
S C I E N C E .  


logical positionoccupy the loweat place geographically. 
The general plane of the country is determined by the 
ripper surface of the conglomerate series, which con- 
tir~ues to rise from the west, until, in the mountains 
already mentioned, i t  attains an  elevation ranging 
between thirty-two hundred and thirty-five llu~ldred 
feet. The Raleigh plateau-region owes its existence 
to the presence of the conglotnerate series. 

The comparatively incoherent strata of tlic carbon- 
iferous above the conglomerate sandstones were cluiclr- 
ly eroded away. Whell tlle upper surface of the hard 
conglomerates mas reached, tlie degradation of the 
surface in a measure ceased, and the mechanical 
action of the streams was concentrated in deepening 
and widening their channels. 'Phis has produced the 
ca6on-like features so characteristic of the New-Iiiver 
tlistrict. 

'!'he lateral wear in most cases was necessarily 
slight. Tlie,marslies of Coal Iiiver forol, ho~vever, a 
singular exception to the general topographical fea- 
tures; as in this case the erosion, acting laterally, has 
resulted in a deep and rather broad valley. The con- 
glornerate series, with its slope to tlle north-west, 
passes beneath the lower coal-measures near the 
embouchure of Gauley River, which, in turn, sirilr 
beneath the water-level s short distance west of 
Clla~lestown. The lower barrens, which overlie 
them still farther west, pass beneath the upper coal- 
measures. 

The cafion-like features of the valleys are gradually 
lost as me go westward from the Iiauamlia Falls; and 
tlle.hills becorne lower and lower, until, when the 
Ohio is reached, they do not rise more than two hun- 
dred feet above the river. 

With tlle exception of the qradual difle~,etlce in ele- 
vation clue to the gerieral rise in t l ~ c  country from the 
Ohio eastward, the snrro~tnding linobs appear on one 
and the same level, and offer the most iridisputable 
evidence of the plateau nature of the entire country; 
the mountains being simply the uneroded rexnnants 
of higher strata, resting on the basal plane of tlie 
conglomerate series. . 

I t  is this cllaracter of the country, in which there 
are few salient points well located for suitable sla- 

Boston society of natural history, 

l l lug 7 . --Mr. P. TfT. Putnam slmlre of ail interest- 
lng fir~d by Dr. C .  U .  Abbott, who has made s~icll  inl-
portant discoveries in the Trenton gravels of the 
Delaware-river valley, and who was the first to prove 
tha t  Inan existed on the eastern coast of Anlelica a t  
the time a l n r g ~  part of the country was covered 
with ice, or during the glacial period. The recent 
discovery mas that of a portion of the right side of a 
11uman under jam, which was found sixteen feet be- 
low the surface, in tlle gravel at  the railroad cut near 
the Trenton (Nem Jersey) depot. In this same de- 
posit, and a few feet above the jaw, Dr. Abbott had 

tions for instrumental worlr, that retards topographi- 
cal work, and renders impracticable the application 
of methods that are elsewhere best adapted to effect 
the most economic and accurate results. 

The primary triangulation extending over this 
section connects at  the north and south with the 
triangulat.ion worlr of the U. S, coast and geodetic 
survey, while the lines of the secondary work estab- 
lish geographical positions throughout the entire area 
included between the Kanamha and Chattarawlla 
Rivers. Wit.11 these numerous geodetically deter- 
milled positions, it was found possible, by judicious 
adjustment, to utilize a large amount of existing ma- 
terial, sufficiently accurate in point of drainage detail, 
but heretofore valueless as a meanr of absolute loca- 
tion. 

The completed map, as prepared for publication, 
will be upon a scale of 1: 250,000, or approximately 
four miles to one inch, in approximate contour lines 
having a vertical i ~ ~ t e r v a l  Whenof two hundred feet. 
draughted, arid made con t inuoi~s with the government 
surveys extending througlloat the whole southern 
Appslachian region, it will serve as a basis for subse- 
quent geologic investigation in the field. 

The field of worlr included in these surveys has long 
since been recognized ar a lilost irnportant one; and 
nowhere more than in the coal-measures of West Vir- 
ginia is there a greater need for most concise and 
accurate geological and geographical knovvledge, for 
nowhere can be fount1 circnmstances so favorable for 
the advantageous employinent of capital. 

