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tion of nlicroscopists to the subject. SVe suggest that 
they should give soixe expressioil of opinion, if they 
desire the integrity of this Society. For ourselves, we 
shall strongly support the nlai~ltenailce of tile Amer- 
ican Society of Microscopists, on account of our de-
cided faith in its usef~~lness, and necessity for its ex- 
istence, and for the reason also, that nc real cause has 
been shown for its disbandment. 

Taking the charges of the editor of the Anrericalr 
Molrth(y JEc~*oscopicaZJo~~?~irnZin the order.presentec1, 
we would say : 1st. That we have the authority of the 
late President, Professor H. L. Smith, that the Society 
/Ins received sufficient support to make it a success. 
2d. That the Society has been ui~exceptioi~ally fortu-
nate in the selection of officers, that they have proved 
thenlselves to be experiellced men, andhtrve "directed 
properly." gd. That the Society does not deem it aeces- 
sary to meet in colljunction with the A. A. A. S.; and 
has voted down all resolutio~ls for so doing. Theasser- 
tion to the contrary is therefore perfectly gratuitous, 
and the fact that those who propose it, also nlade it a 
reason for breaking up the Society, has the appesrance 
of a desire to lead the Society to such an end. 4th. 
The denlalld iuade upon the Society by one of its 
members, to show cause ~v11y it should exist, appears 
slightly presuiuptuous and ill-timed. As a suggestion 
befire the establishment of the society it might have 
hacl sonle weight, but after the third annual meeting, 
and the congratulations of its President on its success, 
the proposition is unseasonable. We ~vould renlind 
the editor of the Alirericnl~ Jhirthliy i1LcrascopicczZ 
Jou~fz(zZ,when he challenges the American Society of 
R/licroscopists to show the rniselr dJeti,e for its exist- 
ence, that fifty delegates, representing the inicroscopists 
of the United States, in his presence passed a resolu-
tion in the follo~i,ing morcls : '' Hfe thilrk it &sif*czbZe to 
have ( z  iVatioiraZ O?;~nirizatio/~ the $7-ovrotion fol' of 
Micmscopical Scieirce." STTe collsider this a conclusive 
answer to the present querest, and to all others who 
ill f ~ ~ t u r e  raise such a question. 

The article we have referred to states, that "if the 
Ainerican Society of Microscopists does not decide to 
meet next year in convention with the A. A. A. S., at 
Cincinnati, thczt the icext meetifcg 7uiZZ be its last." As 
the writer also states, that if it does so meet, the 
necessity mill arise for it to be " disorganized," and as 
one of these alternatives is inevitable, the fate of the 
society would appear to be sealed. 

-4s we believe these difficulties to be purely im-
aginary, we are ready to grant the Anlericail Society of 
Microscopists a long tern1 of existence, and a future 
of utility and progress. If any of our readers are of a 
contrary opinion, our columns are ope11 for an expres- 
sion of their views. 

LAW ACCORDING T O  WHICH T H E  METALS, 

AND THEIR ORES, CAME TO, OR NEAR 

TO, T H E  SURFACE O F  T H E  EARTII .  

I11 the abstract of a paper read before the A. A. A. 
S., ~vhich appeared in the issue of "SCIEKCE"for Sep- 
tember 25, ISSO, allusion was made, in the closing 
paragraph, to the connectio~l between the law of land- 
fornling and that of nletallic development. 

TVe might reasonably expect that the inetals re-
quiring temperatures frolll 2000 degrees to over 2500 
degrees F.to inelt theill (such as iron and gold) would 
be the first to solidify, as our earth cooled ; and there- 
fore inore likely to exist anlong older rocks than such 
llletals as zinc, lead1 a i d  tin, which nlelt at a com-
paratively low temperature; and collsequently could 
not becoine solid until the earth's crust had cooled to 
773 d~grees, 612 degrees, and 442 degrees, the melt- 
lng 11ointsress~ectively of these metals. Such we find 
to be the fact. Furthermore, Faraday denlollstrated 
that all substances, when suspended freely between 
the jaws of a powerful horseshoe nlagnet, would place 
themselves either p(zvn?/ca,o.iceticaZ~~,the same as iron 
and some other metals, or i.6aiira~yireticaZ&,the sanle 
as bismuth anc1 nunlerous other bodies ; anc1 the mag- 
netisill cleveloped, for the time being, in that horse-
shoe magnet, may be, ai,d often is, produced by pow- 
erf~ll currents of electricity. 

