 
they rrlnst be carefully extracted. Eggs of two days 
have four segr~~entation-spheres, around and between 
which a coagulated mass soon appears post mortem. 
On the third day tlie limits of the cells are unrecog- 
nizable; but they rnay be more or less isolated by 
bursting the  ovum. After the fifth day, the coagu- 
l u n ~  no longer appears around the segmentation-
spheres. I n  all the early stages post-?norten% changes 
are very great arid rapid. While still free, after the 
fourth day, the ova lie in the tip of the uterus, 
mheilce they may be driven by forcing with a syringe 
a current of warm 0.5 % salt solution into the vaqirra, 
and out of the tip of the uterus (after cutting off the 
oviduct). By eniploying this method, Spee has ob- 
tained merm-vesicles (keimblasen) agreeins essen-
tially $th corresponding stages as fourid in other 
mammalia, the principal difference being tha t  the 
cells are relatively larger, segrnentation not having 
progressed so far. There is an outer wall close against 
the zona pellucida, and composed of a single layer of 
cells, spiildle shaped when seen in section, polygonal 
when viewed frorn the surface. At  one pole is an 
accurnulatiori of cells, the ' keirnhugel,' while at  
the opposite pole the cells at  the outer layer are tlliclr- 
ened. I n  a later stage tlie cells of the latter pole 
are foullcl to have thrown out branching procebses 
which penetrate tlie zona pell~~cit la,  Apparently 
these processes increase in size; and it is probable that 
they nialre a hole tl~roclgh tlie zona by which the egg 
makes its exit. Spee llas act,ually found, in one case, 
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an empty rnptnred zona. This is an  important and 
interesting observation, because the fate of the zona 
pellucida has not been hitherto deterniined. Spee 
adds the suggestion that possibly tlie same protoplas- 
mic processes which serve to free the egg, also act to 
fasten it to the wall of the uterus. 

As a continuation of Spee's paper, Elensen de-
scribes an ovrim, soon after atlacliment to the uterine 
wall, fourid six days and twenty-three hot~rs  after 
copulation. The egg (0.13X 0.08. mm. in diarn.) lay 
in all open pit of the niucosa. I t  consists of a vesicle, 
with a riiass of cells on orie side, therefore agreeing 
in structure wit11 tlie latest stage of tlie free ovum 
seen by Spee. Formerly Hensen corrsiiler.ed tlie mass 
of cells to represe~lt the ovum, and tlie wall of tlie 
vesicle to be an outgrowth of the epithelium of the 
uterus; but he  now withdraws t l ~ a l  interpretation, and 
accepts Scl~afer's view that the nliole is ovic. "The 
vesicle is therefore the siugle-layered primary chorion, 
which is clerived froni tlie ectoderm, and is separated 
very early from the embryo proper. I n  other mam- 
mals t l~ i s  separation does not occur until after tlie 
formation of the amnion." The ectodermal cells of 
the germ-mass of the embryo corne to form a Iioliom, 
and this hollow Helisen homologizes with the aniniotic 
cavity of other mammals. Of course, therefore, it is 
botuided by the ectoderm, and, beyond that, by the 
entoderm. The apparent 1,everaal of the layers is 
therefore due to the early development and peculiar 
position of the amniotic cavity, inside the ovuin. Iri 
conclusiol~, IIe~isen insists upon tlie irriportance of 
showing tliat the histological value of the germ-
layers is really preserveti, e\-en in so unusual a form 
of developmellt as tliat of tlie guinea-pig. - ( A y c l ~ .  
unat. phyaiol., unat. abth., 1888, 4-1, 61.) C .  s. &I. 
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Germ-layers and gastrula of the mouse. -I n  

some rodents the germ-layers have apparently a posi- 
tion the reverse of that in other animals. This fact 
has led Selenlta to investigate the early stages of 
white ~ilice, in the search for the explanation of the 
reversal. H e  has published a prelirrii~iary riotice of 
his results. There is a special envelope of covering 
cells within \vhich tlie cells of the enibryo proper 
undergo their development. (This is perhaps the 
stage described by Spee -see 840-in the guinea-pig, 
as a vesicle with a clump of cells at  one end.) The  
embryo-cells lie at, one end, separate illto the two 
primitive layers, and become united with a support 
formed by a knob of cells attached to the uterine 
wall. This lrnob is not used in the constrnction of 
the embryo. The rnass of ectoderm-cells becomes hol- 
low, and the cavity increases in size. I n  the ectoder- 
ma1 cells limiting it, the ectoder~ual organs of the 
embryo are developed according to the typical pro- 
cesses in other mammalia. A more detailed report of 
this interesting research will be given when the full 
memoir is. published. - (Biol, centvalbl., ii. 650.) 
0. S .  11. [850 