Geological survey of Canada, 

ATclu-Bi~u,~su:iclidiuisioia. --TVork in tliis p ro~ ince  
will be resumed in May, under the direction of Prof. 
L. W. Bailey, and mill be carried on in portions of 
Carleton anti Victoria counties with a view to the 
preparation of an a(lditiona1 sheet of the general 
geological map of the province, of which about eight 
s h ~ e t s  have been already iss~ied, i\ series of obser- 
vations on the superficial geology will be simulta- 
neously but independently undertaken by Mr. R. 
Chalmers. 

previously found a hurnan tooth, and many stone im- 
plements of a ~ u d e  type. The fragment of l lumai~ jaw 
wts  exhibited, and is shown to be morli and groul14 in 
the same way as tlle pebbles al~ove and about it. Mr. 
Potnam as on the spot a few clays after the jaw hat1 
been discovered (on April 18) by Dr. Abbott, nnd 
identified the gravel and sautl m'ttrix in which the 
jan is enclosed, wit11 the material in place. Near 
and in t l ~ e  gravel above this j av  was found, a few 
years since, the tusk of a mastodon. 

Anthropological society, Washington. 
H a y  6. -MI.. 0. Dorsey gave a classification of the 

Siouan tribes, including the Sioux propcr, Assine- 
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boin, Poiika,, Omalla, Osagcs, Icansas, Kwapas, liu~idreil and sixteen feet span. ant1 poiiiled olit its 
Iomas, Otos. hlissouris, IVinneljagos, Nandans, Nin- advant:iges for ~nil i tary p~u.posc.s, n~lirio facility of 
netarees, Croms, and Tulets. The general irnpres- tral~sportatiol~is a prime objecl,. n i~d  a. k~ridgc: ;rlli~c>i 
sion sc,enls to 1iit~;e been, tllat this stock moved entirely of i,ope is especially valuablc on Ilii. ;tccoii~~t. 
from tlie ~iortll-west. Mr. Dorscy tool; an -The seci.c:tary esllibiteil for hir. .I. 11. I l : ~ ~ ~ c l c ~ ~ lopposirig :; 


view, anil tra.cecl tile tribes from tile soutll-east, u p  neat topograpl~ical lnoclel of tlro ,Jol~es iroir-ore ll~iiie 

the strealus, and from tlie region of tlie lakes west- ill Berks co~uity,  Peiln., alicl briefly exp1:tinrd Illc 

ward. -P~,rsident Gallnr~det said that there were method by ~vllicli snch ~nodels are constructcii. 

in existence in Europe several societies mliose ob-

ject is to cliscurs the  subject of ir~ternatiorial rela- Numism~tio and antiquarian society, Philadelphia, 

tions. Tlie speaker took the ground that t l ~ e  lrropcr 

basis of these relwtiolls shoalil be etlrical rather t l ~ a n  Jlny .  1.-Mr. E. F, in1 T11111.11 of I)en~erar:~ 1jrc'-


legal. The law tern1 for jz ts  : ) e ~ ~ t i z i ~ ~ z  sented valualrle ~ o r l i sby hilnself, relative to th tTvns objected to, 

and the plnasc, 'international rights,' or 'intcrr~ation- ethnology, geograpliy, altd fauna ancl fiora, of Britibl! 


a1 ethics,' suggested. Tl'liile nations would not lister1 Guiana. -.:I lclter was read froin Rev. U~nlarc:  


to absolute commanils of law, they have ever s l io~vl~ Sota, niayor of Sarl Sebastiarl, Col~cordia, state of 


sonie ~villing~iess on Sinalon, 3Icsici1, in reference to his late iliscorcr.y oi to listen to ethical argunlents. 
thatthe justification of their foulest acts. by a!~pealil~g to tlie liey to the Mexican hieratic writing. s t a t i ~ ~ g  

the  verdict of llmnanitg as to the justice of their lie was prepnl,ing a setting forth his views aric! 

