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electrician a study of the fiindamental mag-
netic tneasurements rather than the perusal 
of treatises of this nature. 

L E D G E R ' S  SunTA N D  I T S  PLAlvETS. 
T h e  sun,  its planets, and tlzeir satellites. By Rev. 

EDM~JNDLEDGER,M A .  I1olldon, Stanford, 
1883. 432 p. 12O. 
OF late a consiclerable nnnlber of semi-

popular worlis ha\ e aljpearetl on astronon~ical 
subjects. Tlley seem to nleet a felt want of 
the community, and have been very snccess-
f~i l .  We call them semi-l~opnlar: I~ecause, 
while they are not written for professional as-
tronomers, they are adalltecl, in their st3 le and 
mode of treatment, less to the great masses of 
the business ant1 laboring popuiation than to 
the 8dncatecl people who are engagecl ill vari- 
ous professional occupations. Those, for iu- 
stance, who are busy in teaching, or with the 
practice of medicine or law, or nho are pursu- 
ing geological or biological research (in short, 
pretty much all who ~voulcl naturally subscribe 
for SCIEXCE),generally wish to lieep nu cou-
runt of what IS going on in other than thcir 
own special lines of work. and are cleligl~ted 
to fin(] what they want, wheil they can get 
it in an attractive form. 

Mr. Ledger's hook is an escellent one of 
this class. I t  is less diffuse t l~an  Xr .  Proc-
tor's essays, and not quite so imaginative. 
I t  is narrower in its scope than I'rofessor 
Kem~comb's Popular astronomy, but easier 
reacting, and fnller of detail in respect to tlle 
subjects of which it does treat. I b  inalies no 
special claims to originality, but is accurate 
and clear, and the st j le is unpretentious ancl 
agreeable. The book is nicely gotten up, and 
verx well illustrated. Altogetl~er,we hare no 

ASTRONOMY. 
F l e x u r e  of t h e  b r o k e n  t rans i t .  -Professor C. A. 

Young, after alluding to tile fact that the flexure-cor- 
rection of this peculiar form of transit is riot treated of 
in any of the common text-books on practical astron- 
omy (not even in Samitsch, who specially describes and 
discusses tlie instrument itself), states the theory of 
the correction to transits of stars observed with 
the 'broken transit,' which is often so great as to 
amount to a large fraction of a second of time a t  the 
zeilith. The coristarit of flexure must be Bnown, and 
its effect eliminated, before tlle collimation error can 
be determined by reversal of the instrument on a 
circumpolar star. The correctiorl has the same co- 

hesitation in pronouncing it a volume well 
worth reading ancl possessi~~g. 

I t  is mz~cle up of fifteen lectures rcacl in 
1881 a ~ ~ d  1882 in Gresliam college, Lontlon. 
Trvo are upon the sun, two are devoted to the 
inoon, two to the earth, and two to Jutliter and 
his satellites. Each of the other plankts has a 
chapter to itself (connting the group of plane- 
toids as one), and there is a chapter ciilitlcd 

Ptolemy versus Copernic~is.' Naturally, the 
lectures are not all of equal interest and ~ a l u e  ; 
but none of them are poor, or coultl be well 
disltensecl with. The  chapters upon BIars and 
the l~lanetoids strilie us as particularly good, 
ancl contain information not otherwise very 
easily accessible. The cl~apters on t l ~ e  sutl 
and inoon are also excellent, tho~igll na t~~ral ly  
enor~gli, in t l ~ e  main, only ail abritlgment and 
compilation from the recent books on these 
subjects ; to ~v l~ ich  l?ooks the author hand-
somely aclinon~ledges his obligations. 

There are remarkably few mistalies in the 
work : in fact, in reading it over for this notice, 
we have foniicl none a t  all, nnless we count as 
such, a b l n ~ ~ d e rin the illnstration on p. 147, 
re~resenting tlic comparative size of the sml 
as seen from Blerc~iry at  perihelion ancl aphe- 
lion ; tile difference being represented rerj.mnch 
greater than the truth. Speaking of illnstra- 
tions, the fine \Vooclb~~ry-type of the eclipse of 

1871 deserves special mention, and several of 

the pictures of Mars an$ J~ipiter  are unusually 

excellent. I t  is ratller a pity that a few pages 

of tables were not appended, containing the 

numerical statistics of the planetary system. 

They would have greatly increased the value of 

the book for those who wish not merely to read 

it once, but to lieep it 011 tlieir shelves for 

occasional reference. 


eficient with the level-error; and denoting this lat- 
ter, as usually ohtairiecl, by b, the flexure-cortstant 
by j; and the pivot-correction by p ,  the complete 
forniula for the 'level-con%tant' is [b k (fkp)]. 
Thus, by flexure, the tirne of transit of a star is af- 
fected by f cos z sec d. The sign of f charrges with 
the reversal of the instrnment, being always plus 
for eye east, and minus for eye west. Prof. Yo t~ng  
gives several methods of determit~ingj': by observ- 
ing zenith stars in reversed positions of the instru- 
ment, by means of the collimatin,: eye-piece and 
mercury-basin, or a vertical collimator supporled 
above the instr~unent,  and by leazt-sq~tare treatment 
of equations given by repeated observation of suit- 



able stars in both positions of the instrument. 
Some forms of the 'brolren telescope' transit, eqpe- 
cially those with a slender axis, require the addition 
of terms involving other functions of z than its 
cosine. Prof. Watson found for a Stackpole transit a 
flexure-correction of the forrn (fcos z +.rcos ?z)  sec (1. 
But if the axis is reasonably stiff, the second term is 
never sensible. - (Sirl. mess , June.)  n. I>.T. [l 

MATHEMATICS. 

Doub le  theta-f  unct ions .  -31. Caspary gives an 
account of some of the more ele~nentary theorems 
concerning the theta-functions of two variables. H e  
proves first, in a very simple manner, that  the squared 
functions can be arranged in the forill of a determi- 
naut of the fourth order mhich satisfies all the condi- 
tions of a determinant of an  orthogonal substitution. 
H e  derives also the Gopel relations between these 
functions and their application to Krimmer's surface. 
A number of other fundamental theorems are also 
arrived at  in a very elementary manner, making the 
paper a valuable introduction to the study of the 
double theta-functions. - (Journ. reine ang, math., 
xciv. no. 1.) T. C. 	 [2 

Per iod ic  funct ions .  -M. Hnrwitz discusses sin- 
gle-valued 2 n-fold periodic functions which through- 
out a finite region have the character of rational 
functions, and vhich  are real for real values of their 
arguments. More exactly lie examines the properties 
of the periods of such Abelian integrals as belong to a 
real algebraic form (yebilde). By a real algebraic 
form he  means the aggregate of all pairs of values of 
(x, y )  which satisfy an  irreducible algebraic equation 
( P ( x ,y)  = 0) whose coefficients are all real. Defin-
ing a periodic function by the equation 
$(uI  $ PI, ua f P z .  . . un fPn)= $(ul ,  uz . . ux),
the  complex of quantities P a  is called a period of the 
function 9, a single one of these qnantities being 
called a modulus of periodicity. A period is then 
real or pure imaginary when the moduli of periodicity 
which constitute i t  are real or pure imaginary. The 
principal theorem arrived at by the author is as 
follows: let $(ul ,  u, . . . un) denote a single-valued 
2 n-fold periodic function which everywhere throngh- 
out a finite region possesses the character of a rational 
function, and which takes real values whenever its 
arguments are real; then there are always n period-
pairs, 
(P lp ,Pzp .  .Pnp) ,  ( P , , n + p , P z , n + p 9 .  P,t,,t+p), 
which form together a system of primitive periods of 
the function, and which are of such a nature, that, for 
each pair, one of the two conditions following is satis- 
fied: either the first period (PIP. . . Pnp)is real, and 
the  second period (PI,,,+ p .. . P,, ,,+ p) is purely 
imaginary; or the first period is real, and the period 
(2P l , ? ,+p  - PI,p . .  . 2P?t ,  92-1-p --P,tp)is i)urely 
imaginary. -(Journ. reine ang. math., xciv. no. 1.) 
T. 	 C. r3 

PHYSICS. 

