
S C I E N C E .  


one of the other rontes shown t o  he practica- 
ble." 

Atimiral Amme11 of the U.S. nary ,  in his 
speecli on tile Sicaragoa route before the 
llr~iclicnll associntiori for the advallcemeiit of 
scie~ice a t  I'hilaclclphin, said that there nrerc 
2,000,000 toris of grain prorlnccd on tlie Pacific 
const h j  I~:nglisli-sl~eaI~iIlypeol~le,n hich fiiicl n 
111,zrliet around Cape IIorn, mostly in E i~gl i sh  
p o ~ t s; nnd that  lliere were rns t  c~unritilies of 
timber-lnntls, e s t e ~ ~ d i l l g  from Pnget  Sonnd to 
Bering Strait ,  with llie best qnalitj of lnmbcr, 
nliicli clnn he sliippecl tlilough tliis calla1 niost 
a d ~ a n t a g e o u s l j .  Proin timc to time, a gooil 
many pstiniates of the to~ lnage  thnt noulcl use 
t h e  cnnal linve been ~ i iadc ,  liine of nliich, 
obtained 1 ~1 tlie U.h. comiilission. rsiigc f10i11 
3 ,000 ,0~)0  to 6,000.000 tons of f~.t.igllt, ancl 
give a n  average of 3,804,000 ton., lwr year. 
The  cstiiilnted toll is tliree d o l l a ~ s  per ton,  in 
aclclitio~i t o  tile 1)olt clinrges and othcr dues ; 
but the ac t~ ia l  cspense to  the vessel nill  iic- 
pencl upon tile inle adoptccl for ascertnining 
the clxirge, : i ~ ~ t l~\lictller tile tonnage is  
cliargctl 11l)on tile actual :~mouut  of cargo 
cnrriecl, 01 on tlltl gross to~i i lage of the vessel. 
The  latter,  n-hicll is  tlic niethocl plol~oscd by 
Mr .  d c  Lcisel)s, nonld ~n:llte tile actnnl co,t 
a l ~ v u t  s i s  tlollxrs for each tori of lnerchancliae 
carlied. 

The lolinage of' tlie rr~orld in 1870 amoiult- 
ctl to 17,9d:I,flO:f tons, and,  in 1879, to  20.- 
3 9 j , 8 l j  tons. These amounts n cise nlaclc np 
of stran1 niltl sail tonnage, as  ihlloms :-

'Z'C;L~>. Bteiun. Sail.I 
~ .- - - -.- -- -- -- ---

1S;O . . . . . . . . . . . 2,466 4% 15,406,705 tons. 
1379 . . . . . . . . . . . 4.3136321 lli,02!3,501 " 

Gnin iii 9 ycii1.s. . . . . . . ' 1,508.723 532,709 ton.. 
I 

'. l'roni this it xi11 71e seen, t h n t ,  nilile the 
sailing-tonnage 11:~s actually incrensctl. il has not 
done i o  at :L la te  to  coiiipaie nith the iilcrensc 
oi' tlie iteam-toiilinge, nliich has been facili- 
tated by inanj  cnrlses, promineat nllloiig n liicli 
n-as the opcniug of the hacz Cnnnl. Sniling-
7 ossels c:tniiot use this caiinl to  advantage : 
hence the increased eonlnlcrcc rcsnlting from 

III:I I Y I  rrcn of tlir telln ' Inn ,' tlint n ill 
liolcl good nnder 2~11 circurnstanccs, mlist be 
divested of the mnnj theories of its origin, t ! i ~  
source of its antlioritj , nnd its ethical chnlac- 
leristics, nhich are e s p ~ e s s e t l  or iiiiplicd ill 
custornnly dcfinitionr, and lan s maqt be con-
sidered ns objectire facts. Tlle following 
defiliitio~l will perhaps d o  nnder all c i~curn-
stances : A lutu is  a rule o f  concluct t d ~ i c hOT-
girmketl society e n d c a u o ~ s  to e lr fo~ce.  

I n  c i ~  ilixation, lam is the01 eticnlly foundecl 
on justice ; hat  iii sa ragc l j  , principles of 
justice h a ~ elittle consiclciation. There a rc  
two fi~i~clamentalplinciples a t  the hasis of 
l)iimitir,e Inn- : r i z . ,  first, contror e l s ~  shonltl 
be 1)rereiltcd ; second. c o ~ ~ t r o r e l s j  sllould he 
tern~inatcd.  A tliird is clelir ntir e fioni tl ie~il ; 
narncly, infraction of' larrr sliould hc l~ui~is l ied.  
Tliese 1)iinciples enter into prilnitivc law in 
nianx culions R a j  s.  