cause. If publicists sllonld insist that rlo acts of n:L- the exact nature of his discovery. --Dr. C. (2. Ah-

tions should be justified that are not right brtmeen bott of Trenton read a paper oil tlle existeiice of ;lit 

irtdividuals, the subject of ir~terr~ational law would early race in tile valley of the Delaware, n-liose relics 

be settled oil a firrri basis, arid ,\Iirsbean's word*, ' l ,e  were found by liiln in the Tl,entoli gravels, arrd ad- 

droit est le souverain du nionde,' would become a verted to a frng~nent of a l i i~nian sliull being found 

fact. Tlie paper was discusser1 by Illajor Powell, who there by llinl on April IS, 1884, in coi~iiectioii with tl~r- 

took issne with tlie spealrer on some of his Inesns, palaecgstic iin~)lrments. At  111c conclusioli of his 

agreeing .rvit,h liinl in the desirability of the eiitl to be address, lie presented the society wit.11 a quantity o! 

attained. these hitherto debatable implemc~its, rvllicli wert 

plainly l~roductions of tlie Iiaud of ninli. 


Engineers' club, Philadelphia, 


i l f c ~ ~  S. N. Stewart esllibited a ir~odel of 
Academy of natural sciences, Philadelphia, 3.-31r. 

his river or current motor. Paddles n1.e placed I I ~ O I I  April 2%.-Dr. Josepll Leidy directetl attrlitioll t o  

craulis, and maintained in a vertical position, 1)y lol~g. oolrle fobsils, part of a collection recc:litly referred ICY 
floating vanes or tails. The cranlrs are pl:rced 11po11 llitri I)y t l ~ e  Sniithsonian illstitutio~i for exaniinatioi~. 
posts, rafts, or boats in the stream, and  joul~rialled at 'rliey coii*ist, for the most part, of remains of 1argt- 
tlle water-line, thus lieeping one-half of the pnclille-- terrestrial manin~als, especially related to forrns which 
surface in action, wllile the common floati~~g-wliei:l, now live in the intei~tropical portions of the old world. 
or current-wheel, only keeps one-tent11 of its snr- Ohtailred in Floritla, tliey a1.e of additional i11tere.t 
face in action. In  Xr .  Stewart's motor, a tell-foot as evidences of the existelice, in this region, of a 
arm carries a paddle ten feet high. -Mr. Thoill- f'orlnalion of te~,t iary age not previonsly Itno'ivn. A]. 
as 11. Clecnlaiiii 1,eatl a paper on :LII econonlical acco~iipnllyingletter froin Dr. J .  C. Neal of Archer. 
for111 of b r i ~ l ~ ~ - t r u s s .I n  o ~ ~ t l i n c ,it reseinblcs Fla., states that the fossils ?vel,c discovered in a btxl 
TJTliipple's arch-truss, inverted. so as to bring the of clay occupyilig a ridge ill t l ~ e  pine-forest. 1'11ey 
curved portion in tension, but differii~g from it ill occlirred over an  irregular area of ;L 111u1drcd fcc.~ 
lla\-ing the chorrl inaile to resist te~ision, and beiilg long by thirty feet wide, niid were (lug frorii varia1)li 
ancho~~ed1.0 the abutments. I n  this way, tlle only clrptlls of sere11 feet to the betl-rocl;, the cllaracter 
part? of tile bridge in corriprrssion :%re the vertical of ~\-Slicli is iiot stated. Tlic fossils, consisting of 
posts, arid the extra ~naterial  requirecl to stiffen bories and a few teeth, are liiostly ill fr;tgrlier~ts, but 
the upper cl~ortl in an oidiliary bridge is s a~e t l .  To exhibit no appcar;t~~ceof b e i ~ ~ gwater-worn, 01. 

