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sion to meet in reference to roclis of a cliffer- their being the reinnills of a lost Atlantis ; but 
ent composition a few years ag0.l M. Re- rather that they are of eruptire origin, like the 
nard's line of argument would prove that a dike other Atlantic islands, although probably of 
in conglomerate hacl the same origiii as the earlier elate than the prevailing roclis upon the 
conglomerate itself, -would prore, that, when latter. &I.E.  WADSWORTH. 
sanclstones and lava-flows are interbeclclecl, both 
have a common origin. I n  an1 volcanic clis- 
trict v e  have mingled in inextricable confu-
sioii lava-flows, ashes, scoriae, dikes, and 
sedimentary rocks : are these all of common THE Royal academy of Belgium in 1579, ancl 
origin because thej- are associated? I s  a lava- again in 1881, offered its prize for a solution of 
flow, buried by the seashore sands, of like the following question : "To extellel as much 
origin with the sand? I n  our older roclis me as possible the theories of the points and lines 
have dikes cutting in every clirection : are they of Steiiler, Iiirlinlan, Cayley, Salmon, Hesse, 
the same as the rocks they cut? Bauer, to the properties which are, for 1,iigher 

The only proof regarcling the origin of as- plane curres and for surfaces and carves in 
sociated roclrs is the relatioil that they bear space, the analogues of the theorems of Pascal 
to one another: the mere fact of associatioli ancl Brianchon (see, for these last, the writings 
in itself is no proof. of MM. Crelnona, P. Serret, and Folie)." 

I n  another respect 11.Renard's argument is The only contestant for the prize ill 1581 J J ~ ~ S  

faulty, inasmuch as it assumes that all crgstal- Professor Veroilese of the university of Padua, 
line schists are of sedimentary origin. Ernp- whose morli on the subject of the original theo- 
tive are, as a rule, more subject to alteration rems was already well known. To the paper 
than sedimentary rocks ; therefore, in propor- submitted by him, the Belgian academy, 
tion to their abunclance, they are more com- aclvisecl by its committee, consisting of RIM. 
monly fouilcl as metamorphic rocks than the Folie, Catalan, ailcl cle Tilly, decliiled to award 
others. One of the common ~netan~orphosecl the prize ; ailcl the paper has, in consequence, 
cliaracters of eruptire rocks is a schistose been publishecl in full in the Annali cli rnate-
structure, ancl the illere fact that a rock shows muticc~(xi., Dec., 1852, 143 p.) with the report 
such a structure affords no proof of its origin. of 34. Folie, ancl a commentary thereon by 
The writer has seen a well-marlieel schist Veronese. I t  is a coiltroversy of unusual live- 
cutting in a clilie clirectly across the stratifi- liness for a inatlieinatical one. Before eilteriilg 
cation of a conglomei.ate, -it was, of course, upon its merits, we shall give a summary of 
a inetainorphosecl basic, eruptive rocli-, -and the memoir of Professor Veronese. 
he  has seen numerous other examples of a The extensions of the properties of the Pascal 
s~r~i i lar  hesagran] hitherto prol~osecl have been special, character. 

The best evidence regarding the origin of and not general, aiicl hence are incapable of 
the oliviile rocks is in behalf of their erup- being carried farther. When, for instance, the 
tive characters, as &I.Renarcl poii~ts orit : on six perfect1~- arbitrary points on the conic are 
the other sicle, posit i~e evidence seems to be replacecl by six generatrices of the hyperboloid, 
~vanting, it being rather a matter of personal three must be taBen from one sj-stem, and three 
opinion than facts. In  such cases as those from the other ; and one gets, with this restric- 
exailliilecl by Professor Bonney, ailcl the one tion, only a single pair of lines, corres1,oading 
stucliecl by tlie present writer on Lalre Supe- to one co~ljugate pair of the twenty Steiner 
rior, the facts ancl evidence in behalf of their points. Cremona's extension to a cubic in 
eruptire origin arc clear ancl explicit, So far, space, on the other hancl, call be obtaineel by 
then, as the mineralogical constitution of the simple projection from the hexagram in a plane 
St. Paul's rocks go, it points rather to~vards conic. To clerelop these specinl, uninterest- 
a11 eruptire than a sedimenlary origin for them. ing, easy results would not be, according to  