I t  n a s  c ~ ~ s t o i l l a i , ~  a1no11g the t r i l ~ e s  of Sor t l i  
Arnelica Sol indiridnals to  111:uli- their a r i o n s  
in olcler tiint the stiicBcil gnme nliplit fall 
to  the innn by nhose  a l lon  i t  had 1)een dtl- 
spatchccl. 

nar-party of b ious  surprisctl a icl~iatl of 
slecping soldieis, R-110 n e i e  nil killctl a t  the 
( i ~ s t1 ollcj flolil tlie Indians. Theil ai ins, 
b l a ~ i l ~ e t s ,ancl otliel propel ty  n el e untoucl~ecl, 
l ~ t ~ c ~ a n s e ,  attncl\iiiq large, it  tile p x r t ~  being 
coulcl not be dcc~decl by whose bullets the 
soldiers were l~i l led.  

I t  has  been n1clc1y belie\ ed tliat the practice 
of placing the p r o p c ~ t y  of tlcceased liersoiis 
in their gr:tr cs nllcn tllcj a l e  buried 11:~s its 
origin in  icligion, niid testifics to the unir ersal 
belief that  the tlentl li\ e again. and ni l l  iiccd 
such alticlei in tlieil nen life. Erlt many 
tribes of S o l  tli Xnicricn linvc iiot j et 
l)een long in contact n it11 n liite inc l~  XVOR , tliat, 
t h c ~ ebeing no on-1x1 for tile p rope l t j ,  i ts  (11s- 
l~osition miglit lend to contra\ ersy, :lnd 11e11cc 
i t  is dcstrojetl .  3lany examples of this fact 
liavc been collected. On i~ers!~ip to  the greater 
part of p ~ o p e r t j  in savagel j  is  cornlnnn:rl. 
some classes of 1)iol)erty l ~ c i i ~ g  ovcnetl by tile 
clan, others 1)y tlie tribe : and for sue11 tlieie 

alld tiibe i ts  coilstruetion 1135 called into cuis tei~ce I ~ L I C ~is no proper inheritance, as  the ~ 1 ~ 1 1 1  

of the increased steam-toni~age. I t  is \ c r y  
probnl~le. that,  iii the evelit of the openiilg of n 
canal I)y n a y  of S i c t ~ r ~ ~ g r l a ,  the sailing-tol~nagc 
~ o u l dincrease a t  a ieinnlltablr rnpid ratr .  a s  
this ronte lies ill a regioll nliicli is  highly favor- 
able to sailing-resscls." 

G,\i:nr\ciz C .  I1c1:i: mi). 

do not tlie; but pnrclj personal 1)iol)erty is 
inheritecl by the g i a l e .  It seeins probnblc 
tlint iuch is  llie origin of tlie c~is tom of bur? -
ing ~ a r i o u s  nrticles nit11 tllc tlend. hubse-
tyueritly it  lias religious i:inc.tions t l i l o ~ v ~ l  about 
it .  as  lir,\e mntiy socinl c~i i tolns .  

There is a ln\r,, aluong tlie ti,ibes of Sor t l i  
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America, that superior age gives authority. 
This law is widely spread, and perhaps m i -
\-ersal, and exercises a profound influence in 
tribal society, as the occasions for its applica- 
tion are mnltifario~~s. Like many other of 
the institutions of tlihal society, i t  is woven 
into the structure of tribal language. 1,in-
gnists hare recordecl as a cmions fact, that in 
these langnages there is no single term for 
' brother,' hut two terms. - one signifxing
' elder brother ; ' and the other, . younger 
brother.' They have also fount1 simifar facts 
relatin= to the term ' sister,' and to sonie other 
Itinshi11 n.orc1s ; bnt, so far :IS li linow, tliey 
ha\ e f:\ilecl to o b s e i ~  e tliat tile law app1it.s to 
all consni~gui~~cal All of these liii~ship ilamcs. 
titles express ~elative age between the 1)crson 

ship, tlie property is usually destroyed by the 
clan or tribal a~~thorities. Thus, if two men 
dispute in bartering their horses, n third steps 
in and kills both animals. I t  seems probable 
that the clestructio~l of property the ownership 
of which is in dispute is common to all tribes. 

A seconcl method of encling coi1tro~-ersy is 
by the ari)itra~nent of personal conflict. For 
example : if two persons clisagrcc and co~nc to 
l~lows (unless conflict end in t h ~  inniming or 
iiilling of one of tlie parties), i t  is conside~ed a 
final settlement. and they cannot thereafter ap- 
peal to their clai~s for justice. Cy conflict a 
contloversy is ontlawecl. This law seems to 
be uiii~crsal. 

