
tributed in its effects with an approach to uniformity over 
a wide extent of country, and was unaccompanied by 
those sharp flexings or the protrusions of abrupt granitic 
cores which are encountered in some portions of the Ap-
palachians and other mountain regions. The indiridual 
masses and ranges in the Cun;berland region are the 
work of erosion acting upon a broad platform, excavating 
wide and gorges' leaving the peaks and 
ridges as  cameos and mere remnants of the general 
degradation of the entire region. Professor Powell ex-
emplified the process by citing the Uinta Mountains a s  a 
broad platform similarly carved by an enormous erosion. 

Mr. Lester F. Ward then read a communication enti. 
tled, ' I  Field and Closet Notes on the Flora of the Dis-
trict of Columbia." Mr. Ward's paper was more com-
prehensive than its title indicated. He read extracts from 
a local monograph which he has bcen preparing on the 
Flora of the District of Columbia. The work has been 
d ~ n eby Mr. Ward in his-usual energetic, thorough, and 
philosophical manner, and presents many points of inter-
est. It will be published in full by the Society. 

T H E  ANTHROPOLOGICAL SOCIETY O F  WASH-
INGTON. 

The Society met in the lecture room of the National . 
Medical College on Tuesday evening, February I ,  Major 
J..W.. Powell in the chair. By the provisions of the Con-
stltutlon the retiring President is required to deliver his 
annual address at  the meeting succeeding that held for the 
election of officers, and to review therein the work of the 
Society during the past year. As before mentioned, the 
reasons for the publication of elaborate proceedings, ex-
isting in the case of other societies, do not obtain here. 
The President, therefore, in connection with his address, 
had prepared a pamphlet of 100pages, in which were em-
bodied abstracts of every paper read during the two years 
of the Society's existence, together with a brief history of 
its formation, the two annual addresses, the constitut~on, 
and the list of officers and members. The who1 e consti-
tutes a very important contribution to knowledge. 

Major Powell thus presented a classification of the 
papers and discussed the several subjects treated in their 
order, namely: Archeology, ethnography, linguistics, bio-
logy, philosophy, technology, sociology, and mythology. 
As the address will appear in full as a part of the pam-
phlet, it is not necessary to present an abstract. 

DETERMINATIONOF GOLDAND SILVERI N  ALLOYS,AFI'ER 
QUARTATIONWITH CADMIUM.-TWOportions of the alloy,
each of 0.25 grms., are weighed off and placed with the 
cadmium in small porcelain vessels. A piece of potassium
cyanide is melted in a porcelain capsulc over the flame, and 
the metal thrown in. The melting together takes place
readily, and is complete in a few minutes. By changing
with two or three porce1a;n capsules, and having a vessel 
withwarrn water at hand, in which the melted portion is dis-
solved when sufficientlycool, twenty.to thirty meltings can 
be executed In an hour. The two metallic granules are now 
thrown together into a small long-necked flask, in which is 
nitric acid of sp. gr. 1.30 ; a piece of wood charcoal is iq-
troduced to prevent bumping-which would rupture the 
globules-and heat is gently applied. The first solutim 
lasts rather long, accord~ngto the pioportion of gold ;e.g.. 
an hour in case of fine gold. The solut~onis poured off, 
the boiling repeated with nitric acid of sp. gr. 1.3 for ten 
minutes, the liquid again poured off, the globules rinsed 
with hot water, boiled far five minutes with water, which is 
poured off, and the flask filled with water is inverted into a 
porous earthern crucible, dried, ignited strongly, proceed-
ing as in cupellation. In most cases the globules can be 
weighed separately. Silver is determined in the solutim of 
titration with ammonium sulphocyanide according to vol-
hard's m5thod.-FR. KRAUS. 

SCIENCE. 63 
-

A SKETCH O F  T H E  GEOLOGY OF HUDSON 
COUNTY, N. J.* 

BY ISRAELC. RUSSELL. 

An outline of the geology of Hudson County, N. J.. is
delineated in the accompanying generalized section. 