Indeecl, clicl it not, it is difficult to see how Veronese, to ansner the proposed questiou; 
any denudation coulcl take place so far down so, leaving them one sicle, he proceeds to the 
in the sea, as is liere required, when, as A I .  applicatioil of a different methocl, -the theory 
Renard admits, tliere is no evicleilce that any of substitutions. His method is, in brief, t o  
sinlriilg l i ~ s  occurred. represent the six points on a coilic by six 

The writer wo~llcl therefore hold that the St. values of R parameter, -.hose permutations 
Paul's roclrs offer no eviclence in favor of give, from any figure whatever which they 

represent, seven hundred and twenty figures 
1 Proc.  Bost, soc. nat. hist. 1880 xx. 470-479. 

See also Prof. A. Goikie, ~%lu;.e,  1862, xxvii. 25, 26. of the same kind, or a clirisor of 720. If, for 
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instance, the parameters are the homogeneous 
co-ordinates of a point in a five-dimensional flat, 
one gets, by permuting them, seven hundred 
and twenty points, which correspond in twelves 
to the sixty Pascal lines. The analogy is pre- 
cise ; for tlle two figures have the same alge- 
braic base, namely, tlle substitutions. I n  his 
former paper, Veronese forms, for convenience, 
out of the six fundamental points, fifteen tri- 
angles, and, out of the sixty Pascal lines and 
Iiirkman points, six coilfigurations II, consist-
ing each of ten Pascal lines and ten Kirliman 
points, poles and polars with respect to a 
conic. He fincls, that, in a five-fold flat, to 
the triangles correspoiid fifteen surfaces of the 
second order in four dimensions ; to the sixty 
Pascal lines, sixty surfaces of the fourth order 
in three dimensions; to the twenty Steiner 
points, twenty surfaces of the sixth order in 
two dimensions ; and, to the six figures IT, six 
configurations IT, represented in the theory of 
groups by the six rcniarkable six-vz~lued func- 
tions found by Serret (Liouville, 1850). A s  
a sample of the vast multitude of propositions 
given concerning these figures and spaces, we 
may take the following : the seven hundred 
and twenty points obtained hy permuting the 
six co-ordinates form a hundrecl and twenty 
cycles of six points on rational curves of the 
fifth orcler. They lie in sixes on conics in 
twenty-four hundred planes, which pass by 
hunclred and twenties through the twenty in- 
tersections of the space unity with the faces of 
the fundamental pyramid. They are in twen- 
ty-fours in four hundred and fifty threefold 
spaces, which go by thirties through tlle in- 
tersections of the space unity with the fifteen 
threefold faces of the fundamental pyramid; 
and in hundred and twenties on thirty-six four- 
folcl spaces, which go by sixes through the 
intersections of tlle space unity with tlle six 
fourfold faces of the f~iildamental pyramid. 
Such properties as these are simple and inter- 
esting in space of high degrees : but it is well 
to utilize them also for space of two and three 
dimensions, which Veronese does by means of 
his mcthod of projection (Mnt l~ ,  nnn., s ix . ) .  
Thus for every complete tetrahedron, penta- 
gon, and hexagon, in space of three dimen- 
sions, he gets coilfigurations of points, lines, 
and curves, lilie those of the Pascal hexagram, 
and so for every triangle, quadrilateral, penta- 
gon, and hexagon of the plane ; and he remarks 
that the same method rnight be applied to 
configurations determined by any value of n 
in a space of n - 1 or less dimensioils. An-
other geometrical interpretation of the groups 
of substitutions of six letters is  given by six 

linear complexes of lines in involution two and 
two (Klein, math. ann., ii .).  They determine 
fifteen surfaces of the second order, whose in- 
tersections are sixty curves of the fourth order 
corresponding to the sixty Pascal lines. There 
is  also a theorem analogous to the Pascal theo- 
rem for a rational quartic in fourfold space. 