I t  has been proved that there are consta~ltly cur- 
rents of electricity passing i11 the earth's crust, chiefly 
in an opposite direction from the earth's revolution, 
perhaps therefore ol~eratiilg nlaiilly ill ca~siilg a freely 
suspended neeille to place Itself at right angles to the 
plane of those so-called currents. 

I t  seeins therefore, further, not unreasonable to ex- 
pect that metals, wllen about to solidify, if free to 
pernleate cavities in all directions, should assume, rela- 
tively to these currents of electricity, respectively 
either a paramagnetic or a diaillagnetic position. Such 
seeins in reality to have been the case: Iron, manga- 
nese, platinum, nickel, cobalt (and probably other 

bodies, but time has not permitted this 
latter investigation) will be fo~lnd chiefly occupying 
north and south belts, corresponding pretty generally 
with inerirlians, while gold, silver, copper, tin, lead, 
zinc, antimony, bisnluth and other diaillag~letic bodies 
\$rill be f o ~ ~ n din east and \vest belts, sollletimes on 
regular parallels, of ~vhich the terrestrial north pole 
is the centre, sonletiiues in east and west curves, having 
one or other of the Co~lti~leiltal foci (pointed out in 
the law of land-forming) as their centre. The appa- 
rent law, then, briefly forn~~~latecl, thusmay be ex-
pressed : 

The parnnztrpretic nzetir Zs, iir consnZiclntiic~q, a?-?,nizged 
theii~seZves irZo/ccy iron" i~ir(lsol~th belts, ~ts/~aZ(y icecz?, 
the ~neir'inic Zi?zc i f  eirch C~)//(ti/rir& fi)?f/rdiiz177zd i~?-e 
oZde/- rochs as zveZZ ns ice7uei.. Dinncngiretic nce2'nls 
aye nzost coliriirnn& to be fiicclrii i?cbelts, izot irecessn?+i(y 
coictiic/~octs,but ?-ccliniirg n/nlee of* kss etrst marl ?;~esf, 
end except pe~ha j s  i/c the case of gold, silver atzcl coy- 

1Although lead is found sometimes in silurian and carbolliferous rocks, 
yet  Dr.  Dana  shows (at page 148 of his Manual of hlineralogy) that  such 
is not its true age. Speaking of Galena, he says: " I n  Derbyshire, Eng-
land, the deposits contxin fossils of permian rocks, showing that ,  although 
occurring 111 suhcarbom!erous limestone, they were much later in origin." 
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p i ~ ,not so iiinih h u l r i i i  nrli (ii b h t i y  f~i-miitio/~ioccurs 1uoi.e or less, often corresporrd, as already1
Dciizons2ii-ntioii : 

I.-PARAbIAGXE'CIC bIETALS AND TI-IEIK ORES. 

I. ho?i.-X considerable 11ortion of this nletal as 
ma$netite, both in the United States and in Scandi- 
aavia, is magnetic, possessing polarity. Specinlens 
froill Magnet Core, Ark., and fro111 near Pilot Iinob, 
hlissoori, in the United States, and fro111 Dannemora, 
in Sweden, present this character very strongly. 

( a )  Nearly all the importailt iron of the United 
States (as can be ascertained from Dana's Mineralogy, 
or readily seen by inspecting Map No. VI I I  in Cor- 
nell's Phys. Geogr.) occupies a north and south belt, 
between the nleridians of 77' and 91" long. 15'. of Gr.) 
extending nortll and south fro111 Lake Superior to 
Alabama, average lat., say 40": 011 the opposite 
side of the globe, this belt, prolonged ia a great cir- 
cle, ~vill include the n~aiil iron belt of Asia. 

(6) The iron of Europe is in a belt about (20) 
twenty degrees or nearly 8oo"tatute nliles in width, 
namely from long. 5" 157. to long. 15" E., extending 
ilorth and south from Scanclillavia to Tunis: thus 
being about go" distant froill the American-Asiatic 
belt. , 

(c) The only other iron laid do~vn in Cnrnell is . 
in a belt from near the Urals to a deposit in Persia, 
half way between the Europeaa and the Central Asi- 
atic iron belt, or about 45" distant from each of 
these. 

