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coming of the Spaniards : alitl tile idea that 
it might hare bee11 ~ ~ a t i v e  to both hemispheres 
is discarclecl as altogetlier improbable. Upon 
this showiug, it moulcl appear that tlie plant 
should hare beer1 sct dowil as of American, 
rather than of wliolly unknown, oiigiu. In-
deed, when >ill the e\iclence is brought out, the 
discovery of these beans in tlie A ~ i e o ~ l  toinbs 
need excite no more surprise than that of thr 
maize ~tllicll accomgnnied them. 

For maize, beans, and p~~inpl<ins cul-were 
tivated together, inimetnoriall~, all the n.a.1-
from the Isthmus to Canntla. And, altbougl~ 
some of the sorts of bcans bylne~ltio~~ecl 
OT iedo in 1526, as i aised ill great ahnn(lance 
in Nicaragua n-here they are n:~tivo, and 
also of those everywhere met niih by Dc Soto 
(1539-42) in his lllarcll froin Tainpa Bay in 
Florida to the IhIississippi, clo~~btless belongecl 
to Phaseolus lunatus, yet inost if not all of 
those wliich at the same early peiiocl Jacques 
Cartier found c~~lt ivatedby the Indiai~s of 
Canada, must hnve belongecl to Phaseolus 
vulgaris, or its dwarf vaiiety P. nanus ; for 
0111~ these are well adaptecl to the cliillate of 
Can:~da especially tlie low allcl precocior~s 
variety, nliich alone has time to mature 
betneen the spring a11il the autumii frosts. 
Indeed those same beniis, dcrivecl from tlie 
Indialis along mitli maize and pumpkins, have 
douhtiess co~ltin~lecl here in hTew England ia 
direct descent, to fo~rn  that staple cliet for 
which the northel-11 part of the coast of Mas- 
sachusetts has long bee11 famoos ; so that 
when Rufus Choate, defenclilig a ship-captain 
agail~st a charge of ill-treatment ill l i i~~i l lg  
fed his crew e~clusively upon it, rehearsed, 
in his accustolnccl affl~rence of laugungc, the 
praises of " that escell(~nt escolel~t and suller- 
latirely succ~~lcnt~egetable ,  the heail," he 
was cclehrating the goocl qlialiiies of a clis-
tinctivclj and ah01 igiilalij ihlne~ ican article of 
food. 

W e  are not to suppose, however, that this 
species had its ho~lie in n'oitli America, at  
least iloith of Mexico. The silllie may he 
said of our sq~iaslies and puinpliiii, for TT hicli 
similar reclariiatioli may be attelripted upon 
another occasion. 

The cultivators of more than one ilepart-
ment of science have reasoil to thanli our author 
for hav~ng returned 111niatl~reagc to the rtudies 
of a thi~cl or a celitu~y ago, ancl to atliniie the 
tlioroughncss, patieilcc, so~ilitl jrltlgincnt, aWu- 
ence 01' linen-ledge, and felicity of' exposition, 
which cliaracte~ize this, as incleci( they do all 
his w~itings. We are well l)leesccl that the first 
number of our new journal shoulcl introduce to 

the American public an important contribution 
to science by De Candolle. Asa GRAY. 

N A T U R A L  HISTORY OF I~~INNESOTA.  
T h e  geological and  natwal-his tory  suruey of Alin-

neuota. The ten th  annua l  report f o ~ .  the year 
1881. N. H.  Winchell, State geologist. St 
Paul : 1882. 234 p., 14 pl. Sro. 

TIIE l)rii1ci11~1 art of this volume consists 
in the l'ielii~linary list of rocks anrl Typical 
thin sections of the roclts of the cupriferous 
seiies in Ninnesota, a~ticlcs which appear to 
be tlie result of' the penurious way in which 
BIinuesota, in coii~nloll wit11 Inany other states, 
deals with her geological survey, coinpelling the 
state geologist to do morlc that ought to be clollr 
0111~hj. competent skllied litllologists. The 
results in this case, as elsewhere uilcler similar 
cilci~rnstances in our country, are the samc 
as they ~voulcl be n~ith paleontology, were the 
average state geologist conipelled to worlr up 
all the fossils of his survey. Good lithological 
woik requires something ]nore than a micro-
s c o ~ e ,a few thlii sections, ancl a fair knowl- 
edge of minerals. 