Embryology of mice. -The observations of 
Selenlia and Kupffer on the development of mice 
have been critically reviewed by Hensen. does 
not accept their views as to the gastrulation, or that 
the formation of the cavity bounded by the ectoclern~ 
is the gastrula developmel~t. Selenlia attributes the 
reversal of the ger~n-layers to the proliferation of the 
ectoderm-cells; but Henseri maintains it to be due to 

ectodermal cavity in the guin~a-pig ~ r i t l i  the anlniotic 
cavity is erroneous, and that it is ically t l ~ e  sarrle as 
the ectodermal cavity de.c~ibed by Selenlra and Knpf- 
fer ?) Finally Hensen discusses briefly the position 
of the gerniinal disk in guinea-pigs, a~it l  compares i t  
with that of rabbits. - ( d ~ c f ~ .  anat.t~iaat. pliysiol., 
abth., lSS::, 71.) c, s. ar. [851 

ANTHROPOLOGY. 


The Onondaga Indians. -In  1882 tlie legisla-
ture of New YorB appointed three conimis.iioner s t o  
inquire concerning tlie condition of the Onondaga 
Indians; arid their report has been published. With 
the feud betweeii tlie the cliristian arid the  pagan par- 
ties, we have nothing 11ere to do; b ~ l t  much interest- 
ing ethnologic matter appears throughout the pam- 
phlet. On the reservation in Onondacra County are 
:319 souls, who, with others of their tkibe scattered 
through the  state, a~nounting irl all to 900, co~iit i tnte 
a nation, recognized as such in treaties and by the 
courts, holding their lands ill perpetuity, not to be sold 
or in any manner disposed of, and regulating them 
ent,irely after their ow11 fashion. The origination of 
tlie nnion of tlie Six Natio~is is detailed in Norgan's 
League of the Iroquois, and a brief slietcll of their. 
history is given irl tlie parl~phlet now under review. 
The Onondagas hold their land in comrnon; but 
certain portiolis are held by individuals, and these 
possessions are bought alid sold and leased to one 
another. Sorne of ti~eiii nre t l~rifty fttnners, owning 
cattle, oxen, ancl horses, and they frecloently ~iior~op- 
olize the best lands. The olrl crlslolii of frequent 
divorces has been parlly brolien ixp by the 11ew con- 
stitution of the tribe; and the law now confornls to 
that of S e w  Yorlc respect,illg the Indians, - that  those 
mho contract marriage &hail be corisiclered as lawflll 
h u s b a ~ ~ d  their cliilclren shall be legiti- and wife, a ~ l d  
nlatc. 111 practice, ho~1-ever, there is just g~,ouncl 
of complaint. The evidence before the commission 
sho~vs that old plxctices arc Irept up in some of tlie 
Indian dances that are incon~patible witll civilization. 
To the report of the coinlnission are appeadecl the 
new constitution, aird the complaints arid charges of 
the two factions ill the tribe. -J. w, 1,. [852 

Philologic science. - Ilr. F~eclericli JIiiller, of 
Vienna, ~~tbl is l led ,  1andduring the past year, l'arts 
2 of vol. 11. of liis Glu~?ilriss i l e ~  sl~rachzcissenschaft, 
devoted to the languages of the smooth-haired ],aces. 
Part  1 is ilevoted to the Australians, the Hyperbo- 
reans, and the Americans: part 2,  to the Nnlays and 
the northern Asiatic (Atongolian) races. Of the sub- 
divisions of the llustralian race, it is impossible here 
to speak. The I-Iyperboreans are made to ellibrace 
the Yenisei- Ostjalts, Y~~liagirs,Chulichis, Ainos, 
Aleuts, and Innuits. Tlie Ariieric:tn languag,es dis- 
cussed are the Athapaskan, Algo~lkin, I~.ocjtiois, Da- 
kotan, Cl~crolree, Chahta, Kolosh, Seliah, Sahaptin, 
Chinuk, Nntsnri, Sahuatl, Sonoran, Otorni, Taras- 
Iran, Tototen, hIatlatsinlia, Mixtelr, Z~tpotelz, Naya, 
i\losquito, Bribri, Aro~vali, and Ca~,ib, in Korth 
Alnerica; and the Noxos, RIuisca, Paeses, Ya r~uos ,  
Chimu, Inca, Guarani, Iciriri, Chicluitos, Lules, Abi- 
pones, RIoluches, and Tehuelche, in South ilmerica. 