(ii) Dana nlentiolls some iron in the region of 
San Francisco, ~vhich ~vould be about 45" west of the 
Pennsylvania portiov of the lllaiil United States belt. 

2. fV(n?cgtr?iese.-The localities given by Dana for 
this metal would fall almost, if not entirely, within the 
iron belts of North America and Europe : sllowing a 
sinlilar tendency to assunle a paramagnetic direction. 

3. PZrrtiii~~/ii.-The chief localities of platiaum, as 
given in Dr. Dana's Man~lual of Mineralogy ; namely, ,
the Ural Mountains and North Granada, South An~e- I 
rica, as well as Canada and North Carolina, \\here II 
traces have been found, fall ~i~ithin the United States I 
iron belt. Borneo and places in Minas Gerces, Bra- I 
zil, where sonle platinum has 1)een taken out, are very ' 
slightly east of the above-named belt. 

4. ~ZiicReZ nizd C(~bn2t.-Ores of these metals are 
found, according to Dana, in Cora~vall, S~veden, Nor- 
way, France, Saxony and the United States (T\/Iissouri, 
North Carolina, Pennsylvania) : all again within one 
or other of the paramagnetic iron belts. Sonle nickel ' 
found ili New Caledonia i~rould occul~y a position very 
nearly half way between the iron belt of Central Asia 
and the iron of California. 

5JTithout going into further details at present regard- 
ing the paraillagnetic nletals and their ores, let us ex- 

the globe is foulld in old forillatiolls ; but appears to , 

anlille soille of the 
II.-DIAAIAGNE~'Ic nIETALs AND THEIR ORES. 1 

I.  Gold. 'ni.llis metal cooliilg among the first on 
1
1 

be also illjected into, or dei~osited ill, the fractures I 
and fissures of rocks having a more recent age. j
earlier east and west ranges or belts, in whichTheit 

stated, with parallels of latitude; thos ive find gold on 
a belt of tlie parallels jg' to 60; N. lat., co~llprisi~lg 
the gold of Alaska, Scotland, Sweden and the Urals ; 
agaill ill a belt ral1ging froill lat. 45" to 50" N., em-
bracing the gold of British Columbia, Washington 
Territory and Oregon, of Lake Superior, Canada and 
Nova Scotia, in North America. We find on the 
saille parallels or belt, in the eastern continent, the 
gold of the Alps, Tyrol, Hungary and tile Altai 
&fountains. Another zone or belt, in about lat. 35" 
to 38" N., rulls from California and Arizona, through 
Georgia and Xorth Carolina, and is prolonged through 
Spain, Thibet, China and Japan. A more southerly 
belt lllarks the gold of Central America and New 
Granada (United States of Colombia, S. =1.), also of 
Western and Eastern Africa (about 5' K. of the 
Equator), as well as of Ceylon, Java and Borneo. 
The inost southerly belt, in about lat. 2 2 "  to 32" S., 
einbraces the South Alllerican gold localities, the gold 
~~,ashingsof South =Ifrica, the rich illil~es of Australia, 
and alillost includes the gold of New Zealand. 

111 sonle cases, without making the belt so broad, 
gold localities can be traced on one and the same 
curve, using either the northern focus of each conti-
nellt for a centre, or occasioilally the lllore southeriz 
contineiltal focus. For instance, using the Eoothia 
Felix focus as a centre, an arc unites the gold of Ore- 
go11 wit11 that of Canada, ~vhile from the Lake Superior 
focus a curve sweeps from the gold of the Sierra Ne- 
vada and the Sacrainento Valley in California to that 
of Georgia and North Carolina. 