'P'he convenient summary of opi~iions which 
hare bee11 held of certain roclis in the Lake- 
Superior region give11 or* pp. 123-126 appears 
to be a digest of the more elaborate state. 
nlci~ts made in Dr. Tvadsnrorth's notes on 
the geology of this district (Bnll. mils. comp. 
zool., vii. No. I ) , with additions of a later date, 
although no credit is gil-en to that writer ; on 
another page of' SCIEPI'CIG,Mr. Selwyn takes 
csceptioni lo tlic accredited to him,~ i e ~ r s  
though Mr. \\Ti~icliell would seein a t  first sight 
to he wariantccl in his stntelnents fro111 Mr. 
helwyn's Cailaclia~l report of 1877 - 7 8 ,  pp. 
9 ,4, 14 A. The cxcct~tion of the three maps 
accomljanying thc i\Iini~csota report is to bc 
praisecl. 

I n  tlie zoGlogical section of tlie report, Mr. 
C. 2.Ilerrick plcsents a secoild contiibutioi~ 
to a l<iio~vleclgeof tlie fresh-n ater Crustacea 
of the state. 111 this, as in his first paper 
(Se~~eii t l lrepoit, 1878), lie liiriils himself 
alinost entirely to llic micioscol~icIT~n t omos- 
traca. These tn o papers, with Bilge's Notei 
on Glaclocera (of Ca~nblitlge, Mass., and Madi- 
son, JVisc.) , comprisc about all tlie systematic 
work on these ai~iinals donr in this countrv. 
There is as yet, then, 110 basis for a dis-
cussion of tlicir geographical distribution. 
According to Rlr. FIerriek, sistecll out of the 
thirty-three species deseribecl are also Euro-
pean. 'l'hirteen species arc new, a11d two 
new genera arc established. Looking over 
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the specific descriptions, i t  appears to 11s that 
Mr. Herrick trusts too moch to such charac- 
ters as the number aiid arrailgement of the 
joints of the aiitennae, which cl~ange with the 
growth of the individual. Even sexual ma- 
turity in these aiiirnals does not determine 
the limit of structural change. 

Besides the microscopic forms, tm o species 
of crag--fish are recorderl, -C:rinbnrus virilis 
13,zgen ancl C. sigiiifcr sp. nov. Attel,lion is 
xgair~clrnwn to the curions fact thnt size does 

not vorcrn the tra~lsition from the ' second 
form3 or sext ta l l~immature (?)  rnde to the 
"rst form ' or perfrctecl state ; the second 
form often csceecling the first in its dimensions. 
Zocilogists whose lot i t  is to lire in a cray-fish 
country cannot be too strongl-j- urged to study 
thc habits and physiology of t l~cse so-called 
dimorphic mnles. Qpes of the ' nem ' 
species, C. signifeer, lrintlly coiiirnunicnted by 
X r .  Herricli, prove to be C. iminuiiis ITagen. 
Eleven plates accompany t l~ i s  memoir. 

WhlEIh'I,Y SUi1Ii;MA.EY 0 B{' TIIX 1'12 0 GREXLY OP XC%ENC'. 
MATHELTATICS. 

Quadra tu re  of t h e  circle.- In  vol. xx. of the 
Matheinatische ani~alen,  Lindemilnn gave a proof of 
the fact that  rr cannot be a root of an  equation of any 
degree with rational co-efficients. T l ~ i sis a most re- 
marlcable pa.per, as it thus contains the first direct, 
absolute proof that lias ever been given of the im- 
possibility of the qnaiiratme of the circle. M. Zinde-
mann's investigation is based upon, and presupposes 
a knowledge of, Hermite's earlier paper, in which he 
showed that e, the Napierian base, cannot be the root 
of an equation with rational co-efficients. The fact 
that Lideman11 hils started from Hermite's results 
nlalces his paper rather hard reatling; and on this ac-
count, the author of the article at  present referred to, 
L.RoucllC, has tlionght it worfh wllile to give an  
account of done by Hermite, and moretile ~vor.1~ 
recently by Lindemann, and a t  the same time to sim- 
plify the processes in both cases. hi. ItouchB has 
really done very little in the way of simplification, 
but by bringing together t,he proofs he has produced 
an in teres t i~~g H e  professes the and valuable paper. 
belief that  the last worcl has not yet been said on the 
subject, but that another and sinipler proof will yet 
be given of tlie fact that  rr cannot be a root of any 
equation of any degree with rational co-efficients. 
Lindemann has certainly done a spieridid piece of 
worli in thus absolately proving the impossibility of 
' squaring the  circle;' and it is only to be regretted 
that his \rrorlc will riot carry convictior~ to the ~ninds  
of those mistsiten ir~divicluals, tlie 'circle-squarors.' 
But it is hardly l.o be supposed that they ~vil l  be 
eonvincecl of the fntility of their taslr, any more 
than the perpetual-lnotion inventors nere convinced 
by the discovery and enunciation of tlle principles of 
the conservation of energy. -( X o u v .  n i a ~ ~ i i l c ,Jan., 
1883.) T. c. [1 