Liquefact ion  of n i t rogen a n d  ca rbon ic  oxide .  
-S. Wroblewslry and K. Olszewski give a more 
detailed account of the liquefaction of nitrogen 
(SCIENCE, i. 970). The gas remained invisible when 
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sab~nittedto a pressure of one hundred and fifty at- 
niospberes and a temperature of - 1360; but, when 
the pressure was slowly reduced to fifty atmospheres, 
the gas was liquefied, presenting a visible meniscus, 
and evaporating very rapidly. Under the same con- 
ditions, the authors succeeded in liquefyiilg carbonic 
oxide, mhich formed a colorless liquid with a visible 
meniscus. -(Conzptes rendvs, xcvi. 1225.) C. F. M. 

[4

Optics, 

Mirage.-In an  article entitled "State of the 
atmosphere which produces the forms of niirage ob- 
served by Vince and by Scoresby," Prof. Tait presents 
some very interesting researches regarding these par- 
ticular forms of mirage, After an  historical note, in 
which he refers to two valnable contributions to the 
subject by TJrallaston and by Bioi, which go far to- 
va rd  a solution of the problem, but have nnforlu- 
nately fallen into oblivion, he  presents his o v n  
investigations. His rnethod consists in treatifg the 
curvature of a ray of light in the sanie way as the 
motion of a projectile; the two cases corresponding 
when, in the case of mirage, the square of the index 
of refraction of the air is proportional to the distance 
froni a given horizontal plane. 

H e  finds, however, that, "whatever be the law of 
refractivr index of the air (provided it be the same 
a t  the same elevation), all we have to do to find the 
various possible images of an  object a t  the same 
level as the eye is to draw the czivoe of vertices for i 

all rays passing through the eye in the vertical plane -
containing the eye and the object, and fcnd its inter- 
section with the uertical line nzidzoay between the eye 5 
and the object." By making suitable suppositious 
regarding the change of density, he  finds that  " the 
conditions requisite for the production of Vince's 
phenomenon are a stratum in which the refractive 
index diminishes upwards to a nearly stationary state, 
and below it a stratum in which the upmard diminu- 
tion is either less, or vanishes altogether." It will be 
seen that  the solution of the problem of atmospheric 
density and refraction by t l ~ i s  means is entirely in- 
determinate. The supposition of Prof. Tait satisfies 
the conditions presented by the observations of Vince ; 
but that it is the only law or the true law must be 
verified by investiqations of a different nature. 

The niethod is especially valnable in its inverse form 
as affording a test of supposed lavs  of density and re- 
fraction in their ability to furnish the various phe- 
nomena of mirage. - (nature ,  May 24.) G.  E. c .  

r5
(PILotography.) 

Concen t r a t ed  deve lope r  ill o n e  solu t ion .  -
Where the photographer intends to travel, and devel- 
ope on the  route, i t  is very desirable to reduce his 
chemical outfit to the smallest bulk and to the fewest 
liquids possible. Nr. G. Cramer, the dry-plat8 manu- 
facturer, gives the following formula for a developer, 
which he  considers gives the  best of results, and a t  
the same time has the  advantage of extreme porta- 
bility. 

Stock solution. 
Sulphite of soda (crystals) . . . . . 3 ounces. 
Bromide of ammonium . . . . . . + ounce. 
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Bromide of potassium . . . . . . . 14 onnces. 
Pyrogallic acid . . . . . . . . . 2 onnces. 
Dissolve in distilled water . . . . . 32 ounces. 
Add sulphuric acid (c. p.) . . . . 120 minims. 
Add aqua ammonia (strongest) . . . :ionnces. 
Add water to make L I ~bulk to . . . 40 ounces. 

The snlpliuric acid and aqua ammonia should be 
measured very exactly. Instead of three onnces of 
crystals, two ounces of granular sulphite of soda rnay 
be snbstilutc~d to produce the same effect. 1)ihlte a 
sufficient qnantity for one day's use as follows: for 
ordinary purposes, one part in eleven; for very short 
exposures, one part in three to six;  for over-exposed 
plates, or in all cases where great intensity arid con- 
trast are desirable, one part in twenty. This devel- 
oper may be used repeatedly if i t  is always returned 
immediately to the pouring-bottle, which should be 
provided with a tight-fitting rubber stopper. As long 
as  the soliltion remains transparent, it is good; but 
when it loolrs n ~ u d d y  its use shonlcl be discontinued. 
-(Philad. pilot., June.) w. H. r. 16 

ENGINEERING. 

Mill-engines.-The Sonthwark iron foundry Eras 
constructed for fiIessrs. Cheney Brothers of South 
Mancliest er, Conn., a compoun(l 'Porter- Allen ' en-
gine, having steam-cylinclers 12 and 21 inches diam- 
eter, 2-feet strolre, to run a t  180 revolutions per 
minnte. The power is given at  200 horse-power. The 
ratio of expansion is 16. The expenditure of water 
was 18.6 pounds per horse-power and per honr. Of 
this, 11.75 was accounted for by the indicator: the  
rest was wasted by condensation in the steam-cyl- 
intlers and by lealiage. I n  these engines the low- 
pressure cylinder i.3 stearn-jacketed, and the exhaust 
from the high-pressure cylinder passes into an intel-
mediate reservoir, from which the large cylinder is 
supplied. Tlie reservoir acls as a separator for the 
water carried in  with the steam; and this water is 
trapped off, and does not reach the low-pressure cyl- 
inder. - (ilfecl~anics, May 19.) 1t. n. T. [7 

Compressed steel. -Tests have been made at  
the  Watertown arsenal on cold-worked steel made 
by Naylor R- Co. a t  the Norway steel and iron works, 
Boston, Mass. The elastic limit is raised frorn 26,540 
ponrlds per square inch (1,966 kgs. per sq. cm.), in 
the hot-rolled bar, to 61,000 pounds (4,288 kgs.) in the 
cold-rolled steel. The ultimate strength is increased 
from 66,400 ponnds (3,895 Iigs.) to 70,320 (5,140 Irgs.), 
ill one case, and to 81,890 (5,757 Bgs. ) in another. The 
resnlts of tests made at  the  mechanical laboratory of 
the department of engineering of the Stevens irrsti- 
tute of technology are given, showing the increase 
due to cold rolling to be 70 per cent of the original 
torsional strength with iron, and over 150 per cent 
with soft steel. The resilience, or shoclr-resisting 
power, was increased, in an average of three tests, 
nearly 300 per cent i n  iron, and to double the latter 
quantity in steel. - ( Ih id . )  a. 11. T. 18 

Time-fuze for artillery.- Col. Richardson, R.A., 
finds that  all the fornrs of time-fuzes a t  present in 
use are unsatisfactory, since they deperid for their 

accuracy on the length of time during which a given 
colnmn of composition burns; and this is a ~na t t e r  
which is difficult of control a t  the best. Ice proposes 
to take advantage of the rapid and regnlar rotation 
of the shell during its flight by which to work a 
mechanism, wliich shall liberate a concussion-flue 
a t  any desired momerrt. -(I'roc. roy. aptill. iitst., 
April, 1SS3.) c. E. nr. 19 

CHEMISTRY. 

((r'e?zeral,ph?lsicnl, and iwo~gnnic.)  

Basic sulphates of copper.-By con1 inued boil- 
ing ot a solution of cupric snlphate, S. U. Picker-
ing obtair~ed a basic sulphate, to whicli he  assigns 
the fornrula (j CaO . 2 SO . 5 IIpO. I'rrcipitation 
in the cold with potassic hydrate gave the basic salt 
4 CuO . SO3. -(Cl~ern.nptus, xlvii. 183.) c. F. nx. 