Frc. I-GENERALIZEDSECTIONOR THE ROCKSOF HUDSONCOUNTY,N. J. 
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At the base of the series is gne'ss of 
A r c h a n  age. which is exposed in a few reefs along the 
shore the in Jersey These rocks are 
composed mainly of quytzv and mica*and form 
highly crystalline gneiss, mica schist, hornblende schist, 
etc., and are not to be distinguished from the rocks of 
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the same formation exposed so abuadantly on hlanhattan 
Island. 

Associated with the crystalline Archxan rocks that to 
a limited extent bortler Hudson County on tile east, are 
beds of quar tz~te  and serpentine, esposeti in the l~luff 
kno\vn as  Castle I'oint a t  Elobolien. This premontory 
is about thirty acres in area, and is li~uitetl 011 the east 
by bolt1 blutfs of serpentine. Tlle rock here exhibits 
considerable variety, being- sometimes yerlowish ant1 dull 
in apFearance, anu so tartlly as  to crunltile between the 
fingers; again it is compact, dark g-ieen ln color, ant1 
furnishes all ornamtntal, althocgh m:erlor, builtling stone. 
This rock is a silicate of inagnesia contalnmg chrome- 
iron in scattered grains, and turnlshes also the nlintrals 
nznr~noiz'tc, br i~cz ie ,  ;~zejizniiit. and nzng?z~~sz?c~. 

quartzite or jasperold rock, oCcurrillg 011 llle 
soulllern slope of the serpentine? in the l lelgh~)ol-~loct~ of 
the Stevens lnstltute, has, togtther with sel-pelltine, 
been reterred to the  Archxau serlts, but as  [Ile exposures 
are now obliterated I i t~ le  call be saitl co~cernl i ig  ~ t .  

TRIASSIC ROCKS. 

In Huclson county we have a pcrtion of the eas t tm 
bortler of the l ' r iass~c forination which iorins a l~antl  
thirty miles broad across the Stale. In general with the j 
Trlassic iorlnat~on in Ktiv Jersey and the Conntcticut 
Valley, the roclrs are here lelsparh~c santlstones, slates 
and shales traveised by sheets alitl dikes of trap. 'rile 
sedimentary rocks occupy ntarlg tile \\-hole area of the 
county anti ti111 uniforlnly to the n c r t h \ ~ e s t  a t  an  angle I 
of about I j". 'l'he saliasione is lai-gtly conlposetl cf  1 
granules or fragn:euts ot felspat., ctlncnted by oxide ot ' 
iron Io ~vhich  the letltl~sh or b l ~ o \ ~ i ~ i s h  01 :he rcck cclor 
1s d u e ;  this is the stone so largely useti lor archi~ectual 
purposes in YoI'li anti ri,e i l t l g h b ~ ~ l ~ l gcltlrs. 
'Tra~ersii ig these ~iicliiled betis c,f seclimtntat-y l ~ c l i s ,  anti 
in a genel-a1 wa)- contormable with then), are sheets of 
inlruslve trap, \ ~ h i c h  llow owing to i l i i t t j~a l  closion, 
forin the most prorninent ieatures in the topography ~f 
the  county. This statement holtls goctl, ate, tor the 
entire 'I iiassic area ill Kew Jersey, anu wit11 more or less 
accuracy for this formati011 iil gentla1 a!ong the XtkLIIlic 
slope. T h e  main Lrap ritige in Co111-Hudson C L K ~ ~ ~ Y ,  
~ ~ o s l n gthe 111ghland 1;nown in ciift'erent p c r i i o ~ ~ s  11sot ' 

