
denying this he  seenls to me to reduce the force ex- 
erted by the train on the locornoti~e to the quantity 
R alone; and since R is less than F,the pull exerted 
by the locoluotive on tlie train, he  thus abandons the 
doctrine that "all force is of the nature of stress," 
and that " the  stress is measured numerically by the 
force exerted on either of the two portions of mat- 
ter." 

The quotation vhich  Professor MacGregor makes 
from Poisson I shall not attenlpt to discuss at length : 
for I am not familiar with his writings, and do not 
kno~v exactly what rlieaning he attached to the vo rd  
r4sistu.r~ce. If he used this word as I underfitand 
Profemor NacGregor to use it, to indicate an oppos- 
i n y  fo'rce, and if he nas  at the mme time comlr~itted, 
as I zmderstanil Professor NacGregor to  be, to the 
viev that one force al~vays implies an equal and op- 
posite force, then I can only say that I think Poisson 
mas wrong in one part or the other of his doctrine. 

E. EI. HALL. 
Cambridge, March 5. 

Comparative taxation.  

TVhile I cordially accept all Mr. Henry B. Gard-
ner's state~nents in regard to the insufficiency of iny 
study of the coniparati\~e taxation in Europe and 
America, I cannot accept his conchsions. He sag8, 
i n  fact, " The inadequate scope of the work has in 
large rneasure destroyed the value of the stitdy." To 
this I cannot agree; nncI my wit,ness is Alr. Gardner 
hilnself. I\Iy worlr has brought out his intelligent 
criticifim, and has turned the attention of hilllself 
and of very many otller persons to the inlportance of 
developing the science of comparative statifilics, 
which ifi ~ r ~ l ~ a t  I have aillied at. 

It is vcry true t l~n t  I have not atte~lipted to com- 
pare t21e relative taxation of citiefi, tov.ns, and other 
snbdivisionc: of states in Europewith those of Ameri- 
ca: it is very true thxt some of the cities of this 
count,ry are excerifii~ely taxed as con~lpareil to those 
of Europe : all the :nore reason for a coli~ylete study 
of the s~tbject. \Vllere are the Illaterials for s t ~ c h  
an investigation? I have given, to the best of lliy 
ability, the relative burden of ~ratiolzal taxation. 1 
stated that this part of the taxation of countries 
should he considered separately from that of the 
towns and cities, for the reason that in Europe a 
very large part of the national taxation is expended 
for tl~sfr~uctive purposes or for the support of privi- 
lege& classes ; xvhile, v i t h  the exception of n few cities 
in this conntrg, the revenues clerivecl from local 
taxation are paicl out for ~o?rs1?~2~ctive l)url>oses both 
there and here;  ancl on the vholo, in spite of the 
cumbersolne nature of the collective ~ o r k  of cities, 
counties, a~icl towns, the peoplc of this country pet 
about se7-enty-fixre cents' morth on a dollar for what 
they pay in ~lmnicipal taxes. 

Moreover, although 111.Gardner may not be able 
to find exact returns of taxation in E ~ ~ r o p e a n  coun-
tries correspondillp to the per cupitcr. figures nrhich I 
havesnhmittecl, yet I claim to have provecl them after 
as coinplete exainination as is open to a private and 
unoEcial person who cloes not reacl German. I hold 
that the revenue of state forests,mines, and other in- 
strulnentalities of subsistence which are often con- 
trolled in  Europe by go~~ernlrients, collstitute as trae 
-a tax upon tlie people as if they haA been assessecl di- 
rectly upon their property ; ancl I arrl of opinion that I 
have understated the burdeu of llatioual taxation in 
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Europe rather than overstated it. Suffice it that the 
figures have attracted attention ; and it may be that 
within one, two, or three years a complete compari- 
son of national as ~vell  as state, county, and town 
taxation may becolne possible. I should be glad to 
see Xr .  Gardner try his hand, not so much iu criti- 
cising my ~vork,  as in preparing Inore accurate and 
niore conlplete tables. EDWARDATKINSON. 

Boston, Marc11 6.  