Urlder the liigli Asian languages in part 2, Prof. 
JIiiller i~icludrs the Samoyede, Ural-Allaic, Japan- 
ese, Corean, 'i'ibetan, Burman, Siamese, Khasian, 

the invagination of the mass of cells forming the Anamese, and Chinese. 
embrg-o-germ. The ectodernlal cavity in A r v i c ~ ~ l a  I n  no case does the list of languages claim to be ex- 
does not correspond, as ~vonld seern natural, to tlie haustive; and especially is this true of North America. 
amniotic cavity of rlie guinea-pig; for an amnion is The plan with each tongue is to conlmence with the 
subsequently developed in its interior. (Does not sound system, and, proceeding fro111 a discussion of 
this rather indicate that  Ilensen's homologizing the root-forms, to progress through t l ~ e  differentiatioli 



of parts of spcecl~ ant1 accidence, so far as this has 
talcen place. [853 

Nonie~ lc l a tu le of s t a tu re .  -Dr. R. Fletcher read 
a note on Zoja's schenlc for nonie~lclatnre, r e l a l i ~ eto 
human statnre, of nhicli tile follon-in: table presents 
the main features :-

I Ccnt l -
IliCtlC' 

- - I 
I I 

Phenomenal . . : 251- 9 u ~ u n  
Ginnts  . . . . 206-'50 
G i g a n t i c  . . . I  901-;?E 

gigant ic  . 191-200 
Ve1.v tall . . . 1181-100 

LOT>,. . . . I I~!~-l.iO 
V e r y  lev. . . 140-110 
J,o~\.ect n o r m : ~ l s .139-125 

Ttre obserration was n~arlc; that tllc lig~u'as oi~ren 
are for Italini~s, ailti wol~lil 1i:trc to be ~r~odifit~iifor 
each r,?cc of 1110il. -- (ll?zthi'op. SOC. lVn,s/i.; 113e~fi?lj/ 
April 17.) J. \lT.P. [854 

Through Siber ia .- 'Shis is t,hc title of :? vorlr by 
Henry L:~~isdell, first a,pl)eariiig in 1881, 2nd issnitlg 
i11 a tbircl erlition, in 1832, 1iy Iloil;l~ton; MilXin. & 
Co., 1:otori. Tile aathor's journey 7vn.s ovcrland 
tllrongh Tobolslr, T ~ I I I S ~ C ,  ancl tllc sontl~crn part of 
Siberia, across tlin Ilearl waters of the great nort11- 
flo~ring river-systems of Asiatic Ihi.isi;i, to tllc niollth 
r>f the ~ h n o o r  River. rile chief nlolivc of the trip 
was a stnciy of prison-life in t,lie countries risited; 
hut worlrs of this lri~ltl frc,qnent,ly rereal tlclicate flow- 
crs of aboriginal life anrl f;rels that are as w ~ l c o n ~ o  
to  the rcader aq their great valnc is linaplirecittted by 
the  mriter. Tlie author gives a list of the stoclrs 
mentioned in the Ru3sian map of this 1erritor)-, as 
follows: Slavs, Zeryani, Voguls. Votyalrs, T;tt,ars, 
Kirghees, ICnralial~~alcs, Sarto, Ushelis, Turlis, I<al- 
mulrs, Teleuti, Ostjairs, Samoyecles, yuralris, Paltuts, 
Tungases, Goldi, Gilyalis, Pulragirs, Chukcl~is, ICo- 
riaks, I<amchadales, Ainos, B~ i r i a t .~ ,  &Ianchus, and 
Chinese. The nlallner in ~rllicll tlre etlinological in-
formation is scattered tllrougll tlle vo rk  retlders it 
diflicult to refer to that concerning any one tribe. 
Especial interest mill be talien ~ I Ithe mention, on p. 26, 
of the Tatars, descendarits of the followers of Gengllis 
Khan. The ethnography of the 01)-Irtish valley, 
includillg Tatars, Itussians. Vogals, Ost,jalis, and 
Samoyedes, mill be fo~uld  on pP.98-106, 124-120; that 
of the Ye~lisci, oil p11. 205-210; that of the Paliutsk 
p ro~ ince ,on pp. 29s-:308! wit11 a short rocabnlary 011 
p. 305. I n  cllapler xxviii. will be found an account 
of personal ad~en tu re s  wit11 the  >lo~lgolian frontier 
races; anti in chapter xxx., a description of the Eur- 
jats. Corning to tlre Bznoor River, the Oronclio~ls, or 
k indeer  Tn~lguses, and the Xanyargs, or horse Tt;n- 
guses, meet the traveller (see pp. 507-611). Chapter 
xliii. introduces us to ;Rla~lchuria aud its inhabitants ; 
and chapter xlvi., to the Gilyalrs and Goldi at  tlle 
moutli of the Amoor ; and the closing portion, to east- 
ern Siberia, the KazncllatBals, and Sauhalins. Thevolnme closes mith a bibliography and ;t cop io~~s  in-
dex. -J. w. P. [855 