course as  Btrgen H111, Jersel- City I-le~ghis, ancl the 
Heights of \\'tellan-ken, is coi1:inued n~r t i l \vard  with 
increasing heigtlt. and 101-ins the bolt1 p i c t ~ i ~ e s g r ~ eshale 
of the Hudsori as  tar i~o r t i i \~n i t las i-laviistraw. The  
outcrcpplng edge of the lrap,esptciall)- i r l  Hudson CounL)., 
has bet11 abradttl by glacial action so as  to f o ~ n i  an 
irregular, baclly clraintd, plailt. surface. Rlthougil In a , 
general wa)- iollowiilg the bedtling of tile associa~ec! 
slates anii sandstoile, the 1r:rp siltet is really unconfoinl- : 
able to them anti breaks aciuss thelr betltling in 1-aricus 
places. Frorn both the upper aiici lower surlaces oi rrie 
main trap sheet smallti- snects anti d;kes ot molten ro21< 
have been ~ntrutletl ainong t r ~ e  s'tratifittl beds. Exainl)les 
of rhtse branches fro111 Ltie ]lrir,cipal lnass niriy be Leen 
at  the base 01 the cliffs aioug rile west bank oi the Iluti- 
Son, iroin Hobul<en no~thharc l .  Secontlrr1)- sheets origi- 
natlng fro111 the upper surface also appear un the \\e3L- I 
ern border of Uei-gen 11111, whr le  t h ty  h a w  been ,
accented by erosion. The  intrusive r,ature ot tile trap 
sheets ant1 tiikes is shown by their cl)-stalline structule, 
their unconiormit~. to the inul~s ing stri i .hed titiis, ant1 

s t c o ~ i a r y  skeet of the c1):taIlil:e ~ c c k  has been in-
tlutletl. B ~ n t a t h  the slates a le  beds oi hght cola~etl  
telspatilic : c n d : t o ~ ~ t  encling in a cliff at  the \ \ater 's  edge ; 
the whole sel:es hiis the usual ciip cf I j" N.11'. 

l'he ll'reguiar ll1,e f~ l l l l t t i  ily the ta~te i - l l  tl~Llllciatj'u f  
the trap is cailsttl, at  Itas: in t\\-o instailces, by s1:etis ot 
t rap  liiat leave 111c niain inass a t  an ailgle :ii:ti ~ tanci  out 
in ritlges tangent to the priilc~pai line ot cliffs ; esam!jlcs 
of this feature, ~ v h ~ c h  1s tl~fhcult of t1e:cription nit l 'cu 
illus~ratrons, inay be  seen at  l i ~ n g s  l 'o~nt,  1I-eha~victn 
ant1 Fairmont 11111, Jersey Clt)-. 

POST-TRIASSIC HlSlOI:\-. 

No recortls are foucd iu Hudsori Cuuilty, o i  tile Jur- 
assic crelaceous or 'l't.ltlary perlotls tlurlllga11 these gee-
logical ages ;  the area ulltler t l iscussi~n must ha re  Ibeen a 
~ a ~ ~ t l  '1 he sanie surlace esposeti to sul~aerlal cenutlation. 
c l t s t ruc t i~eagrncles l ie re  a t  wo:Ii, too, wlth acceierattti 
ellerg-y tluling the Quaterilary periotl. result 1s thar 
lye have bui a tiecllllal poriloii of the origilla1 'Triass:~ 
toriliation lemaiiling. 