On t h e  flight of birds. 
The IT-ing is extended upnrard froin the horizontal 

position by the deltoid and the latissinlus dorsi 
liluscles to a liae which is perpendicular to the body, 
and is quiclily again depressed to the horizontal 
position by the pectorales. This constitutes the 
first stage of the ' stroke.' ' Recover ' is initiated by 
an inward rotation of the humerus, semiflexion of 
the wing at the elbon~ (the pinion reiliaining ex-
tended ancl directed obliquely ilownn~ard and oat- 
ward), and is carried \T-ell forn~ard to a degree suffi- 
cient, vhen seen in profile, to conceal t,he head. I n  
this position the prilllaries are selnirotated so as to 
present the least ainount of surface to the air in the 
direction in wllich tire bird is moving. The irnpeti~s 
excited by the stroke carries the bird upvard  and 
forvard. In  the second stage of 'recover,' the hu- 
nierus is rotated out\vard, the arm is qiliclily mised, 
the primaries restored to the position seen in the bircl 
at rest, and tlle wing is  a second time in the position 
for the ' stroke.' I n  the eagle and the ha~vk  tlle legs 
are in the po~i t~ion of the ' strolie ' &en tlle wings 
are similarly placed. Dnrinp the ' ntrolre ' the legs 
moye baclrx~ard. This motion colitinucs during the 
' recover ' of the wing, so that the time of the ' re-
cover' of tlle wing is also that of the 'recover' of 
the leg. The action of both ~vings and feet, since 
both pairs act together, is  ~vlutt I propose to call 
' synadelphic.' 

The study of the flight was confined to the eagle, 
the h a ~ ~ l r ,  tlle pigeon, and the parrot, in the series 
of iustantalleous photographs talien by Nr .  Edvard  
BIaybridge, i~niler the auspices of the TTniversitg of 
Pennsylvania. H a n x r s o ~  ALLEN. 

PBiladelphia, >larch 7. 

On t h e  serpentine of Syracuse ,  N.Y. 
An especial interest attaches to this rock for t w o  

reasolls : l o ,  because of the allnost total absence of 
rocks of this class, or  indeed of any illtrusive rocks, 
from the undisturbed paleozoic strata of New York ; 
and, 2 O ,  because of the importance \i'hicil has been 
recently attributed to it by Dr. T. Sterry Hunt, as 
affording evidelice in favor of his chemical precipita- 
tion theory of the origin of serpentine. 

The Syracuse serpentine was  discovered in 183'7, 
and was described hy Var~uxem in his third annual re- 
port in 1839 (1'1'. 260 and 983), and in his final report 
on the geology of tile thircl district in 1342 (p. 109). 
I t  is also n~entioned by Beck, in his ' :dineralogy of 
Xew Yorlr.' as a ' dike or bed' (1.842, p. 2'75). Dr. 
Hunt pnblislled an  analysis of this rock in the Ai?ler.i-
cctn journal of scie~zce for 1858 (xxvi. p. 236), and 
has laid great stress upon it in his recent essay on 
the geological history of srrpentines. 

Through the courtesy of Prof. A. H. Chestev of 
Hamilton college, the writer has been e11:tbled to  
study a very conlplete suite of this roclr and its asso-
ciates, which was collected by the late Prof. Oren 



Root while he was principalof the Syracuse academy. 
Mr. J. Forman Willtinson of Syracuse. who was a t  
this time one of Professor Root's pupils, ltas con-
tributed several interesting points relat is~a to the  
occurrence cf the  serpentine. I n  a recent letter to 
t h e  writer, he saps, in speaking of the different 
localities nrentioued by Vanuxem and Beck, "The 
exact  place was upon the labvr~ now owned and occu- 
pied by I-Ioward G. White. . . . The specimens t h a t  
you have mere gathered some time between 1837 and 
1845, probably nearer the earlier period. 'IVe used 
to  go to the bed solnelinres with a pick (oftener not) 
Lo garher and sort out the specimens They were 
found in a bed of decomposed grren rock, which was 
soft, and readily gaveway under the j~ick. This bed of 
green disintegrated rock extended all along the aide of 
the hill from the middle of J a ~ n e s  Street, nearly to 
the  place ivl~ere Howard White'sllouse was bu!lt. The 
specimens mere, I think, all found a t  the north or  
James Street  end. . . . TTIILPIL a trenclr. u:us ope??.ed 
for. water.-lszcri?zs opposite, Cllltl necir  to this rleposif of 
serpcnti?zc (ctbozct Pfty f<.ct ~ L Z ~ ~ ? J ) ,  the ctct t iw luus 
t h ~ o z ~ g ? ~ .  The outcrop has not beon accessi- g l / p ~ z ~ ~ n . "  
ble for over forty years. 