M. Folie, in liis report on this paper, com- 
plains that the contestant has refused to  
understand the question in the plain sense in 
which it was proposed; that he should have 
started out from the propositions which in 
M. Folie's book, ' Sur les fondements d'une 
gkombtrie supkrieure Cartbsienne,' are said to 
be analogous to the Pascal properties, namely, 
that in a plane cubic curve opposite sides of 
two quadrilaterals cut in a line, and that in 
a cubic surface opposite faces of two tetrahe- 
drons cut in four lines in a plane ; that, after 
having extended the question as  far as  possi- 
ble in this direction, it was open to him to 
take another point of view, and even that 
which he has taken, though that is perhaps 
least of all susceptible of generalization. 
This work, he says, is remarkable and highly 
original, and would have deserved the prize 
had it been the aim of the academy simply to 
call forth a work of that description ; but its 
object was to engage young geometers in the 
way already opened in his own memoirs, and 
to provoke them to  researches which should 
complete those of tlle Belgian school of 
geometers, according to the expression of 
M. Chasles. This the author has not done : 
the question, hence, remains nnattaclied, and 
will continue to be retained upon the pro- 
gramme of the academy. Veronese, in reply, 
very pertinently inquires why it was not 
equally incumbent upon the contestant to 
follow in the way marlled out by the Italian 
and the French schools, by Cremona and by 
Serret, and maintains that the prize is wrong- 
ly withheld on nccount of his having followed 
a new and original wav instead ~f that which 
M. Folie professes to have pointed out to the 
geometers of the future. H e  admits that his 
results are not very susceptible of generaliza- 
tion, for the reason that they are already so 
extremely general. He complains that 31. 
Folie has given no idea of the contents of his 
paper, -the usual tasli of a 1.nppo~tezm-, -and 
that, in each instance in which he refers to it, 
he fails to understand it. M. Folie says, for 
example, that Veronese has applied his method 
to  cubics in space because lie could, but not to 
plane curves or surfaces of order higher than 
the second, because his method was not there 
applicable ; while, in fact, Veronese obtains 



his results for curves in space not at all by 
application of his method, but by simple pro- 
jection from the Pascal hexagram. 31. Folie 
objects to TTeronese's using the term .involu- 
tion ' instead of ' cyclic homography ; ' but an 
examination of the table of contents might 
have shown him that TTeronese clerotes a sec- 
tion of his paper to cyclic liornograpl~ies, ancl 
he gives simply a natural extension to the 
ordinary meaning of the term 'involution.' 
Bnt, worst of all, ;\I. Ii'olie makes a singular slip 
in the eiiunciatioil of the original question, for 
there are no points or lines in the fig~lre which 
are known as the points or lines of either 
Hesse or Bauer. A t  the end, Veronese turns 
the tables upon his opponent, ancl points out 
several striliriug inconsisteilcies in his memoirs. 
and several instances of his peculiar ' art of 
phrasing : ' as. "The greater part of these [M. 
Folie's] theorems had not yet k~een cliscoverecl, 
in spite of the depth and penetration of geom- 
eters : " " T o  decluce the corollaries from them 
would be an enterprise which would require, 
perhaps, years of labor; " " I t  is a field 
which I hare cleared, and in which those 
who follow will find an ample harvest of clis- 
coreries. " 

I n  conclusion, we can but share the regret 
expressed by the direction of the Avnali, that 
acaclcn~ies shoulcl so freqacntly proricle un-
wisely for the advancemellt of science, either 
by proposing subjects which are too special, 
or by compelling authors to follow in thcir 
solution a clirection determined n priori. 
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creek. Clays of the same character and age 
(cretaceous) occur nearer Trenton than Cross- 
wicks Creck : ancl in thcm, also, occurs much 
fossil ~ o o c l .  I n  ancl on this, grains of amber 
are not uncommon. They are nsually very 
small, and difficult to detect. The fossil wood 
in this crctaceo~ls clay is soft and very ' recent ' 
in appearance, and burns with an uncertain, 
flickering flame. The scanty traces of amber 
found with this -cleri~ecl,I suppose, from i t  
-is the fossilized sap of the trces now found 
in these cleposits of clay. 