[lo 

The hydrates of chloriile -I t  Maumeni: thrnlrs 

tliat the hydrate C1 . 10H,O, nlc,iltioned by Faladay, 
does not exist. Maumeni: observed the formation of 
the hydrate C1 . 4 JI,O,  which crystallized in cubes, 
and of the hydrate C1 . 7 H ,O in well-marlred crystals. 
Tlirth an excess of water, the hjdrate C1 . 4 H,O is 
converted into the form C1 . 12H,O, which forms 
o~tliorhornbic crystals. - (Bull ,  soc. chijn., xxxix. 
397.) c. F. 11. 111 

Ammoiliacal bromides and oxy-bromides of 
zinc -When zinc oxide 1s dissolved w ~ t h  the aid 
ot heat in a solution of alnmorric brornicie, G. Andr6 
states tliat the compound 3 ZrrI%r2. 3 NIX, . X I  ,O is 
forn~ed. This comljonnd is cornpletc~ly decornposed 
when boiled with a Iargr quantity ot water, leaving 
only the oxide. Tlicl cornpounii 3 ZtrBr, . 4 N R ,  . I1,O 
is fornled when the experi~nent is conducted in the 
cold. On passing dry annnonia gas into a solution 
of ~ i n c  bromide, i t  is ahsolbed, with the tornlation ot 
the product 3 ZnBr, . 5 NIX, . II ,O. The compound 
2 ZnBr, . 5 NII , results when the ainmoniacal bro- 
mide 2ZnBr, . 5 NI13 . 2 I ILO is heated. The follow- 
ing ouy-bromides were prepared by methods similar 
to those wlricl give the oxy-chlorides: ZnIZr, . 
4ZnO . 13FI,(C! ZnKr, . 4ZnO . l 9 I l 2 0 ,  %n13r2 . 
6 ZnO . 6 HLO, ZnUr, . 6 ZnO . 3.5 H,O. -(Uull. soc. 
chirn., xr r ix .  398.) c. m. 32. El2 

Artificial hausmannite. -By heating manganons 
chloride to the point of fusion for several Ilours, A. 
Gorgen obtained crystals, on cooling, which possessed 
all the  properties of the mineral hausmannite. -
(Comptes rendus, xcvi. 1141-.) a. s. M. [I3 

Formation of sulphides by  pressure. -W. 
Spring submitted finely divided magnesium with the  
amount of sulpllur calculated for one atorrr to a press- 
ure of sixty-five hnndred atmospheres. The prod- 
uct proved to be a hornogeneons mass w l ~ i c l ~  gave 
off hydric sulphide when heated with water to GO0 or 
60°. Zinc sulpliide was fornied by subjecting a mix- 
tnre of zinc and sulphur to the same pressure. Iron 
united with snlpliur, forrning, probably, a polysnl-
phide. Cadmium gave a yellow powder, from which 
hydrochloric acid liberated hydric sulphide. Sul-
pliides of aluminum, bismuth, lead, silver, copper, 
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tin, and antimony were obtained by this process. -
(Be~ ie l~ t e  c. F, hf.deutsch. ehem. gesellsch., xvi. 999.) 

L14 
(Analytical.) 

Dete rmina t ion  of nitrogen. -A newr method 
for determining nitrogen, applicable to all nitro-en 
con~pounds, is proposed by H. Grouven. I t  consists 
essentially in blrrning the substance at  a bright-red 
heat in a current of superheated steam. EIe first ap- 
plied the process 011 the large scale to the protluction 
of amnionium salts from peat, but has since pt:rfected 
it as an a~~alyt ica l  method. The subs t a~~ce  is burned 
in a boat, and the vapors arising from it are passed 
over a glowing layer of small fragme~its of a prepa- 
ration called by the  author ' contact-mass', arid then 
through standard acid, as in the soda-lirne method. 
Tlie contact-mass col?sists of an  ignited ~n i s tu re  of 
peat, chalk, and cement clay in certain proportions, 
r~nd must be renewed after about fifty combustions. 
The advantages claimed for tlie method are, that com- 
bustions may siicceecl each other rapidly in the same 
apparatus (constructed of iron, with asl~estos stop- 
pers), tha t  large quantities of material (t,wo to three 
grmns) uiay be used, that no dryingor pulverization is 
necessary, and that it may be combined with an ash 
determination. Nitrates are dissolved ~ ~ i t h  addition 
of sugar, sufficient clay is added to make a stiff 
dough, and the latter is introtlucecl into the appa- 
ratus. The rnethod is said to give concordant results, 
which are slightly higher than those obtained by the 
soda-lime method. - (Landw. vers.-stut., xxviii. 313.) 

pasture-land of so-called ' 

FI. P, a. 115 
AGRICULTU,RE. 

Chemis t ry  of ' fairy-rings! -The formation on 
fairy-rings,' that is, of circles 

of dark-green grass more luxuriant than tlie sur-
rouncling herbage, has long been supposed to be con- 
nected with tlie growth ancl decay of f u ~ ~ g i ,which 
serve as manure for the grasses which succeed them. 
The effect has by some been ascribed chiefly to the 
ash of the fu~lgi,  while others attribute it largely to 
their nitrogen. Two views are poss'ble in regard to 
the wag in which the fungi enrich $he soil. They 
may have the  power of attacking those organic arld 
mineral matters in the soil which are not available 
as food for higher plaiits, and so of converting them 
into an available form, or i t  is poqsible that they 
have the power to assin~ilate free nitrogen from the 
air, arid thus increase the store of this element in 
the soil. Lawes. Gilbert, and Warington have en- 
deavored to decide between these alternatives by ana- 
lyzing samples of soil from within, on, and outside of, 
several such rings. Almost u~iiformly the percent- 
age of nitrogen in the surface-soil to the depth of 
nine inches was greatest outside the ring, least 
within it, ancl intermediate on the ring. The results 
of the carbon determinations were similar, but less 
uniform. The authors conclucle that the fungi sim- 
ply render more available to vegetatiou materials 
already exi-ting in the soil ; ancl that, as these mate- 
rials are talien up and renioved in the more abundant 
growth which follows, the soil is naturally impover- 
ished. This conclusion applies, in tlie first place, to 

the nitrocen ; but it mould seem that it must be equal- 
ly true of tlie a>h i ~ ~ g ~ e d i e ~ l t i .  TTTl~etlier there !nay 
not a130 be an erolution of free nitrogen by tlle fungi, 
or w l~c t l~e r ,  nitrogen may not be 011 the other l ~ a ~ ~ d ,  
assimilatt~d from the air, are undeterrnil~ed questions ; 
but the phenon~ena are explainable witlio~lt these sup- 
positions. -(Juurrz, cherra. YOC. ,  ccxlvi. 208.) H. P. A. 

GEOLOGY. 

P u e r c o  b e d s  i n  France .  -Professor E. D. Cope 
referred to an analysis by I)r. Le~noineof the marsu- 
pial types belonging to the .fuzlize cernaysienne as 
liaving been ~iiatle considerulrly later than tlie spealr- 
er?s diagnosis of sill~ilar forms from the Pnerco berls, 
which belong to the same geological horizon. H e  
clninieil, that, as tile age of the American for~nation 
liatl been the fir4 to be tlefi~litely determined, it* name 
should be applietl to the corresporiclir~g French de- 
poails. -( A c u d .  nab,sc. Philud.; meeting June  12. j 

[I7

T h e  Al l egheny  oil-sands.  -111..C. A. Ashburner 

stated that he had rece~ltly examined the Allegheny 
oil-fields of veste ern New York. ancl had bepn able to  
cletern~ine one or two points of i11te1,est both to con]- 
merce arld to ge(11ocy. Afti:r definil~g the Bradford 
antl Allegheny oil-fit.ldi, the v a r y i ~ ~ g  horizons of the  
oil-supply mere allude(1 to. R e  liatl tleter~nined that 
t he  Alltxphe~~y oil-sands of New Yorlr were not above 
tlre 13radfortl sands of Pennsylvania, but ~vere the 
same. Investigations extenclecl into Livingston. Steu- 
b m ,  antl Wyolnirlg cot~nties. N.Y., estal~lished the 
belief that the sancls allucletl to  belong to the 
lou-er Cheniung group. hlr. Ashburner further re- 
niarltetl, tliat, while tliese sands are doubtless for the 
most pa~ , t  reservoirs of oil proclucrcl in lower strata, 
some of the rnaterial was fornlecl from plants con-
tained in the sands themselves. Tlie oil in Pennsyl- 
vania never reaches the reservoirs from above. 