Geodes i c  l ines.  -The a~l thor ,  Herr A, v. Br:tnn- 
miihl, co~lsiders the case of geotlesics upon triaxial 
su~,facesof the sccond order. I-Ie derives first Weier- 
tmss' for~nulas for a ge~ieral geodez~c, a r~d  obtains 
forms for the ei~tering coilstants in terms of tile tiou- 
hle tl~etu-functions, rendering them easy of compu- 
tat,ion. Examples are given of the co~npata.tion of 
geodesic lines in the general and in several special 
cases. The latter, and newer part of the paper, con- 
tains a derivation of the cquations of the erivelopes 
of geodesics, and a discussiotl of the same. The en- 
velope is determined by aid of the liyperelliptic fonc- 
tions, and special applications are made to the ellipsoid 
and two sheeted l~yperboloicl. Numerous references 
are given to previous investigations.- (MutA. unncilen, 
xx., 1682.) T. c. [z  

Abe l i an  a n d  t h e t a  funct ions .  -Prof. Cayley 
in this memoir has reproduced with ndditiorial de- 
velopnlents tbe course of lectures wllich he  deliv- 
ered in the Johns Hoplcins Uni~ers i t~y,  in the win- 
tcr and spring of 1882. The memoir has a special 
interest as being the first of any consequence upon 
this subject in the English language, and, indeed, one 
of the rnost important in any language. The  chief 
addition to the theory consists in the deternlination 
made for the cubic curve, ancl also (but not as yet in 
a perfect form) for the quartic curve of tlie differen- 
tial expression d IT,_ ( in Clebsch and Gordan's nota- 
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tion) or d 1 1 ~(in Prof. Cayley's notation) in the 

integral of the third kind f: ngni n  tlie final normal 
"I' 2 ' r  

form for which $,nin = 4;llab the limits and 

parametric points interchanqeable. The notation 
and d~monstrations of Clebsch and Gorclarl art> much 
simplified, and tlie theory is illustrated by examples, 
in reqard to the cnb~c ,  the nodal qunrtic, and the 
general quartic reipectirely. The first three chap- 
ters only of the memoir have yet appeared. - (At~zer. 
j o z ~ r ~ z .inuth., v., 1883.) T. C .  [a 

PHYSICS. 
Aoousti~s~ 

I n s t r u m e n t  f o r  measur ing t h e  i l l tens i ty  of 
a8rial  v ibra t ions . -  The instr~unent is basecl on an 
experiment cl<:scribed by the antl~oi. [Lord 1:ayleiqh) 
in tile Proceedi~igs of the Cxinbritlge philosophical 
society for Noverilber, 1880; from ~ r h i c h  it appeared 
tlint a light cliili, capable of rnovir~g about a rertical 
diameter, teucls to set itself a t  right ai~gles to tbe 
direction of a l t e rna t i~~g  A brass tube a6rial currents. 
is closed at  one end with a glass platc, belliiid which 
is a slit th~.ongh wliic11 pass rays of light from a lamp. 
A light nlirror with attached ina:~nets, sncll as are 
used for reflecting galvanorneters,?s susl,e~~decl by a 
fine silk fibre so that the light from the slit is incident 
11po11 it at  an angle of 45O, and, after refleetioi~,.passes 
out thro~igh the side of the tube by a glass ~vlndow. 
A lens is so placed as to throw ail image of tlie slit 
upon a scale. Tlle opposite end of the tube, prolonged 
to a tlistance equal to that between the slit ancl mirror, 
is closed by a diaphragm of tissue-paper. A sliding 
tube extends for some dietairce beyond this, If the 
instrumelit is exposed to sounds whose half-wave- 
length is equal to the distauce from the slit to the 
tissue-paper diaphragm, nodes are formed at; each 