I t  u~il l  be readily seen that  the main point of inter- 
est conrlected with this rock is its mo(k of origin, -
whether aqueous or  igneous. I t  is included between 
t w o  beds sf porous lilaestonr or. dolomite. Alllong 
the dozen or more specimens in the ~?ossessiolr of the  
writer, there a r e  some which show angular frag- 
n ~ e n t sof this limestone ernbeddrd ill the se rp t~nt i~ le  
111one case these a re  so abunclent a s  to  ~ f f n r d  a 
breccia with s serpentine matrix.  By fa r  t,he best 
proof of the eruptive nature nf the rock from which 
the  serpentine liss beeu derived is, however, afforded 
by it,s nlicroscopic structure. The hand specimens 
agree exactly with the descriptions of V a n u x e ~ n  and 
Beck. There a r e  trvo principal varieties,- one a com- 
pact, dark-green rock, in  which a few bronzy crys- 
tals a re  seen ; and a mottled one; occasionally stained 
with blood-recl spots. A microscopical examiuetion 
shows t h a t  both of these roclcs art: most typical rep- 
resentatives of the class lrnorvn as pcridotites ; the 
former with a slightly, the lat ter  with a very pro- 
nounced, porphyritic structure. The original s trnc-  
ture is still perfectly preserved, although most of the  
constituents a r e  changed to serpentine or a carbon- 
ate. The groundmass contains, beside these two 
minerals, magnetite, a bro,.un mica peculiarly char-  
acteristic of certain peridotites, green amphibole, and 
yellowish octahedrons which may prove to  be ana-
tase. The porphyritic erystals have t,he typical 
crystal forms of olivine or  enslatitle, both so perfect 
a n d  so sharp tha t  they could o t~ lg  be the early crys- 
tallizations frorn a fluid magma. The blood-red spots 
a r e  seen to  he due to  the  common stairling of altered 
olivine crystals by iron hydroxide. The more p:r-
phyritic specimens a r e  douheless from the edge of 
the mass, and the  coarser-grained variety from its 
centre. 

The evidence of the  eruptive origin of the Syrs-  
cuse serpentine appears, therefore, to the writl,r to 
be : lo.The microscopic structure, ivhlcl~ sl~on-s tliat 
the  origirral mineralogical colnpositjor~ and arrallge- 
merit of tile rock .rvere sucli as are fourlil ill 
masses of a n  eruptive nature ; 2 O .  'rhe iucludzcl f lag-  
rnents of the adjacent limestone ; 3 O .  The last ren~ar l r  
quoted frotn ~ i l k i ~ ~ ~ ~ ' ~letter, that  fifty feet away,  

on the strike of tho deposit, only gypsum was on-


There seems to  be nothing in any of the published 
descriptions of this deposlt which indicates tha t  its 
origin was aqueous. Such an idea. expressed by both 
Vanuxem and Hunt,  is purely a matter  of opiniotl, 
unsupportetl by any facts. 

The rvritor hopes soon to publish in more detsil the 
results of his study of this roc,k. I t  seems to bear a 
strong resemblance to the carboniferous peridotites 
~ e c e n t l yclescril~ec! from Kentucky by Mr. J. S. DL]-
ler, of the U .  S geological survey. -an  opinion with 
which Nr .  Dilier himself tvlroliy concurs. 

GEOEGE13. WILLIAXS. 
13altimore, Md., IIarch 7 .  