illustrate tlie correctness of his coiiclasions, 111. abraded gravel.by fl.ictioii a~ i lo~rg  The collectioi, 
Cleerna~ili liad a srnall rnodel rl~ade of pilili wrapping- embraces t l ~ e  renlailrs of a )'o~ilig ina.todon, collsist-
twine, that  broke with five mid n half ~)o~uicIs, infi of bolie fragilients slid detached cpi~)llyses, wit11 alld 
will1 posts made of wooilen knitting-~ieedles. This n vertebra of a teleost fill1 c,i~ibedded in tlie clay ad- 
model, by calculation, ought to have borne about herent to the under surface of the lleatl of a femur: 
eleven pounds. After loading i t  wit11 a pound weight tlie remains of several irldividuals of a species of 
at  each of the seven panel points, and letting it re- rhinoceros ratlier stnaller than, although quite as ro- 
main for a little time for tlie irlspectiori of the ~ n e ~ n -  bust as, the Trldiari forin; small fragments of tlic; 
bers, he added, first, two rnore pounds at  the centre, lnaxillae of a tapir; the remains of a llarna as largc as 
and afterwards t ~ o  pounds more. With this eleven the camel; a calcaneum of a rnminant, not quite so 
pounds, tlie riiodel llcsitated a monient, and theri long as that of the 1ri.h elk, but of more robust pro- 
broke at  each abutment, nicely illustratilig the an- portions; the vertebr,al ceiitruln of a slnall crocodile: 
thor's conclusioils. H e  likewise gave tlie savil~g of allci the remains of severid other uiidetern~ilied ani- 
material in sucll a bridge over a Pratt  truss, of five mals. Tlie fragments were ~iot, sufficierltly charac- 



teristic to perniit of their being placed specifically. 
'L'he formation represented belongs to the plioccno 
or later niiocenc, although its exact position is some- 
what uncertairi. The tapir had been found in several 
states; and the mastodon was, of course, midely dis- 
tributed; but neither the rhinoceros nor tlre camcl- 
lilre remains represented in the collection had before 
been found east of the &Iississippi. Professor IIeil- 
prin regardecl the discovery of i~nportance as lending 
decided support to Professor 1Iilgard's views regard- 
ing tlre former distribution of land in the region of 
the Gulf of Jlexico, and the probable corlnectiorl 
of Florida with Jlexico. Sinlilar fossils had, he  
believed, been founil in the ASexican plains. The 
bed-rock near Archer, Fla., belorigs to tile oligocerie 
forrustion. ---31r. Joscpl~  Willcox aiinonrlcccl that  
11c had again four~tl ill Florida, specimens of Snnl- 
rnulites TVillcoxi fleil., \vhich had beell regarded as of 
so mnch ir~terest when collected b? llini a ycar ago. 
The examples n o ~ v  submitted for inspection had 
heell obtainecl about fifteen rlliles north-east of the 
original locality on Clicesl~owiska Itirer, and about a 
hundred and fifty feet above tlre sea. Professor 
IHeilprin commented OII the importance of the ilis- 
co.i.c,ry of t,lle ~riore elevated region just reported as 
indicating where the n ~ ~ ~ n m u l i t i c  formation could 
:~ctuallybe seen. The other specimens Irere collected 
uot more than two feet above tide-water, and ve re  
not, therefore, absolutely indicative of tlie posit,ion 
of the parent roclr. Froin association ~vit l l  the Or- 
biiolites, we can state that the beds beloug to the upper 
oligocene age. The genera Numnluli~la, Orbitoides, 
Iletero.stegina, Quinqueloculina, Triloculir~a, and 
perlwps Bilocnlina, together with Spirorbnlina, mere 
rcpreser~ted in the masses of roclc received from 
hlr. FVillcox. The remains of fresh-matcr 11~01lusks 
were associated with them, specimens of microscopic 
Palrtdina liavi~ig becri determined. This association 
of fresh-water wit11 niarine organisins night in-
dicate the former eniptyil~g of a river into tlle sea, 
or the presence of fresh-wtttcv sm;~nlps iri ancient 
J'loritla. The elevation of tlie 1oc:ility ~vllcnce the 
fossils mere oht,ai~led need not be regarded as com-
~ ~ l i c a t i ~ i g  for i t  must be renlenibered the problenl; 
1.l1at I.his in 110 Tray represents the original height of 
the for~na.tions. 

Phiiosophioal society, Washington. 

i l l n ~ ~ h  J. S. I3illings spolie of the  uncer- $9. -Dr. 
t.ai~ilyof  nrcasnre~r~ents The best of cranial capacity. 
r t ~ s ~ ~ l i s ,:vit.hont the division of t,lle slrull, arc obtained 
by riieans of shot, which is poured in, ancl after- 
w:~rtls n~ensuretl ; but even t,hese nre poor. The 
same observer does not obtain closely al~prosimate 
results fro111 si~ecessire nieasnrenients of the same 
sliull? nut1 tlifferent. observers obtain widely different 
results. H e  then exhibited a series of cornl~osite 
photographs of sBnlls, each photograph being derived 
from a series of adnlt male slrulls of one race. I11the 
fornlation of each neg:itive, the plate was exposed 
successively to from seven to eighteen skulls. -
Prof. G. Brown Goode spoke on fi,$heries exhibitions, 
tlescrihing especially the intc~,nation:~l ate~li ihit~ions 