Mr. Benjarnin S. 1,gman stated his helief that  t he  
oil always originates in the sand where it is found. -
(i lcad.  nnt. sc.; ineeting June  12.) 

GEOGRAPHY. 
(A~c t i e . )  

N o r t h e r n  notes ,  A t l an t i c  region. -The Ger-
mania sailed from Hamburg, June  20, wit>h provisions 
and instruments for the German ex!:edition a t  Cnm- 
berland In11 t. -The departure of tlie TITilleln 
Barents in search of the Dutch expedition on the 
Varna toolr place as proposed. -The account 
recel~tly publislied of the wintering a t  Cape Flora, 
Franz Josef Land, by the Eira party, contairts numer- 
ous items of i~lterest i n  connectioii with the proposed 
use of this land as a starting-point or base for more 
northerly expetlitions. As might be expected from the  
insnlarity of the land, the winter is milder than in 
the sariie lat i t l~de on the west Greenland coast. The  
land is probably slo~vly rising, like most other arctic 
land. Terraces ninety feet above the sea-level were 
observed. Resident land-animals, such as reindeer, 
arctic hares or rabbits, and ptarniignn, there are none. 
Of wandering arctic animals who live in the sea or 
on the ice, and are common to the wliole frozen re- 
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gion, and sea-birds, there is a certain supply, the for- of Massett Inlet (named Hancock River by Capt. 
mer being present the year round, t l~ough only male Crowell of Boston in 1791), where potatoes and other 
bears occur in winter, and the small auks for two- vegetables flourish ; and the fat and sleek appearance 
thirds of the year. The lowest te~llperatule observed of the cattle has been often mentioned by more recent 
was forty-three degrees below zero, Falirenheit. a ~ ~ d  vkitors. The western coast of these islands has 
this in latitude 800. -'I'ronlholt, whose researcltes 
into the aurora borealis have proved its contiection 
with electrical discharges from the earth, proposes to 
spend the winter 188:3-84 in Icelarltl, t levoti~~g liirnself 
to similar st.uc1ies with Lemstrom's apparatus, and on 
the lines indicated by hirn. -The IT. S.S. Yalitic 
sailed June  14, from New Pork,  to join the Proteus 
at  St. Joltns. Ensign H. G.  Dresel, U. S. N., accom-
panies the Pantic as naturalist. Later advices an- 
nounce the departure of botli vessels from St.  .Johns 
for Lady Frariklin B;ty, Jnrie 29. ---The Danisll 
South Greenlarid expedition lias arrived at its field 
of ~vorlr, aud a t  litst accounts expected to begin 
operations i~rin~etliately. -w. H. D. [I9 

N o r t h e r n  notes ,  Pacific region. -June 2, the 
stea~nship Dakota left S ~ I I  Fraltcisco for an excur-
sion throughout ~011th-eaqterri Alahlra with a large 
nurnber of excursionists. Similar excltrsions are 
planned for July a ~ ~ d  scl~ooner Leo August. .-The 

has sailed from San Fr~illcisco to Puint Barrow, to 

relieve Lieut. Ray and his party, and to obtain 

absolute ~nag~ret ic  and pendulu~n ob- 
astronotnical 

servations a t  the station. Iteturning, Mr. Clarlre of 

the signal-servire will relieve the present officer at  

St. 3Iicllaels, Norton S o ~ ~ n d ,  
and take charge of the 
station, wliich will be the most northern sig~ral-ser- 
vice station then in operation. - 4  vessel for the 
hydrogral)llic exploration of the waters of Alaska, 
under the a~~sp ices  of the U.S. coast-survey, is about 
to be constructed on the Atla~itic coast, and sent out 
via Cape Horn, i t  being found that the expense of 
b u i l d i ~ ~ gher on the Pacific coast would considerably 
exceed the fu~rtls available. -The last reports from 
the mirlrs near Juneau, Alaska, are very favorable: 
the owners of one ~ r ~ i r ~ e  'cleanetl up  ' $9,080 in April; 
$80,000 have been refused by the owners of another 
claim. A nnrnber of' miners will have preceded 
Lieut. Schwatlta on his j ~ ~ u r n e y  down the Lewis and 
Yulron rivers t,liis season, bound to join the Schreffelin 
party on the Tiinanah. If tllcse numerous prospect- 
ors and adveliturers were to record their observa- 
tions, doubtless much valnable inforrllation on other 
than n ~ i n i ~ l gtopics might be preserved. --- The 
rock upon which the steamer Eureka was lost last 
month proves to be a previonsly urlknown danger. 
-The decrease of salmon in the rivers of Oregon 
and elsewhere has led to much activity in pubhing 
out into the new north-west ill search of unpillaged 
streanis. A great many new salmon-firhelies have 
been estahlihhed at  various points in British Colurn- 
bin and Alaska. -The U. S. S. Adams is to visit 
the islal~d of Kadiak on her stunlner cruise. T h e  
authorities of E r i t i ~ h  Columbia have irlstitnted an 
exploration of tlie Queen Charlotte Islands with 
reference to agricultural lands. The north-eastern 
portio~l of tlie northern island has been noted for 
nearly a century for its attractive aspect. The I-Indson 
Bay company has long had a station at  the entrance 

hardly been visited by explorers since Ingraham, in 
1791, made his sketch-map of tlie coast. I t  is high 
and mountainous as far as known, and, lilre the 
south-eastern part of tlie group, liliely to be chiefly 
valuable for its timber, minerals, and fish. -The 
body of a white man murdered by the British Indi- 
ans has been found near AIilbank Souml, concealed 
near the shore; wllile two Alaskan I~i(l ians,  who 
enliveried a visit to British Colurnbia by slaying two 
Chinamen, have been sentericed to be hangeil at  
Victoria, V.I. -The steamer I'inta of the U. S. 
navy, which was prepared for police-duty and explo- 
ration ou the Alaskan coast, and lately pronourlced 
unseaworthy, has been re-examined, and the decision 
reversed : she will sail shortly viic Cape Horn under 
the cornm;tntl of Lieut. Uriel Sebree, U.S.N. This 
voyage will offer excellent opportu~~ities for scientific 

observatio~isen mute. -The U. S. S. Corwin, under 

the cornrnand of Capt. IIealy, has sailed under in- 

structions to visit Juneau, and settle certain quar- 

rels between American and Rriti.11 rtiiners there, 

then to proceed to the Pribiloff Islands to protect the 

seal-fisherie*; after which St. Lawre~lce Bay, Bering 

Strait, will be visited, and tlie presents from tlle gov- 

ernment to those hospitable Cliukchis who prederved 

the lives of the li,odgers party will be delivered, arc- 

tic whiskey-smugglers looked after, and the usual 

observations made. -w. 11. n. [20 


BOTANY. 