Tile tliilcl mcthorl of terminatinq contro~ ersy 
is by the eslablislnnent oC iome day of festival 

speahing and the person acldrcssccl. A~l lo i~g- sonietilnes once a ~noi~t l i ,  oncebnt nsr~nl l~  
savage t ~ i b e s  the age of an incliridual is not 
kept. S o  man l<nows his own age ; but exerg 
man. woman, and child in tlie tribe lzuows liis 
ielatire nge to every otlier pelsun in the tiibe, 
-n 110 are olclcr and n 110 we younger tliail 
hi~l~self',-for, in aclclressing any other person 
in the tribe, he mllst necessarily use a terlil 
which implies that the person addressecl is older 
or younger. The law that ar~tliority inheres in 
the eltler is a simple and ingenions rnethocl of 
prel enting controversy. 

The above is the esplanatioii of anotlier 
curious custom obiervecl among s n ~  age tribes ; 
namely, that it is illegal to address a pelson 
b) his ploper name. ICinship tcrrns are useil 
in direct address, proper names in speaking of 
a t l i i~d person. I t  is baldly necessaig to state 
that I)!. this dericae controversy is pre~ented.  

An interesting for111 of ontlan,r~ exists nrnong 
some tribes. 71'heii n man ha5 ficclr~ently ill- 
volt ccl his clail iii c o ~ ~ t r o ~ e r s y  with other clans 
1)) i easoii of c~nnrrels or other outrageous con- 
tlnct, 11;s own nlaj clccidc no longer to tlefenil 
Iliin, ant1 n ill forinally aiinotulce in tiiljrtl coancil 
th:tt snch person is no longel niiclc~r Ilieiis 
plotrction. IS tlie person tllcreaflri. by his 
cbont1uc.t 111altrc~:iti :lily mcn~bcr of the tribe, 
the injnred party inag lo as 1le nil1 vith the 
offencl(~r, aod not be lleltl accountable by the 
l<inclred of tlie outlaw. 

Thc Cew i l l ~ ~ t r a t i o n s  here givcn are snfliciicnt, 
perl~nps, to malie clear ~vhnt is meailt 1 ) ~the 
state~ncnl tliat a large class of savage laws are 
designccl to p r e ~ e n t  controversy. l tnny otllcr 

a year -hcxoncl v1iic.h ciinles do not pass. 
Thc d a r  of jubilee is a clay of forgiveness. 
Tlie working of this lrinciple rnight be illus- 
trated in Inany x5-ays. 

71re have thns brietly sct forth certain prin- 
ciples of primitive inn-, in order that the suh- 
jec3t of marriage law in savage society, which 
will forin the sul?ject of a future paper, may be 
clearly understood. Law begins in savagery 
through the enclea~or to secnre peace, and 
clevelops in the highest ci.i.ilization into the 
endeavor to cstai~lish justice. 

,J. I]?. ~'o\~EI.I,.  

TIIE title ' Molecular dynan~ics' ciocs riot give an 
aceisrate idea of t,he nature of Sir Williarn Thornson's 
recent coarse of lectures at  the Johns EIopkins nili- 
versity. 'The object of the iecturps was to consitler 
the possibility of placing the TI-aye-theory of liglit 
upon a i)erfect,ly tangible physical basis whicl~ s l ~ o ~ ~ l d .  
be suflicient t.o aecmnnt for all the plrerlosncna. Tile 
lecturer stated at tlie outset that  Ile would be occu- 
pied Inore with poiriling out diEicult.ies than hi-i~ll 
rerrioving then^. Hc exp~,essed the conviction that 
~vllitt talics place in the ]?ropi1gibtioil of light -at 
least tlrougll yaws ,  if not tl~rougll solids anti iiquitls 
--call be rcl~resel~tetl in i1,s essential features by sap-
posing a niass of ~ a a t l y  cle11si:r matter in the ether, 
boullded by a perfectly rigid sliell; tliis shell six- 
ronncled at  a sillall interval by another perfectly rigid 
spherical shell; arltl so on. Eacli sliell is coiinected 

illustrations niight be gireii, for tliey are f o ~ n ~ d  
on every hand. 

Three csljeci:il uiethocls of terlninnting con-
troxersy are nriclely spread arnong tlie tribes of 
Sort11 Amelica. 

When cor i t ro~ers~ ariscs in relation to owner- 

wit11 the one ontside it by a nnrllber of spiral springs: 
the precise nurn1)er of the shells is not kt ~ i t a 1matter 
in tlie theory, and the actual i~nnibcrrnay be inlitrite, 
i.e., tlie systetn of sllells may const.itute a contillnous 
atmosphere to the molecnlc. The problern of the 
modes of vibration of tliis sgsiei~l is csselltially the 
same as that of a system of particles co~lnected by 