EGYPTOLOGY. 
Art in Egyp t .-The inflilc~ice of the earlier art  

of Chaldea and Assyria on art in Egypt, is the subject 
of a ~ ~ o r l rby L. von Sybel, Kritilr des aegyptisclien 
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ornaments (Marburg, l883), in ~vhicli Ile talres tlie posi- 
tion, that, after the eighteenth and nirieteenth dynas- 
ties, the art of Egypt mas largely motlificcl by the 
influence of Chaldean and Assyrian art. This, he 
asserts, is showu not ollly in decoration, but also in  
statuary (of the lruman forin. Perrot, though differing 
in some respects frotn tothe author, bears ~ ~ i t n e s s  
11is exteniletl researches and his excellent taste. -
(Rcv. n~chdol., Dee., 1882.) 11. o. [856 

Color in Egyp t .  - "Egyptian color. iiiuqt be seen 
in Egypt,ian s~trrllgliL, mllicll almost blots it out, or in 
tlie dim interior of an  Egyptian tenll~le, atlil tlien the 
strong contrasts of briqht hues are very much sneet,er 
and more musical than they seer11 to us. There 
is a gentle harinony in them. . . . I t  is i~npossible, 
~vitlloitt seeing a very fine Epyptian nlonunlent urider 
t l ~ econditions of light in v1.1icll t l ~ c  bt~ilders meant it 
to he seen, for us to apprehen~l their coloring, which 
certainly, 1vhe11 represeated iil pictures, or seen in 
our own gelrerally cliffilseil light, has an aspect of 
harshtiess; tho11g11 tlre lla,rmony of color is ~nailltailleil 
in tile use tile E:ypti:ril;; 111alie of it. 'i'alir ivory and 
ebol~y, gold, 1:~pis l a ~ n l i ,  green and red. j:ispc~,, and 
lct a g e a t  master nlalie a mos:~icin EqypLian style, 
arld 3'011 ~\-onld see llow re:illy g~,;tncl i t  is, ;iiicl 11071r it 
has in it that 1:~rge sinlplicity ~ ~ l l i c l l  coniit~:ts it n i t h  
the cxpi,cssior~ of cli~rabiiitv. I tliitrli if you will 
study J<:g)-l~tian tlccorntion kou will firid this lo be 
true." - (It. S. Poole, i n  ' L e c l .  on rr~ t , 'IS$:<.) 11. 0. 
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EARLY INSTITUTIONS. 

I l l s t i tn t ions  of ea r ly  Rome .  -31. Alfrcd Nanry 
sums up t1i.e conclnsions of Gen. Fay6 in l ~ i s  rlncioane 
Ram (13aris, 1880, So). The city lsreseilts itself at  
first as an  nristocmcy of fkee mcil ( i~z~le~~zr i )  go^-erned 
try 1,1112 Ileacls of fa~liilies (palven). I t  was :tn aris-
!.oci,:~cyof lall~llorcls and varriors. Delow this aris- 
tocracy xvcrc the plebeians. who were clieilts of the 
patricia~ls;a t  any rate, subject to them, and goveimed 
by tllenl. Most of the lailk was in the hands of the 
patrici:rns. Tlre plebeians apllear to have 11ad only 
~novable property, and not iniicl~ of that. As i n  the 
feudal time, during the middle ayes, war v a s  regnrcled 
as tlre scllool of virtue; bnt it n a s  a school for every 
class of free l i le~l (wllich mas not the caqe ill feudal 
t.imes). The freemen went to war at  their o!\-n cost, 
each inan spending his own money in it. Tlle burden 
of military service mas very lieary for the poorer 
classes of freemen, anil it xras a pri~lcipal cause of 
the pauperism and i~lclcbted~less of tlie plebeians, of 
mhicll we read so much. The people were contit~ually 
called out to war, and had no time left t l ~ e ~ n  iil which 
to provide tllelnselves mith the necessary means of 
s ~ ~ p l ~ o r t .The writer describes the institulion'of paid 
forces and sta~lcling armies. This gave to Rolne a 
great advantage over the other states of It,aly, where 
the people were still called to war at  their individual 
cost. The result was, that  riot only Latiuni, but 
almost all Italy, mas soon subject to lioine. Colo~lies 
of Rolnail citizens Tvere then planted in various parts 
of Italy, and, mllat mas unprecedented, garrisons of 
soldiers were establislied to protect them. Tlle other 
states of Italy did not protect the colonies mllicll went 
oa t  from t11ein. The colonies were freqnent,ly quite 
severed from the mother-state. Tliis mas ilot the 
case mith the colorlies of Rorne. They were the out- 
posts of a military system. The arts of war and de- 
fence were co~lstantly culti\~ated by the Roma~ls.  
This v a s  not the case in the other states of Italy, and 
they mere easily conquered. Gen. F a d  considers 
the early history of Rome from the military point of 
view. - (Jour~z.cles sav., Jan., 1883.) D. w. R. [858 