Cryptogams, 
N o t e s  o n  Laminariae.  -In the fourth part of his 

Observationes phycologicae, Prof. J. E. Areschoug 
gives a revision of some species of Lnminaria and 
related gcnera, including several of the forms forlnd 
in tlie Ullited States. Ire considers that L. platy-
meris, De la Pyl., is tlie same as L. Cloa.toni, which 
he places in thegenus Hafgygia, to which he consi(lers 
that 1,. Andersonii also belongs. -w. G. F. [21 

I o w a  fungi.--Professor J. C. Arthur gives very f ull 
descriptions of twelve species of Iowa Uroinyces, 
including one new species, U. acuniinatus, on Spar- 
tina. At  the end is an index of synonyms and 
host-plants. - (Ilull. ilrliniz. C I C L L ~ . ,ii.) TV. G .  F. [22 

I C n j ~ ~ r i o u ~Algae .  -111a paper 011some Algae of 
Minrlesota supposed to be poisorlous, Prof. J. C. 
Art.har gives an account of a species of Rivularia 
infesting the water of ponds a t  Waterville, Mit~~l . ,  
and snpposed to be the cause of death or injury to 
cattle. He also describes the condition of Lake 
Phalen, near St. Paul, i n  which he funnd several 
species of Nostochaceae. - (Bt~31.&Finn. acacl., ii.) 
W. O.  F. r23 

Ohio  fungi.  - In  a continnation of his paper on 
the mycolngic flora of the Miami valley, Mr. A. P. 
Morgan gives a description of tlle Hyporhotlii, Der- 
mini, Pratelli, and Coprinarii of the region mentioned, 
including sixty-five species. -w. c,. e. [24 



Phenogams, 
Formation of cysto1iths.- Cliareyre has exam- 

ined the developlnent of these bodies with special 
reference to the source of the materials from whicll 
they are produced. He finds that  the food-reserve in 
seeds of Urticaceae is cornposed of aleuron grains 
possessing 'globoids; ' and yet the calcareous mat-
ter forming the globoids, tl~ongli disappearing at the 
period of germination, does not contribute to the 
formstion of the cystoliths. Sometimes, when grown 
upon pure sand, the seedlings exhibit the pedicle of 
tlie cystolith, but notlling more. Upon cliallry soil, 
or exen ordinary earth, tlle cystolitlis appear very 
soon,-in fact, as soon as tlie cotgledo~is are disen- 
gaged froin the seed-coats. If the seeds are made to 
germinate in darkness, even if other conditions are 
favorable, the cystoliths remain in the rudimentary 
state. Furthermore, in sonie cases, cystoliths already 
forrned dirappear upon keeping the plants in dark- 
ness. -(Conzptes ?e?zdus, May 28.) G .  L, o. [25 

Coelenterates, 
A new hydsoid polyp.- Professor E. D. Cope 

described a n  interesting form of hydroid polyp found 
in large numbers on the bark of submerged trees in 
Upper IIlainath Lake, Oregon. I ts  coenoecium is a 
mass of creeping yellowish stems embedded in sar- 
code. Each zo6id is of an elongate oval form, sessile, 
and wit11 six rags of equal size, each one-half as long 
as the body. The zo6ids are translucent, hut with 
two oval bodies in the lover half of the body-cavity 
of a yellow color. These are collected in masses as 
large as the fist. The length of each zooid is one 
milliinetre. They did not extend themselves beyond 
this length, neither did the rays elongate to beyond 
half the same during the time they mere observed. 
They retracted themselves on being irritated. They 
do not possess any friuges like the arms of the 
polyzoa. As tlie possession of a coe~ioeciu~ndis-
tinguisEies this genus from all the fresh-water hy- 
droicls, it was proposed to distinguish it as the type 
of a new genus with tlie name Rhizohgdra, the 
species being named flavitincta. An attempt to pre- 
serve sorne of the nlasses of zoijids in alcohol .ir7as 
not successful. -(Acnd. nat. sc. Philad. ; meeting 
June  19.) 126 

Mollnsks, 
Abyssal mollusks.- The fifth part of the 1101- 

lusca of tlle Lightning and Porcupine expeditions, 
by Dr. J. Grvyn Jeffregs, lias been received. I t  treats 
of the Solenoconchia, Polgplacophora, Docoglossa, 
and scutibranchiate li~ripets, contains sapplementary 
notes to the preceding four parts, and is illustrated by 
two excellent plates. The number of species first 
described hereiri is not large; but a surprising nnln- 
ber of facts as to distribution, sgTnonyrrig, biography, 
and external anatomy, are brought together. In  
adopting a later name than Acrilaea for that  genus, 
he observes that in the original description no type 
or species was mentioned by Eschscholtz, but lias 
apparently overlooked the fact that the same is true 
of the genus Tectum, by which he ~vould replace 
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Acniaen. -Parts xv, and xvi. of the prelimiilary 
descriptions of the Mollusca of the Challenger expe- 
dition, by Rev. R. Boog-?\Tatsou, are at hand. They 
cover the Raneilidae, Muricidae, Scalariidae, arid 
Solariidae in the first, and the Fissurellidae and 
Cocculinidae in the secolld part. Quite a number of 
the species are from comparatively shallow xvater. 
Eigllt new sl~ecies of Puncturella were obtained 
from one dredging a t  a locality north of Culebra 
Island, near St. Tllomas, in the Danish ??rest Indies. 
One of these is the largest yet lr~iown. The coinnlon 
Punctnrella noachina Linn. of British, norlh-east 
American, and Alaskan seas was obtained in the 
Straits of Magellan, at  Eerguelen Island, and at  n 
station between these two, which seems truly re-
markable. The opercnlnm of Nassaria liampyla 
?\Tatson, and the de~ltitiori of a n e v  species of Coccu- 
lina from the Philippine Islands, are fig~~recl. Thc 
teeth closely resemble in general features those of 
the Anlericarl species, except that tlie median tooth 
is more, a r ~ d  tlie major laterals less, developed than 
in the forms obtaiiied by tlie U. S. fish-con~mission. 
The descriptions are in tlle full and faithful manner 
cliaracteristic of Mr. ?Vatson's work. - TY. H. D. 

[27

Crustaceans, 


Haelnoglobill in the blood of Branchiopoda. 

-Sorne years ago E. Van Beneden discovered a dou- 
ble system of circalation in sorne of the parasitic 
Copepoda like that in many annelids, and described 
a complicated system of vessels with true walls, filled 
wit11 a red fluid containing haenloglobin, but no cor- 
puscles, and entirely distinct from the lacunar sys- 
tern with colorless fluid containing corpuscles. P. 
Regnard and It. Blanchard find a similar system in 
Apus, and believe that it exists also in some Cladocera 
and Ostracoda. Chen~ical examination convinces 
them that true haemoglobin is present iri the blood 
of Apus, is always co~nbined with oxygen, and plays 
some part in respiration. - (2001.anx., May 7, 1SSS.j 
S. I. S. [28 

Fresh-water Copepoda. -F. W. Cragin enu-
merates the genera of free-swimming Copepoda 
known to inhabit inland waters, ilescribes and fig-
ures ten species of Cyclops, half of them new, from 
Cambridge, Mass., and publishes a translation of de- 
scriptiolls in Iiussia of several species of Cyclops by 
Poggenpol. 1Ir. Cragin notes the occnrrence of the 
gregarinian, Lagellella nobilis, in North American 
species of Cyclops. - (Tvaizs. h'ansas ucnd. sc., viii. 
1883.) s. I. s. [29