Uurlllg tile Quattrl-,ary, cortherl, Xeiv Jersey, ill corn- 
nloll \vitil a gledt ales ~ l l e  ~ ~ ~ ~ ~ l ~ e a s ~ t l - i i  111 pLii-i 01 
c ~ l ~ t , l i t i ~ t ,cvas bulled 11tntat11 glsciei-s ot gr ta t  ~i,icl<ness. 
Ill Hutison County ltle ict-sllett m6vct[ f i ~ l l l~ ,o l t i i - \ \ .e~t  
to scui1l-east, plouglllllg ou, In its joulllt.!. tile sof t  Tri;ls- 
sic shales ailti saIlcis;ones, alltl ~ r i~ i c i lng  tilt. projecting ~ f f  
rltiges ot trap w~t l l  a loice so lllisistable t l l a ~  a ll,oul,taln- 
ritige like 1l;e IJalisatle rallge cou!d not c\eflect 1~ irclll i ts  
C O L I L . ~ ~ .1Vllen the cliinate a~nelioratetl anti the glacitrs 
r t t ieatetl  ~-,o: . t l l~al-~l,  l t i ttile halt1 crjstalline t1;~11 \vas 
~ \ l ~ h  suliace ti at  gllltels in the suri light, ai tia 11~1,sl.ed 
1s closbtti by titel)l1- ei,gi-a\-eci jlnes that f ; \ i t l i !u l~~ l-ccol-t] 
tilc (Iirec~icll i r rm  sillcil the g laucrs  calle.  111 1ll;~ces 
tr:e rock rlses illto r~unc1ttl l l :~locki,  foinilng s r ~ i ~ o t n ~ y  
typical rachcs /1~olrlaiiii2c~s. i'iie lcatl thar 11ie glaciers 
calried was spttatl  o\-er \alleys actl ~~l)l:iilt~s, atulri~ing 
continuous sheet or glacial tirlit, \ \1 l i~h lie,+\ c01n11obts 
tile liiiuiediate surFace oi a large 1,oiiion o! the county. 
'1 his glacial tll-llt is gellci.ally a tcndcious clayey tlcposlt, 
at  t in i t s  biteen or tryylliy leet thicii, 01 a rttitllsh colot., 
clel.lvcd fro111 tlie tlebiij ~i '1'llass.c slialas aricl ~aut [s tu l  es 
that enter l a ~ g l j -  illto its coinpositloll. Scatteretl 
tlirougli if a l e  i ~ o ~ i l t l ~ r s  trdp, s,~ntlstone, slate, tic., ~t 
that lidre beer, trar!s~~uitt t lh u t  a iiiort d~s tancr ,  alltl 
others gllriss ;il,tl c"ligloll,erate, t i l ~  partlit Ittlgi.s of 
\vllicll arc 1hirl)- or fo1.i~ l1lilcs to tilt lioill~i$esl\\-ai.d. 
H\ltIsorl county also lu rn~sh t s  csaiIiplts or ii10,Ilfietl 
tilllt, consiit1ng bf  l rrcgl, ini  la) e:.s "1 santl, grd\ all(i 
slnali l)oul~ltrs, all well youlltiecl alltl l)laii,iy ashorlet1 alltl 
cleposited througn tile agency ot 1 ~ 1 1 1 i i 1g \ ~ a t e r .  

.\.lore l-ecent (1lall tile glacidl tile s;irl:L~ ~ , - I I u ~ I L ~ I I ~ ~ .
by the metamorphisin l~roducetl in tile stram ~ v i t h  ~vh ,ch  (lunts t]lat skirt ti!(: ]lase lile ~ipialltl(1,l ;,\I sites. 
they have come in contact. A siction esljoseu ~n the i Xga:n lllore recent lllan tile t,ilis U I  a:ol1ni sand a le  
cliKs borcltring the I-Iudson a tew milcs north of the many tiel~osits 01 \,tat ant1 iiii~d s ~ i l l  in process o i  
Hobolten, is gi\en in the following figure, and illustrates fqnlllatlou alul!g nra~-ly the whole \i:,ttl-front of tile 
especially the abrupt manner in which the Kern jersey I county.
Tliassic area is cut off along its eastern border. 'l'iie l~etl-rccl; jil Hudson ccurlly is, in mcst places, ex- 

In tile tilngranl U rtprehec~ts the sllett ot tirift that  ce i~ t  11g on titepl) c o ~ ~ ~ t t i  the u l~~ancis ,  by (Junrtelnar>i 
covers the erodttl suriace of the hill, and S the slates that  anii recent tleposits. Tile tol)ugraptiy ui tile roc1;)- iloor 
unconformably untlerlie the trap into ivhich a small , of the county and of the neighboring portlous ol New 
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Yorlr, woultl not only be  of great interest to the geo- matter of contingency and probability, the second of ab- 
logist but of direct economic importance to all interested solute knowletlge. These truths of absolute certainty, 
in shipping, harbor improvements, reclarna!ion of ln~ld ,  , of direct intuition, concerning space, time and self-con--
etc. T h e  records of deep wells and soundings in the 
salt marshes that have a bearing on this subject are 
tabulated i l l  the paper published 1)y the Academy. On 
the Newark Meatlows and in Newark Bay the rock bot- 
tom is from two to three hu~ldretl feet below the present 
surface. Eas t  of Bergen Ilill soundings shol\. a depth to 
rock nearly as  great. T h e  follo\villg list taken from the 
tables ~nentioned above, give Some of soundings on 
the borders of the deeply eroded channels of the Hudson, 
Eas t  and Harlem rivers : 

Hudson River, foot of 23d st., z jo  
feet from the east building line of 
the river street.. . . . . . . . . . . . . . . .  175 ft .  to rock. 