Berlin (ISSO)and London (1853).-Mr. XI. H. Doo-
little began a cominunication, which was completed 
a t  the followiilg meeting. 
ilp~il12.-Mr. 11.K.Doolittlc coinl?leted liis coin- 

murlication 011 music thea ~ ~ d  cliemical elements. 
The  mathemalical theory of mnqic requires the satis- 
faction of the equation 2%= ;v nearly, in which, for 
equal ternyeraillent, x = the n t~mber  of equal inter- 
vals in the o c t a ~ e ,  and ?/ = the number of these in- 
tervals that  correspond to a nearly perfect fifth; antl. 
for unteinpered music, n. r- the number of approxi-
mately equal i n t e r~a l s  iri the octave, and ?J = the  
number corlcs~toridin~ This eqn:r- to a perfect fifth. 

z loq 2
tioll o'ives - = --%- nearly, = ,\$yji;h nearly; and, by 

a ?I log 2 
the methocl of continued fractions, we obtain the 
succession of al~proximations, t, -i7.z, :;{, -:;I,etc. 1?or 
scxles :tppropriate to ma,jor thirds, but disregardills 
fifths, \re inay substitute .', for 2 in the above eqna- 
tions, and obtain the approxinlations, ;, ;Ih-, A;, etc. 
For lhe  chord having the vibration ratio 7: 4 we may 
obtain in lilie manner the approxiniations, :;',~;$, etc. 
'L'l~e fraction belonging to the first series, is the 
base of the chromatic scale, and, less clirectly, of tlic 
dintonic. 'J'llefractior~s ? aild 4, of the first and thir,l 
series, probably represelrt all the live-toned scales of 
prirnitivc rnnsic. Pentatonic, chromatic, and dia-
tonic scales havo thus a n~atliematical basis, and are 
in a proper sense ri:ttural. Tlierc is reason to beliertr 
t i ~ n t  simple n~athenli~tical priuciples unilerlie tlie 
p l ~ e r ~ o ~ n e n aof cl~etnistry, and tha t  the quantitative 
relations of the clemcnts are expressible in the deriva- 
tives of siiiall prime numbel-s. 'Fhere is, therct'ore, 
no CL fwioriabstudit,y in loolting for a correspondence 
of ~rlusical arid cheuiical rat,ios. Sf the Beys of a piano 
be arrangeci ~ v i t h  seven consecut i~e  lceys in a l i ~ ~ e ,  
the nes t  seven in tlle next line, and so on, the col- 
umns give iuccessioris of musical fifths. I t  bas been 
shown, that  when the c1ie1nic:tl elelneilts are arranged 
in the order of their ato~ilic meiglits, ill lines of seven, 
tile c o l u m ~ ~ s  contain clen~ents re~narlrably similar to 
each otl~er. If the piano-keys be arranged in lines 
of twelve, the colam~ls give octaves; but nothing is 
tlerelopecl fronl a similar arrangelnei~t of the chemi- 
cal elen~ents. The general conclusion was reached, 
t,liat there is 110 ileep significa~ice in the coincidence 
of the number sever1 in tho diator~ic scale and in the  
c1ienlic:rl groups. -&Lr. Henry Farquhar the11 re- 
viewed the tlleorctical discussion in Professor Tait's 
article on mechar~ics, in the Encyclopaedia Eritan-
nica, clissent,ing from several of his positions. 

THE'circulars ' of Jol~ns  l-lopliins u11i.r-crsil,y now 
a.ppear so freclucntl\-, ar~cl with such r:lried anti valu- 
able contents, that l l~cy  may alrc!ady be l(101ied up011 
as Ltrnong t,he most illll)ort:tiit I'OII t,ribut imis i,o lei~rn- 
i ~ i gin our country. Tliis is the Inore reniarkzrble as  
110 less than fire irnportai~t serial pt~blic:ttions are 
issued nnder the ailspices of the ruriversity, and in 
large measure are ileroted io colitrihutions Crom its 