Insects. 
The male genital armature of Lepidoptera. -

Considering liow important a use has been made of 
these orgatls to dist,ing~ish species in nearly all other 
groups of insects, it is a little surprising to see liow 
few lepidopterists hare  availed themselves of the 
excel le~~t  Ramburlnarlrs of distinction they afford. 
in 1539 (whose writings Gosse in the paper before us 
entirely orerloolrsj, de Haan in 1842, and recelltly Bu- 
chanan \ITl~ite, are t,he only European authors who 
have paid any attention to these organs in butterflies ; 
arid Scudcler and Burgess stand alone in this toantry. 
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I n  the present paper, (fosse describes and figures their 
appearance in  eleven species of Ornitlloptera, and 
fifty-six species of Papilio, incl~tding onr own l'hoas 
and Turrius. I n  one, P. Schmeltzi, he  found a slight 
asymmetry in the annature of the two classes. 
Gosse gives new rlarues to nearly all the parts. The 
side-plates, or flnrjs, -cvhicl~ conceal the .~vl~ole,he  
terms, as usnal, ' valves; ' the irrwardly projecting 
armature of the interior of thew, t11e ' harpes ;' the 
beak-like mesial 1)rolongation of the eiglltll abdominal 
segment, the ' I I ~ C I ~ S;' the unpaired appendage lying 
between it and the intromitlent organ, tbe ' scal~hitun.' 
IIe Elas done particular service in the care witb which 
he llas reproduced the scapliinir~, -an organ consist- 
ing, in the swallocv-tails, of ehitiriorrs points on a menl- 
branous body, and therefore badly distorted in dtied 
specinlens. Tliis portion was studled and dr'tcbn after 
it h'td been n~atle to assume its untural fresh appear- 
arlce by absorbing a drop of water. The variety and 
strangeness of fornr and armalure assurriecl by these 
parts, and pat titularly by the so-called scapl~iunl and 
harpes, is very remarltable. I n  his iianliug of these 
parts anew, Gosse has burdened LIS with new terms 
for organs which are abunclantly named already ; but 
they will, pc~lraps, have their advantages, if tlrey do 
not survive after Iromologues ilr otlrer insects are 
pointed out. I r r  his reniarlrs on thrse organs in 
other butterflies, Gosse fails to see the homologies 
wllich exist, ancl whicll Borgess points oa t  in part 
irr a paper w h ~ c h  Gos5e appears not to have seen 
(ilnniu. menr. Rost. soc. nut. hist.), and Uucl~anan 
White as well (Truns. Liizn. soe., Zool., i. 358). I n  
b r i ~ f ,  it nlay be stated that the organs in butter- 
flies consist, besitles the intromittcnt organ, of 
silnply an  unpaired q p e r  organ, aud pai~etl  lower 
appendages ; both of which are attachetl, the upper 
ilnmovably, to the  ninth abdonlinal segment. The 
upper olg:in usually talres tbe forru of a hook, and the 
lower, of claspers. In the Papilior~itles, however 
(including in that both swallow-tails antl pieritls), the 
dorsunl of the eighth segtnent of the abdomen is pro- 
lonqed posteriorly into a telrninal lrook overlying and 
concealing the true upper appendage, a11tl a t  first 
readily mistaliclr for it, as shown in tlre swallow-tails 
by White antl i n  the pieritls by Uu~gess. I3nrqess 
also sl~ows that f,rlse claspers exist in Dan:~is, tliler- 
ing only frola true c1asl)ers in not being articulated. 
Bearing irr nlirld the attachlnent of the diiferent ex-
ternal organs ancillary to generation, their homolo- 
gies tlirougl~out the  iilsccts are not difficult to trace. 

13uchanau White termed the 'upper organ ' of Scud- 
der antl Uurgess tlre ' tegurneu,' and their ' clasps ,' 
'harpagones.' The uncus of Gosse (which on rare 
occasions is wanting in some swallow-tails) is tliere- 
fore no proper part of the  ordirla~y organs ancillary 
to generation, bot a prolongation of the  eighth abtlom- 
irlal seg~nel~t .  The scaphiurn is the  upper organ, or 
the tegumerl, of White ; the valves of Oosse, the 
clasps of Scutltler and Burgess or the  harpagones of 
White ; and the liaipe, merely the arrnature of the  
claip, which is extreiriely varied a r ~ d  con~plex, not 
only ill the group where Gosse lrns so wcll illustrated 
it, but  also in rxiany skippers :indeed, this bizarre form 

of armature, both of ' scaphiurn ' and ' have , '  is a new 
indication of the alliance between the swallow-tails 
and skippers. We nray further rcmarli, that, if the 
old genus Papilio is the sooner broken up by the 
additional help afforded by these new st~tdies, Qossc 
will have done systematists a real service. - (Dans.  
Linn. soc. Lond., Zool., ii. 265.) s. 11. s. [30 

VERTEBRATES. 

Chemistry and physiology of blood-serum.- 
I n  dogs whicli have been starved for a period of five 
or s i s  days, and whicli previous to the commence-
ment of the starvation lrad been fctl for two or three 
weelrs on horse-flesh freed as far as possible fro111 fat, 
Enrclrliardt firrds n diminution in the total amount 
of pioteitls in the blootl-serarn, t l ~ c  loss varying frorn 
4 % to l t i  % of the oiigirr:~l amount of proteids picsent. 
Of the two proteids of seruni, the c1u:intity of serum-
globulin increases tluririg sta~vation,  the increase 
m n ~ i n g  in his experiments froirl 22.8% to 66.4% of 
the  quantity present before starvation. Serum-albu-
men, on the  other hand, suffers a marlred tliminu- 
tion, from 5.S % to 21.66% of the normal quantity. 
A calculation of the probable loss of alburrrerl from 
the blood and lyrnpll on the basis of Iris experiments, 
wllerl colnpared with llre ainourlt of urea excreted 
by,dogs, accorcliug to Voit, in the first, five day? of 
starvation, shows that  the quantity of albunlen lost 
from the circulating licloids is ~nncl r  too srnall to 
accourlt for the proleitl destructior~ indicatetl hy the  
urea. Uurcklraidt made use of dialysis clilefly in 
determinirlg the quantity of sernm-globulin present 
in serum. The serurn-albnnlen mas estimated as the 
difference between the total proteids and the  serum- 
globulin. H e  states t11aL IIarniilarsten'r method of 
obtairling serum-globulin by nieans of AIgSO , is not 
reliable. Coniplete sa tura t~on with MgSO , throws 
down riot only the serum-globulin, but also a large 
aniount of proteid, which sesemblrs seruui-albumen, 
as usually untlerstood, in every respect except in its 
precipitation by iVIg.SO,. -(Arch. exper. pscth. phar-
malc., xvi. 322.) W. rr.  n. [31 

Double staining blood-corpuscles. -Dr. Vin- 
cent Harris has made a series of system;~tic ex- 
perinier~ts on donble staining of nucleated blood 
corpuscles with aniline dyes, antl gives in connection 
therewith a table of the aniline dyes, and tlieir solu- 
bility in water and alcohol. A little blood was dried 
rapidly in a thin layer ou n slide, and treated with 
two dyes in succession. Tllo only entirely successful 
combil~atiorlswere tlre following: roseiri and arriline 
green, fuchsin and rnethyleri blue, fuchsin and Uis- 
lnarck brown, eosin and resuvrn, i o t l i~~e  green and 
UislnarcB brown, IIoffnran's violet a r ~ d  Uismarclc 
brown, aniline violet and methylen blue. The 
greens were rlot at  all permanent. Tlre results were 
often variable and uncertain. For success the solu- 
tions must be quite fresh. The time each dye is al- 
lowed to rernairr qreatly affects tlre results. - (Quart. 
journ. micr. sc., 1883, 2'32.) c. s. M. 

The primitive mouth of vertebrates. -Accord-
ing to Ilauber, tlre gastrula rrrouth (original blastopore 
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or prostoma) is represented by various parts in .ierte-
brates. 111 Pretrornyzr~n, stargeonq, and ~ m b h i b i a  it 
is unrlivided. 111 sharks it is tlivided into two parts ; 
i.e., primitive furrow, and posterior mar,rrir~al open-
ing. I n  birds i t  consists of the primitive furrow and 
marginal notch of the germinal area, and includes 
also the variou.; small ope~~illga formed at  the tern~i-  
nal  swelling of the embryo ; viz , the nerirenteric 
canal, the phssaqe observed by Gasser in the ernbryo 
of the Cocl~in-China breed of hens, and the break 
which sometimes occurs between the allantois sack 
antl the ectoderrnal irlgrowth behind the tail (caudal 
sack). 