~t is al.,3,aSs a rasll course to attacli ,,$her peol,le,s 
worlr tile strengt,ll of tieconcl-lland rol,orts of i t ,  
and doablv so \\-Ilen the renorts tllell~selves 
beell tllos; of hostile frhis  msllness I aln 
forced to in,ljute to . J,J,., the of on 

Sollle Iniscalled cases of t,l;ought-t~ra~~sferronce,~in  ..,,,,., - .-s ~ l ~ > n l e n ~ t ~ n t ,.. &, - . - -for  Feh. - 4. as I caslrlotfora moment) - -. l. .... . 

believe llilu capable of the heliberste stc],pr~ssio 2;eri 
and slcllgestio ycLlsi ~vllich his  attempt to  explain our 
~ ~ ~ l i ~ hby ;nlllxlber-habits would otllermise 
involve. ~h~ iclea tllat the argnmeslt for thought-
transforrellco llan deljencled entirelv, or mainly, o a  
,xl,eril,,ellts in rvhich one uorson "chose a nu;nber

A 

at  ~v i l l ,  sac1 another person'tried to guess i t ,  could 
not  survive the rnost cnrsory stncly of t,he published 
evidence. Yet that  idea, picked ul) by ' J. J.' from 
a n  article in  the  ~Valionnlreview, is the one on hioh oh 
his o1vn criticisln ir; exgressly a i ~ d  esc1usi:-ely fonnd-
ed, and which every one of his readers, if nnnc-
qnainted ~ ~ i t ~ hthe original evidence or some trnst- 
north^ version of i t ,  nlast at  this rnonlent be hold- 

mg. 
As a matter of fact, t,llis type  of experisnent 

(though, as I shall show. ' J.J.' has greatly esagger- 
ntecl i ts  clefects) has hardly ever been einplog~ed by 
us, ancl i ts  results are a negligible q ~ a n t ~ i t g  i n  o a r  
case. Ourl)il'Jlisl~ecl records do not  include a single 
illstance in which the  object to  be gnessed was a sin- 
gle tligit chosen by the agent. Where t,ha niunlber 
contains t ~ v o  digits, the risk of appreciable disturb- 
ance of the  rewl t s  b y  ' number-habit ' is of course far  
lese; :rncl trials of this type for111 betveen a sixth 
ancl a seventh part of the tabulated Crecry aggre- 
gate.' 

Dnt their importance i n  t h e  cunilulative reslult of 
those experi1uent.r; is very nluch slllaller than this 
fraction ~ ~ ~ o u l d  indicate: since t h e  success obtained 
i n  thelil, though Tery remarkable, was less so than i n  
soule other typea. If ' J. J.' lilcea to omit them, one 
and all, as  ' vitiated.' he is ~re lcome to do so  : and he 
will, at ally rate, have the  satiafact,ion of striking a 
certain uurilber of noughts 08 the odds -est i~natcd 
at about n h i ~ n d r e d  ~uil l iou trillions to  1- a g a i n s t  
obtaining by; accident the  alllo~unt of succ&ss re- 

1 This aggregate co~lsir.ts of results mhere the object of 
Tnhirh i l l r n  tl.alls~el.le,~ toti,o to ,Tits lill0~11 

f o ~ ~ l " ~ & ~ & h ~ &  of the inr-estigatillg committee. 

See tho table i r ~  ' i'hantaims of tlle i i r 7 i i ~ ~ , '  vol. i. 11. 23, as to 
wilich it should be note0'1, that in the exparimel~ta with siu- 
gle digits, illcluded under tho second Ileacl of Dublin eu- 
I,eyilllents, the lirunhers were drawu at r i ~ ~ ~ d o n l  out of a ?lag. 
Trials vith " lettors of the ;tl~ihabet. and llaines of people 

; ? b ythe may, find uo place in this cl.ucial list; 

b u t  I a ~ ' c ~ u . i o u 8  whnihel. ' J .  

and ~ O T T I ~ S  

to $11077 ,J.'\\'ould acc~uut,  ,,. f,, the corresuondences of lialnes recorded on p. 27, 

http:tl.alls~el.le,~