Hudson River, foot of Bethune st., 
2 0  ft. \V. of bulkhead line . . . . . .  176 f t .  rock not rcaciled 

Iluclson River, pier Go (old No.), 20 
feet SV. of b~~lklleacl . . . . . .  17j it. to rocli l ine. .  

E3st River, N. Y. Tower of Broolr-
lyn Bridge.. . . . . . . . . . . . . . . . . . .,107.4 f t .  to bed rocl; 

East River, Brooltlyn Tower of 
Rrooltlyn Bridge.. . . . . . . . . . . . . .  38 . '  " 

East River, pier 41, N. Y , 200 ft. 
from tile buildi~lg line of South st. 91 " " 

East River, pier IS, 200 ft. fro~il the 
building line of South st. . . . . . . .  GO " " 

Ilarlem River at I3igh Bridge, centre 
of river . . . . . . . . . . . . . . . . . . . . . . .  70 f t .  rock not reached 

Harlem River, Madison av. Bridge, 
centre of r iver . .  . . . . . . . . . . . . . . .  75 " " " 

AS shown on the Coast Survey 
Charts of New lTork harbor, the 
water in the Hudson off Castle 
Point is.. . . . . . . . . . . . . . . . . . . . .  50-6; f t ,  deep 

In  East River, SV. of Blacltrvell's 
Island . . . . . . . . . . . . . . . . . . . . . . . .  107 " " 

In East River, at Ilell G a t e . .  . . . . .  121 " " 
" near Ward's Island..  170 " " 

In New York I-Iarbor . . . . . . . . . . . .Go-So " " 

In  the Xarrows . . . . . . . . . . . . . . . . ..Go-I IG " " 
In  the Kill Yo11 ICull.. . . . . . . . . . . 25-54 " " 

111 tlrthur's ICill . . . . . . . . . . . . . . . . .20-35 " " 


These measuremeI,ts, none of \vhich give the ln x.luuln 
depth the old channels, clea:ly that the drain- 
age system about j?l'tTv york  was  at  110 very distant time 
several hundred feet below the present water surface. 
~t might be sho\Yn equal certainty that  we are liv- 
illg mally thousands of feet helo\\, \$,hat woultl have been 
the surface of the county had there bten no erosion. 

TIIE SOULS O F  I-'LrZNTS AND AXIMALS, 
BY TIIE REV.DR. ?'FIOAI.\SHILL. 

T h e  only things concerning ~vhich  we can arrive at  
absolute certainty are space, time auti spirit. Their ex- 
istence and some of their attributes are anllouncetl ill 
every act  of self-consciousness. Their existence and 
attributes are not matters of inference, but of direct 
sight. Platter, on the other hand, call substantiate its 
ex~stence o11ly by inference from these 1)rimal truths of 
space, time and spirit. All natural sciellces are matters 
of mere deduction from the data furnished by mathe- 
matics and mental ph~losophy. All the t)usintss of life, 
(our manufactures, commerce, histor)-), relating primarily 
to material things, rests in the s a n e  \Yay, ultlrnately on 
truths of space, time and spirit ; that  is on lnathenlatics 
and philosophy. The  conclusions at which we arrive in 
the historical and natural sciences are therefore mere or 
less rob able ; and the probability may reach a degree 
that  is practically indistinguisllable from certainty. 1 am 
l~racticaIly as  sure that this sheet of paper moult1 burn 
if I held ~t in the gas jet, as  I am that two straight lines 
cannot enclose a space. Nevertheless the first truth is a 

scious mind, are not contingent ; they remain true, 
though heaven and earth pass away, ant1 the perception 
of them is that  which puts the s t a ~ n p  ot immortality on 
the human mind. 