Rauber alqo asserts in the same papei that  the 
bilateral oatgrowths from the primitive strralr of 
amniote embryos are homologous with the divestic- 
nla forming the mesoderm in Amphioxus. -(2001. 
anx., vi. 143, 163.) 133 

Reptiles, 
Venom of serpents. -The constitution of the 

venom of certain of the poisonous serpents has been 
examined by 3litchell a ~ ; d  Reicliert .ivitl~ interesting 
and somewhat remarkable results. Accortlir~g to 
thern, three distinct proteids may be isolaletl from 
the verlorn of the nloccasorl and the ratt les~~alie (C. 
adamat~teus).  These they propose to call respective- 
ly, venom-peptone, venom-globulin, and venom-albn- 
men. The venom-peptone nlay be o b t a i ~ ~ e dfrom 
fresh venom, or fro111 the aqneous solution of the 
dried mi~terial by dialysis, or by boiling aiid filtering 
off from the precipitated proteids. I t  is sol~rble in 
water, not coagulated by boiling, and readily dialyza- 
ble. Its solutions, ~vhile a~lsmering to all the general 
tests for peptones, exhibit certain pecaliar reactions 
which distiriguisti i t  from the class of peptones as 
usually understood. The most niarlted of these spe- 
cific reactions are its precipitation from aqueous 
solutions by saturation with potassium hydroxide or 
sodiuni cllloride, and by the adtlition of dilute acetic 
acid. I ts  solutions possess the poisonous properties 
of venom, though in a less marked degree, giving 
rise to putrefactive changes xvhen injected into the 
living animal. 

The solution of the peptone obtained by boiling 
venom, and filtering from the precipitate of coagu- 
lated proteids, breaks up on drying with the forma- 
tion of two proteids, one of which is soluble, and 
gives all the reactiorls of the original substance, ~ v i t h  
the exception that it is not poisonous. The other is 
insoluble in water, and lilie~v-ise innocuous. 

If an  aqueous solution of venom is allowed to 
stand for some time, a precipitate occurs which gives 
the unual reac t io~~sof globulins. This substance 
po3sesses all the toxic powers of fresh venom. 

After the separation of the peptone and globulin, 
a third proteid remains in solution which is apparent- 
ly closely connected with the albnmens, though the 
authors have not beerr able to obtain it in a state of 
sufficient purity to inalte decisive tests. I t  is soluble 
in water, coagt~lates below 700 C., and is precipitated 
f r o ~ r ~  I t  is its solutions by weak alkalies and acids. 
probably not poisonous. -(Jfedical news, April 28, 
1883.) W. H. H. 134 

Mammals. 
Cutaneous nerves in mammals. -Dr. Harrison 

Allen has succeeded in tracing nerve-filaments to the 
larqrr setae-bearrng hair-follicles in marnmals as ex- 
posed after depilation. Ife believes that the hair- 
follicles of the oral, the mental, the sapra-orbital and 
the tlizto-carpal tufts, as well as those placed on the lat- 
eral aspects of the l~mbq, are in all caies supplied with 
nerve-tilarnentq, as are the pteryls of birds. I n  speci- 
mens in which the follicles are radirnentary there is 
a corresponding failure of the nerve, thas  intlicatinq 
a c l o ~ e  relation between the two. - (Acud.  nut. sc. 
Philad. ;meeling Jurie 12. ) [35 

Nerves of the human eyelid.-Von Mises de- 
scribes tlie resalts of his stndies. The nerves enter 
in b u n ~ l l ~ s  from the sides as me11 as from above, and 
are d i~l r ibut rd  more or less parallel with the blood- 
vessels, and form a rich plevus along the edge of the 
lid. Some details are given as to the distribution of 
the nerves to the co~~junctiva.- (Sitxzcngsb. nlcnd. 
zuiss. Wen,  Ixxxv., abth , iii. p. 172.) C. s. nf. [36 

ANTHROPOLOGY. 

The autochthones of America. -Dr. J, IColl-

man of Basel gives his viems of American craniol- 
ogy, based on a stndy of the breadth indices of 1,500 
crania, quoted from published measnrernents, and 
reprclsenting all the countries between Bering Strait 
and Tierra del Puezo. Five curves are appended, 
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which reproduce graphically the breadth indices of 
five groups of American sknlls. Curve I. represents 
1,296 crania of aborigines of America, whether from 



SCIENCE. 


ancient Indian burying-places or picked up on recent 
battle-fields; curve II., 917 North Americans, includ- 
ing the territories of the United States and British 
America, with the exception of the Eslrirno; curve 
III.,248 Central and South Americans, including the 
Mexicans on acconnt of their peculiar civilization; 
curve IV., 127 Eslrimo, consisting of all crania from 
the arctic regions of North America; curve V., 
205 pre-Columbians, discriminated from other North 
Americans by their manner of burial, i.e., mound- 
builders and stonegrave people. A study of these 
teaches, 10. The plurality of varieties in America; 
20. The diffusion of these varieties over the whole 
continent. As an illustration, the stonegrave people 
of Tennessee are cited. Their remains are those of 
a single people, as Mr. Pntnam has shown by the 
correspondence of their customs, and grade of civili- 
zation; while the mcasuremer~ts of their skulls by 
Mr. Carr show a varying proportion of dolichoceph- 
ali, mesocephali, brachycephali, and artificially shor- 
tened crania. A people is an  ethnic unity,. which, 
according to the results of craniology, may consist 
of an anatomical plurality of races; but a race is an  
anatomically characteristic variety of the hnman spe- 
cies. Like the Germans, the mound-builders consist 
of many races which have combined to an  ethnic 
unity. The term 'race,' as here employed, is equiv- 
alent to a sub-species of the species LIomo sapiens of 
Dr. I<ollman's system, illustrated by the following 
diagram. 

Dolicho- Meso- B r a c h y  $ Dolicho- Meso- B~.i~chy-
cephali. cephali. cephali .C ccphnli. cephali. cephali. 

(Stem- I form.) 

Species : Homo sapiens. 

The varieties are distinguished by peculiarities of 
the hair: 1,4, 7, being smooth-haired, indicated by 
the sign 0; 2, 5, 8, etc., straight-haired, by the sign 
a; 3, 6, 9, etc., woolly-haired, by the sign V. So far 
as is knon~n, only straight-haired varieties have im- 
migrated into America, of the following sub-species: 
1. Broad-faced dolicllocephali (Eski~no)  ; 2. Broad-
faced mesaticephali (Indians) ; 3. Broad-faced brachy- 
cephali (mound-builders) ;4. Long-faced brachyceph- 
ali (ancient Peruvians). 

Lilre the European, the American varieties of the 
species Homo sapiens have long since passed into the 
condition of permanent types. The time of elasti- 
city, of the organization of new physically diverse 
forms, has long gone by. Wherever human remains 
are found in the glacial formations of Europe, they 
are as highly organized as to-day. Undoubtedly they 
represent men of a lower plane of civilization. I t  is 
erroneous a t  every footstep of advance in civilization 
to infer a new and more highly organized race. Cra-
niology denionstrates that varieties, unchanged phys- 
ically since the glacial epoch, are continually malting 
their way to higher grades of civilization. -(Zeitsciir. 
etiinol., 1883, 1.) c. A. s. [37 

Madagabcar.-The vast island of Nadagascar, 
960 by SO0 miles in extent, is nnique in its proximity 
to a continent with which i t  has such feeble connec- 
tions, I ts  population is about 4,000,000; but it is 
subject to great fluctuations through epidemics, witch- 
craft, infanticide, intertribal wars, and murders. The 
peculiar formation of the island effects a tropical, 
malarial climate around the coast, and a nearly tem- 
perate climate elsewhere. All around the island there 
is a belt of forest, often splitting into two parts, which 
enclose fertile valleys teeming with people. The na- 
tives are the Hovas, of JIalay origin, and the Ilalaga- 
sy proper, of Af~ ican  origin, who for the past hundred 
years have been augmented by importation of slaves 
from central Africa. The system of government 
among the negro tribes is purely African in form. 
Among the Hovas, however, a queen l~olds sway, 
through the agency of a prime-minister, who is ex-ofi-
cio husband of the queen. The religion of all the 
Malagasy is fetishism, with a shadowy recognition of 
a superior power. They believe in  ghost-souls who 
are capable of good or harm to us, and this belief 
leads to great respect for the dead. Their beliefs, 
witchcraft,, burials, roads, commerce, and language 
have been carefully studied by Dr. G. TV. Parker, 
who has comm~micated a paper on the subject to the 
London anthropological institute. The island became 
lrnomn to the Portuguese, Dutch, French, and English 
early in the seventeenth century; although the Arabs 
traded there long before that. A t  the beginning of 
the present century the Hovas became the firm 
friends of the English, - a  connection which has re- 
mained unbroken except during the reign of Queen 
Ranavalona I. Upon the assassination of her son, 
Radama II., the present system of queens and prime- 
ministers began. 

