
swav. raised it to the lieiel~t of the observ:t- 
0 

tory. and carried it against the cast-iron 
colt111111 tlirougli which pass the coniiectious 
between the top and the registering ztppnrntus : 
destroj iag the same, aild preventing further 
obserratioil of the anemolneter. I11:~nila \I as 
in tllc centre of the greatest uiolcncc; at  :I 

short r1ist:rnce from the citj , the I~:lioilictcr 
stood 3t telltlis higher. 

E f e c t s .  -T l ~ et phoon nras the nloit sex c1.e 
that has visited the lsla~lcls for lift! >ears. 
IIooses nere unrooferl, vessels driven nillorc, 
whole illag ages prostr:tted, trees tori1 np bj-
the roots ; inetztl plates. tiles, timbers, :uld 
heavy neiglits nrere carried. to great heights 
ailcl distances. Millioils of prol~erty nere cle-
stroycd in the city :~ild its snburk~s : tlir #ion-- 
ing cane and heinp in the 1jro~iiic(>s\\ere 
sericsr~slj dninagccl , tho11sailds of 1)eoplc :trc 
ho~seless aiicl penniless, :~ncl genclal tlistrcss 
and 1)nsiness prostration are t l ~ c  rckl i l t .  'I'hc 
rain saturatecl every thing tllirt the niiiil (.\-

posccl: what was left, iiiolcX or less iilj~irc~cl. 
was frirther rl~iiied by anothcr typl~oo~l  of' al-
most ccjn:ll rioleilce, ~rhich occ~ured Sox . 5. 

SAX1 1;1, l<h1<.1I \TI>. 

C A P T d  IN C'. E. DlJTTON OLV T13E 
f-lA,lJVA fIL4ATS. 

C a l ~ r ~ ~ i s  of thc United-States Army has D u r ~ o s  
just retnr~icil from a sojourn of seven rr~ontlis on the 
Hawaiian Islands, where he went for the purpose of 
studying tlie volcanic pilenomena, illthough nlost 
of llis tiine m7as ~lccessarily devoted to geological 
investigation, he yet iomnil time%o collect a large 
Inass of etllnological data, ~vhicli he p rc sc~~ ted  ain 
most interesting form at a ~ileeting of tlie Ant11i.o- 
pological society of TVasliington, lieltl <Jan. 2 .  

He said that in color thc illliabitants are of a 
bronze shade about midway betwc!e~l tlie color of the 
North-American Iridii~n and the RIalayan. The gen- 
eral features, however, are very unlilie those of our 
Indians, and partake in par1 of t,he character of tlle 
European and i11 part of that of tlie African tribes, 
though more strongly of tlie former. I n  st;ltare the 
Ha~vaiiansare large, and equal the Anglo-Saxon race. 
There are, however, two broadly nlarked social castes, 
and these differ physically alrnost as wiclely as they 
do socially. The ruling class are lighter in color, 
and l a r g ~ r  i r ~  stature, being usually above six feet i11 
height, and sonletinles reaching six feet seven iriclies. 
They also tencl to obesity, and are reaclily distin- 
guishable from the lower classcs in riurnerons other 
ways. Tile Hawaiiau Islanders belong to tile finer 
aiid better of tlie two great races of irien ~vhich 
about equally share tlie Polynesian Islands. They 
were never cannibals, and no t l i i~~g  offends then1 niore 
than the charge of having eaten (hptain Coolr. 

&I:riiy facts point to tlie East-Indian drcliipelago 
as the portion of the globe froru which these people 
originally came ; and among these evidences are 
their possession, when first seen by Europeans, of the 
dog, tile pig, and the domestic fowl, norle of which 
could have come from America. Tlieir language 
allies tliern \,erg- eloacly to certain Dorr~ean tribes, 

ancl particularlv lo tlie Dvalis. Tliis affinity is esue- 
cially observabie in their numerals. 

Tlieir legendary lore, which is a~nazingly rich, also 
belongs to the East-Ind~aii type, and even partalres 
in a striking nlanner of the character of that of 
India, Western Asia, and Egypt. Their lnytli relat- 
ing to tlle creatiori of \voiilan is identical with tha t  
in Genesis, aiid may have been Isorroved from the 
early missionaries; hut acainst this view is the re- 
niarlrable fact that it appears in an  archaic form of 
their language wl~icll only tlie priest,hood can fully 
undcrstalld. The present lci~ig 1Calakana is nluc11 
interested in the etllriology of liis people, and believes 
in tlieir American origin, - a belief mhicli tlie 
spealccr did not share. 