But in acldition to these fields of direct sight, the 
three fields of truth outsitle the conscious minct, are of 
the highest value. In  the fit-st place the certainty of the  
ex~stence of other minds, is as  near absolute certainty a s  
it is possible for a truth of i~lterence to be. Tha t  there 
are other men about me, and there is an  Infinite blind 
above us all, are truths which are practically a s  certain 
as  the asionls of geometry. In the second place my 
fellow Inen are acting and have been acting, thinking, 
writing, painting, composi~lg, legislating, warring and 
making peace, nlanufacturing and inverlting for  thou- 
santl of years ; ant1 the study of their history is the 
r,chest and most f ru i~ful  method of developing my own 
powers, and learning to know myself. I n  the third place 
the field of space and time in tvhich their history is cast 
is full of this wondrous matter, \ ~ h i c h  gives them their 
opportunities, their means, thelr tools ; without it ~nen ta l  
or moral lite is incocceivable ; consciousness itself is 
a\valtenecl to activity only through contact with matter ; 
space antl time are visible only through motion as  a 
heno omen on of matter. 

Here then is a great object of study, worthy of man's 
thought. Socrates was iearful lest l'lato should spend 
to3 much time on quts!ions relating to the measurement 
of mat ter ;  Dr. Johnson in the Rambler carried Socrates's 
implied censure much farther than the old philosopher 
himself woultl have done. Swift in his voyage to Laputa 
satirizes the students ot phi sical science ; the newspapers 
of our own clay inclulge occasiollally in laughing a t  the 
technicalities of the scientific man ; eveu Inen as wise 
as  the Autocrat of the Breakfast Table utter  occasional 
~vords  of disparagement in speaking of scientific pur-
suits. But I'lato's geometry has done as  much for the 
intellectual and purely spir~tual development of our race 
as  Socrates's rnoral~ty ; ant1 the physical philosophers of 
Eurcpe,  during the past three have, despite c t n ~ ~ l r i e s ,  

O w n  frequeut igllorallce of thillgs, been of 
iln"lel'se atl\-diltage to sl'iritual ~ h i l o s o l ) h ~ .  

The of space are the earliest object of our 
scientific research. T h e  first really i~itellectual ideas in 
a child's lnilltl are those of geometric form. Hence all 
sciences that  flow tlirectly from geometrical relations are 
likely to be earliest tleveloped. Mechanics preceded 
chemistry, and the classification of plants and animals 
by their out~vartl  forms precetlecl the kno\vleclge of phy- 
siology, animal or vegetable. 

Let us loolr then a moment a t  the geometrical study of 
material things, a11t1 see what it invoives. hlaterial forms 
suggest to the chiltl the consitleration of sl~ape.  H e  
early learns to abstract form from the out~vartl  th l~lgsantl 
cornpare likeness in form only. l3e is but a few montlls 
old when the sl~lallest t l ra \v i~~g ot a man, a dog, or cat, 
is recognized a t  sight. In a few years he taltes the fur-
ther step of by reasoll beyontl the picture l o o l a ~ ~ g  of 
im:iginat~on, n~lt i  seeing the ullimaginable realities ~n 
space itstlf. H e  conceives, for example, a sphere. But 
that  poltlon ot space \vl~ich lies in a given sphere, sur- 
rounding a g l ~ t n  point, has no properties by whlcll it is 
tlistingu~shetl from other parts of space. This is the 
Lel l~n~tz iana r g u ~ ~ ~ e t l t  cx~hich sonle motlern by writers 
woultl disprove the e x i s t e ~ ~ ~ e  of space ; that its parts are 
intlistinguishal~le a17d therefore coincitlent. B u t  [Ile 
geoineter answers : No ! by an act of mind I s e~ze  up011 
any point of spacz a~:d hold it as the centre of any sphere 
I wish to consititr. When he iias thus seized upon alltl 

1 considered a portion of space, boul~ded allti sel~aratetl 
I fro111 the surrounding space, by an act  of his pure intel- 