The langnitges beloiig to the class of purely spolren 
tongues, no oiie of them having ever been reduced to 
writing by the natives. The vowels are ah, ay, ea, 6 ,  
oo; the consonar~t sounds, b, cl, f, g, h, j ,  k,  1, m, n, 
nyl,p, T, s, t ,  v ,  x ; the diphthongs are e?/e and ow. 

The number of consonantal combinations is very 
small, which occasions many euphonic changes in  
componnds. The meaning of words and sentences 
depends litlle on tho tone, but much on accent, posi- 
tion, and the discriminative particle no. 

Onomatopoeia is common. The grammatic struc- 
ture is qnite regular. A large percentage of the words 
are traceable to verbal and denominative roots, which 



are affixed and cornpounded to an  indefinite extent. 
Gender is indicated by the affixes for male and female, 
and there is no distinction between animate and in- 
animate. The numeral system is decimal, and ends 
with tapitrisa (ended are the numbers), the word for 
a million. There are two moods of tlie verb,-- the in- 
dicative aud the imperative. There are two classes of 
personal proriouns,- the inclusive of the speaker, and 
the esclusive. Other peculiarities in grammar are 
pointed out by Dr. Parlier in an exhaustive diction- 
ary of fourteen dialects, which uuite' the Malagasy 
with the Xalay stock-language. To account for this 
anomaly of race and language, Dr. Hildebrarld sup- 
poses the Hovas to have first settled the island, and 
to have been overpowered by African marauders, who 
killed most of the Hova men, and married their 
wives. The children, learning their language from 
the mothers, perpgtu:tted at  tlle same time their 
African blood arid their Iialay language. But Dr. 
Parker seriously objects to this explanation. Mr. 
Keane is of the  opinion that  the ,4fricans were intro- 
duced as slaves, who, while gradually corrupting 
the blood, would have little effect npon tlie language. 
Dr. G. Oppert also commented upon tlle paper. --
(Journ. anthrop, inst., xii. 478.) J. w. r. [38 
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The flora of ancient Egypt. -The student of 
anthropology is repeatedly charmed and surprised by 
the varied and brilliant illumination thrown npon 
his subject by sister sciences. H e  is not less pleased 
to know that quite frequently the light proceeds 
in tlie other direction, and that human custoni pre- 
serves for other sciences their sibylline leaves. I n  
1883 Emil Brugsch Bey discovered in the vault of a 
king of the twentieth dynasty a large number of 
plants contained in the funeral offerings, repasts, and 
wreaths of the dead. Among these are several 
species not Imown to have belonged to ancient Egypt. 
Mr. G. Scha,einfurth, deputed by N. Maspero, has 
studied these plants, and classified them in the Egyp- 
tological museum of Boulalr, according to the high 
personages for whom they were intended. A very 
extended and interesting account of these labors v a s  
communicated to Sir Joseph D. Hoolrer, together with 
a set of the wreaths, flowers, etc., described. Ex-
cellent illustrations accompany the paper of Mr. 
Schweinfurth. These objects were exhibited at the 
annual soir8e of the Royal society on the 25th of 
JIay, and are now on view a t  the Royal gardens, 
Kew. - (xature, JIay 81.) J. w. P. [39 
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STATE INSTITUTIONS. 

Missouri weather service, St, Louis, 

Plrather report .for bIny. -The average tempera- 
ture for May at  the central station has been 63.4O, 
which is 2.S0 below the normal telnperature, and 3.5O 
above the temperature of May, 1882. Since 1837 the 
May temperature has fallen below that  of last month 
five times. The extremes during last month a t  the 
central station were 35.0° and 88.4O; although, in the 
suburbs of St. Louis, the temperature fell to 3G.0° on 
the evening of the 21st. I n  1951 Dr. Engelmann 
observed a temperature of 20.0° in May, but it was in 
the early part of the month. The lowest minimum 
temperatures reported were, 29.j0 at  Centreville; 
31.0°, a t  Big Creek, Warren county; 32.0°, a t  Steel- 
ville; all other stations reporting over 34.0°. The 
highest i n i ~ ~ i r n ~ u n  are reported iromtemperatures 
Glasgow, 45.0°, and Harrisonville, 47.0°. The high- 
est maximum temperatures reported were, Corring, 
91.0°; Miami, OS.OO; Harrisonville and Big Creek, 
90.0°. The highest average temperatures reported 
were, Cairo, Ill., 65.2O; Mascoutah, Ill., 65.0°; Harri- 
sonville, 64 0°: the lowest I~eiiig a t  Keoliuk, Io., 
59.g0; Macon, G0.4O; Louisiana, 60.:j0. 

The rainfall a t  the central station was 2.61 inches, 
which is 2.2 inches below the normal May rainfall a t  
St .  Louis. In  western Xissouri, however, from IIarri- 
sonville northward along the Missouri valley, the rain- 
fall has been over seven inches; and a sinall masimuin 
of over seven inches occurs in the regiori around Iron- 
ton. An area of minimnrn rainfall of between two 
and three inches occurs in south-west BIissouri, 

around Greenfield and Larnar, and another occurs 
along the lower RIissouri below Charnois, extending 
along the JIississippi as far south as Cairo. 

On the 13th, tornadoes occurred a t  various points 
in illissouri and ICansas, as follows: the town of 
Oronogo, Jasper county, mas destroyed at  about 7.40 
P.JI , two persons being lrilled, and forty injured. 
This tornado is probably the one which passed about 
two miles nortll of Carthage. Hailstones as large as 
hen's eggs fell at  Springfield at  about 10 P.M. An-
other storm passed two miles south-east of Pattons- 
ville, Davies county, on the same evening. Two 
tornadoes passed through Kansas City at  5 o'cloclr, one 
passing a few ~ninutes  later than the other. Several 
persons were lrilled, and a great deal of damage was 
done to property. These whirls were slender whip- 
like Gortices, the diameter at  the surface of the earth 
b e i ~ ~ gonly a few feet, although tlie destructive path 
was about seventy feet. These storms originated 
apparently in Wyandotte county, Ican., where they 
caused great darnage. A later development of this 
storm passed through Macon City, one hundred and 
twenty miles east-north-east from Kansas City, where 
a tornado occurred about 8.30 P.X. The track was 
from one-fourth to three-eighths of a mile wide. 
Three persons were Billed a t  Macon. 

On the 18t11, tornadoes occurred in Missouri, Illi- 
nois, and Wisconsin. At  7 p.ar. a tornado did con- 
siderable damage at  Berger, Gasconade county, Mo. 
At  about 8.20 P.M. a tornado passed through TVentz- 
ville from the south-west, causing great destruction 
to property, and loss of life, as far as St. Paul, Mo. 
A t  about the same time a storm passed from Cottle- 