CHARLESC. AGBOTT. 

THE TOTAL SOLAR ECLIPSE OF N A Y  6. 

THX U. S. S. Hartforcl, ~xliich sailetl from 
Callao, Peru, March 22, with the American ancl 
English astronomers 011 board, arrived a t  Caro- 
line Island April PO, sixteen clays before the 
date of the eclipse. The island ir in reality a 
chain of small islands of coral forlilation, encir- 
cling a. lagoon ; the length of the enclosure 
being about seven miles ancl a half, ancl the 
brcaclth one mile ancl a half. The land is lorn, 
but supports an excellent growth of grass and 
other vegetation, iuclutling a nnmber of cocoa- 
nut-trees. There are no permanent inhabitants ; 
but the island is leased by an English firm 
whicll deals in guano, cocoanuts, a ~ l d  other 
prodncts of this and simllar Pacific islands. 
An  ttgent of this firm visits the island occa-
sionally, and superintends the work of those 
etnploj-ed. Seven persons Tere fonncl living 
on the island for the time being, haxri~~g beenCIIRISTINE],ADD FRBNKI~IN. 

OCCURRENCE OF AMBER NEAR 

TREXTON, N .  J. 


AT the April meeting of the Trenton natural 
history society, the occurrence of amber in the 
bed of Crossv-iclis Creek was referred to, and 
no one of those present reported success in 
searching for it. The authority for its occur-
rence rests -wholly, I belieye, upon the state- 
ment in Comstock's 31ineralog.y (Boston,lS27), 
that it  occurs ' near Trcnton, N.J.,' and, again, 
" that found near Treilton occurs in small 
grains, ancl rests 011 lignite, or carbonated wood, 
or even penetrates it " (1). 297) .  J l~ i t reser-
era1 times met with small grains or pebbles of 
the mineral in the bed of Crosswicks Creek, 
and in  1860 found a mass as large as a pea. 
which I gare  to the late Mr. S. Vaux, Esq., of 
Philaclelpl~ia. These small grains of amber, 
found i11 the bed of the creek, nre uudoubtedly 
derived from the beds of clay ~hic11 are exposed 
in the bluff forming the southern bailli of the 

brought there from Tahiti t ~ o  lnontl~s before. 
These were four men, one Toman, ancl t ~ o  
children. There were two large frame ho~lses 
in excellent condition, besides several sillaller 
houses, ml.iich filrnishccl comfortable ac3commo- 
dations for the party, and also for the French 
astronomers, who arrix-ed tn.0 clays later in the 
L7Eclaireur. The latter party was composed 
of the following scientific men : 3I. Jaassen of 
Jleudon : M .  Tacchini of Rome ; M. Pnlisa 
of Vienna, formerly of Pola ; 31. T ro~~ve lo t  of 
Heuclon, forrnerly of Cambridge, Mass. ; ancl 
M. Pasteur, l)liotographer, also of A1eucloa. 

r 7l h f  landing of the llearp cases containing 
the instrumc.nts was accoinplishcci with cliffi-
culty, as eren the slnall ship's boats could not 
come within several hundred feet of the shore, 
~ ~ h i c l l  Thewas coinposed of iough coral rock. 
cases were taken fro111 the boats b - men stand- 
ing in a1)out t n o  feet of \rater, and carried to 
the shore. thence across sereral hundred feet of 
coral rock to the land, aiicl about a quarter of 
a mile farther to the site selected for the ob- 