2. Sfi,ep-. The lllost noted localities for this useful 
Illeta1 can be readily traced in North America, Europe 
and Asia, 011 belts running east and west, often at 
vertical illtervals of about 4' to joapart, or say every 
300 statute miles. Thus we have a belt fro111 the 
silver of Norway to that ill the Urals; then another, 
fro111 Montana, Idaho, SVyoming and Lake Superior 
regions, continued through England, France and Sax- 
oily to the Xltai l\/lountains ; a third silver girdle runs 
from California and Arizona, through U tall and Colo- 
rado, thence to Spain. A fourth sho~vs that of Mex- 
ico on the sallle with the silver of China. 
Then come the rich nlines of South America, in three 
successive belts (that of Venezuela, of Brazil and of 
Bolivia), with nothing to correspond in the eastern 

3. , C@pei-call equally readily be traced along belts 
011 diamagnetic parallels ; such as one in Scandinavia 
collllectiilg ~vith the Urals. A second, on the 11arallel 
of the rich Lake Superior regjon takes in the copper 
of Cornwall, of France, Thurlngia, Hungary, Siberia, 
Cllilla and Japan ; a third can be found embracing 
the nlilles of Arizona, New Mexico, Telnlessee and 
North Carolina, also of the Island of Cyprus, of 
Turkestan and Persia ; a fourth gives us the copper 
of Cuba, Africa, Arabia and Hiadostan, as shown in 
nlap No. VIII, of Cornell's Phy. Geogr., by Stein- 
wellr. Of tile two colIller s.
Illore is the sallle parallel \\,itll the cop- 
per of ~us t ra l ia .  

4. Tiii (although sparingly distributed, except in 
A degree of longitude in latitude qoo is j3 ; conse- I two or three localities) follows the sallle rule : First 

quently the width of the belt is nearly gjo miles. I belt, kIassachusetts, New ITampshire, Cornwall (Eng- 
T h e  average latitude of European iron being about ~4~ to $5" hT. we 

nlay call a degree equal to 40 statute miles, thus giving the above A ~ l s t r ~ ~ ,1 lancl), Saxol1y, and Russia. Secolld 
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California and Spai11. Third belt, Dureago (llexico), 
Peru and China. Fourth belt, hlalacca and Baaca. 
Fifth. Bolivia, (S. America) Oueensland and Northern 
New Soutll Jqales, in ~ u s t r a l i a ,  in about the parallel 
of 2 2 O  to  23' S. Lat. 

j. lectrl: T h e  dianlagiletic arrangemeat of the 
localities in ~vhich this metal is lllost abundaatly 
found, inay be rendered equally apparent, ii~hether 
we follow the Galena and other ores in belts, oil par- 
allels aroullcl the globe, or connect these illetallic cle- 
posits by curves froill the Hoothia Felix focus, for 
North America, and the Scandillavian focus for 
Europe. Thus, first belt ill North America. from -kct ic  
focus, Idaho, JVisconsin, Iowa, Xorthern Illinois, Ver- 
1110ilt, New Haml>shire and Alaine; secoild belt, 
Kevada, Utah, Colorado, Missouri, Southern Illinois, 
Ne~i .  Vork, Connecticut ; third belt, C:aliforiria, Kew 
hlexico, Arkansas, Teilnessee, nild North Carolina ; 
fourth, Fort Uuma, and Arizona; fifth, the argen-
tiferous Galena of blexico. 

I n  Europe there are froill the Scandinavian focus 
fo~ir  belts ; first, that of Scotlnntl and Saxony; 
second, of Ellglalld and Bohemia; thil.d, the lend 
mines of France; fourth, those of Spain, oftell 
argeiltiferous. 

6. Z l i c .  Froill the Scandinavian focus, we trace 
one curve, which lllarlcs the zinc l ~ e l t  of England, 
Belgiuill and Germany ; nnother that of Prance and 
-4ustria. 111 Asia, froill the Kortll Siberian focus, a 
belt collllects tile zinc of tile Xlati moulltaill 
of C h i r a  I n  tlre United States, if a-e take tlre Lake 1 
Superior focus as a center, we call bring within one ,
belt tile various zinc ores of Tennessee. T7irgillia, , 

~ellllsp~vallia,alld tile abulldallt deposits of Nen, 
jersey, as \\,ell as localiiies o[ h-eT,, yOrk ,  1T7ernlont, New Hampshire and Maine. 

7. A/itinrn/gl. Fro111 the 12nl~e Sul)el-ior focus: 
semicircle anites, in one belt, tllr ores of Arrtilriony 
found ill ~ \ ~ ~ ~ l ~ ~ ~ ~ l ,  K~~~~ ~ ~ ~ ~alld hlnille, ~ 
just olltside is a curve or zolle ullitillg [he milles 
n:orltecl in Sollora (Mexico) n;ith t hose 
Brunswick. 

I n  Europe, lxritll Moult l<osn for a center, tile ' 

nine degrees), describeil ill tile !~~~~i~~ circles 

foriller connnmlication, passes througll the zinc of , 


Cor~lwall (England), of Spain and of Hu~ignr\r. 
 I 

8, BlS~lllth.A belt i11 tlle Ul~i ted States, ;it11 Lake I 
~ ~ ~ ~ ~ ~ ~a cellter, ullites , tile bislllutll ifor found in 
Montana, rlrizolla alld Coloratlo, n,itll of 
and South and North Caroliila. 

I11 Europe, the bismuth of Norway and S~veden are 
ill olle curve from the Scandinnlia~l focus ; tlint of 
~ ~ ~ l allcl~ d ,~collstiti,,tes a ~saxonl-~ ~ l 
curve. Xismutll is also f o m ~ d  in Australia, nearly on 
the parallel of latitude on whicll it is obtained in Chili 
and Bolivia (South America). 

~l~~~~ denlonstrations, or coincidellt facts, may, 
perhaps, sufice to test the truth of the la\!,, which ap- 
pears to be sinlilar in character to that governing the 
forillatioil of land. 

hletals alld llletal]ic ores woulcl seem, then, lllost 
fi.eclLlently, to have arrallgecl tllemselves, particularly ' /
when cliamagiletic, as a large majority of bodies are, in 
curves, equi-distant from some dyllamic focus. ! 

' I t  is lloped the jielleralizatioll aid 
nliner and nlilleralogist in tileir search after lllineral 1 
wealth. 

THE U N I T Y  OF NATURE. 
BY THE DLKI: o r  < \ R G I L L .  

T T 
II. 


Man is i n c l ~ ~ d e d  in the Unityof  Xature, in the first place,  
a s  rcyarcls the composition of his  body. Out  of the ordi- 
nary clcnicnts of the 1natcl.ia1 world is that bod!- made,  and  
into those elelnents it is resolved again. TVith all its beau- 
ties of for111 ant1 of expression, ~ r i t l l  all its 111r1rvels of 
structure and of function, there is nothing whatever in it ex- 
cept solllc few of the clemeritary su l~s tanccs  \\.11icl1 arc  
common in t l ~ c  atmosphere ancl the soil. T h e  four  principal 
gases, ~ r i t l ~  potash, and a little iron, sotlium, and  lime, 
p h o s l ~ h o r ~ ~ s ,  the 11111nari Imdy these are the coristituerits of 
-of these in diffi.rc~it combinatii)ns-riiltl, so f r i ~  as nTc 
l;non., of notllilig else. T h e  sarile general colnposition, 
~ v i t h  hcrc ailtl there a n  iriijrcclient less or  more,  prevails 
tllrougliout t11c ~ v l ~ o l e  itsa n i ~ n a l  and regetrible \vorltl, a ~ i d  
elements arc the c o ~ ~ n n o n e s t  in tlic i n o ~ g a n i c  liingdom also. 
Th is  may see111 a ~ u t l c ,  ant1 it is ce1t;linly a rudimentary 
ric~x- of tlic relati(111 \ ~ h i c l i  pre~.ai ls  l~etn-ecn oursclres  and 
the \vorltl around us.  A1:id yet it is the fountlatioil, o r  at 
least one of the foundations, 011 \rhich all other relat io~ls  
dcpcntl. I t  is becriuse of the composition of our  b o d r ,  that 
the aninials and plniits around u s a r e  ca l~ah l r  of lllinisteri11.g 
to our  support-that tlle co~nlnon  air is to us  tlle rcrybreath of 
lifc, and t h ~ t  hel-1)s ancl minerals in nbundance h a r e  cithcr 
poisol~ing prolicrtics or healing virtue. Fol  both of these ef- 
fects arc rililic the evitic~icc of so i~ ic  relation to the o ~ g a n i s ~ n  
the>- affect ; anil both are in different clcgrecs so prc~-alcnt  and 
pcrvacling, that of r e l y  f e ~ r  things intlecd c:ln it be  saicl that 
they are n.l~olly inert upon us.  Yet there i.; no  substance of 
the thousantls n-llic11 in one manner  or a n o t l ~ e r  affect the 
bocly, \rllicll does not so aftict it I)!- virtue of somc rclritioli 
\vl~ichi t  berirs to tlie elements of \rhich that b o d r  is corn- 
~ I O S C ~ ,or  to the comllinatiolis into n.llic11 those -clcmcots 
I" . r e  lee11 cast. 

l l n d  11e1c n-c ascent1 one step higher among tlie facts 
,,ll,iell i l l e ~ , l , ~ e  >I,,, ,,itl,ill of xature,F~~ is 
un~tccl with the ~ o r l c i  in \rhich lit: nloves, riot 01113- by the 
elements of ~ rh ic l l  his hotly is conil)osccl, bu t  also by tlle 
~ i ~ e t l ~ o d s  forcesi l l  \v11ic11 those elements arc combined-the 
l)y ~ v l ~ i c h  held togetlier, and the principles of con- they are 
s t r~!c t~o i l  they arc built u p  into separate :~ccortliny to ~ I i i c l ~  
org:uns for the tiisellarge of separate fu~lctioris. Scicncc lirls 
cxst no light 011 the altinlrltc n; i i l~rc of L i f e  But  o.11atcrer 

, ~ l ~ i ~ ~it be, it hns c~iclcnt ly f ~ ~ l ~ c l a ~ i l c ~ l t ~ ~ l  ~rl i ic l l  are  tlic c l c ~ l ~ e n t s  
s ,~n lc  thro~g110lit the n11olc circle of tlie orgailic \vorld ; the 
srimc in t l~e i r  relations to tllc inorganic ; tlle sa111e in the 
powers 1)). which arc crrrrictl on t1iegre;it f u n c t i o ~ i i  of nutri- 
tion, of g r o \ ~ t l l ,  elf reslliratioll, :nld rel)roductio~i. Tllcl-e are, 
indeed, infinitel!. varied moclihcations in the m c c l ~ a ~ i i s m  of 
the s:lmc orgrins to i cco~~nnot l r i t c  elif-tlieln to i l l l~l~l~lc~-i i l l ly  
ferent nioties by7rl1icl1 differelit :inimals obtain tlieir food,  
tlleir anti thcil- nlcans  of liiovement, yet so cvi-
dcut  is the unit!- ~vllich prevails throughout, th~ i t  physiolog- 
ists arc con~pe l lcd  to recognise the fundamentril facts of 
organic lifc as " t l ~ c  s:ime, from the lo\vcst a n i ~ n a l  inhabit- 
i l lga "t"g11ant 11001 "11 ofto the g l o r i o u s ~ n w l ~ a n i ~ i i  the 
h u n ~ a n  form." 

Th is  language is not the expressiol~ of 111ere poetic fancy, 
nor is it founded on dim and vag-ue analogies. I t  is founded 
on the most definite facts which can be ascertained of the 
ultimate pllenomena of orgallic life, and ~t expresses the~ ~ i ~ 
clearest conceptidns that can be formed of its essential 
p r o p e r t i e s .  ~h~ creature mllich llatl,ralists call t he  
one of the lowest in the animal series, consists of ,lothing 
but  a11 apparently simple and formless jelly. But simple 
and fornlless a s  it appears  to  be, this jelly exhibits all the 
wonder a n d  mystery of that power which we know a s  Life. 
I, is in  of power that the dead  or inorganic 
elements of ,hicll it is composed are lleld together in a 
special and delicate combination, which no  other power can 
preserve in union, and  which begins to dissolve the moment 

polver departs. as in  vir tue  of this Power the 
constituent elements are  held in a peculiar r e l a t ~ o n  to each 
other, so i n  v ir tue of the same power does the 
possess peculiar relations with external t h i n g s  I t  has  the  

1 Onc,the Piervoua Sgctem, b Alex. Shaw. Appeltdir to Sir Charles 
Bell's Anatomy of E,xpression? 