The population of tlie Hawaiian Islands is dense, 
zintl every tllir~g points to the conclusion that  tliis 
has been tlie case for a very long period. The arable 
lands are confined to belts around tlle islaritls extend- 
ing inward from six to tn.elve iniles to the beds of 
lava or steep sides of the mountains. Tliese lands 
are divided up into very sinall lots by liiearis of stone 
walls. 

The state of society is by no ~nealls low or savage. 
Society is well organized according to a rigid systenl. 
Tliis system very closely resenlbles the feudal systeln 
of European history, having all the classes whicli 
cliaracterized that  system. Prior to the conuolida- 
tion of a11 the govenlments of the islands by Kame- 
liarneha I., in the early part ol' this centnry; there 
exist,ed on each island a number of independent liing- 
do~ns.  The lciilgs were tlle proprietors of all lands, 
which tliep parcelleil out to subortlinate chiefs, whose 
tenure W:LS strictly :bnalogons to enficfnicnt, wit11 this 
c~sception, that, ill aclditior~ to lioniage and rriilitary 
service, tribute was also exacted of tlieni. The latter 
sttbiiivirled their fiefs ariiorig their retainers on sirni- 
lar conditions, and tllcsc turned tlle111 over to the 
lowest, or worliing classes, lo cnlti\.atc:; xcllicll latter 
were the truc oilleilzs, 7~110 were nierely tenants at  
\:-ill. Still this latter form of tenure mas tlie most 
l)ermanent; since the chiefs were liable t,o be cllar~ged 
by military reverses and royal displeas~ure, ~rl i i le the 
villeins 1.emained, as in Europe, practically udscr&ti 
qlebae. The priesthood mas :tlmost always found 
sr~pporting the king. Tllis clilhs ~iiaiiitairied, down 
to tlie reign of I<ai~~el~arncha l I . ,  t l ~ e  most despotic: 
sway over the people, arid chiefly tlirougli the prin- 
ciple involved iri tlie terrible word tc~bu. The funcia- 
1nent:~l idea underlying this term is d i c i~ zeprohibition, 
ancl the penalty for the breaking of a tabu m7as always 
tleatli. The people submitted to this in the firm be- 
lief that death in some forin w:~s certain to follow 
sucli offences; and tiiat, if Inan did not inflict it, 
the gods surely would. Tabus ivere either pernia- 
ilerit, recnnent, or merely tenlporary and arbitrary. 
A~nong  the perlilanently tabued acts was that  of the 
sexes eating toget11c.r. Special tabus were prescribeti 
by tlle Iring, with t , l~e  advice of tlie priesthood. 

The spealter went 011 to describe i11 detail t l ~ e  niode 
of subdividing t l ~ e  1:tnd for agricultural purposes, 
tlle sitill displayed in irrigation, the priilcipal prod- 
acts of the soil, tile leacliilg articles of foocl and 
l io~v they are prepared, the character of the houses. 
the n~anufactare of tappa-cloth aiicl of niats out of 
tlie screw pine, the culinary utensils and dishes 
usc~d; the implerne~its manufactured aiicl the mate- 
rials yicldetl by the country for t,llese purposes ; the 
lnodes of fishing; the lrind of dress worn ; the eiab- 
orate robes, cloalrs, helmets, etc., niadefor the kings. 
of yellow and red feathers ; and the use of nuts as 
candles. I-Ie further treated of the nlilitary tactic., 
of tlic [Ian-aii:lns, and tlie anus  enlployetl ; of tlieir 



canoes, nnd mode of navigation, by wliicli they have 
-freqaently visited the Society Islands, a distance of 
2,400 miles. They knew much of astronolriy, and 
possessed an accurate calendar, dividing their year 
illto t\velve ~nonths  of thirt,y days, with allowance for 
the bissext,ile. Their year begins at  the time ~vlien 
the Pleiades rise a t  sunset. They count to millions, 
with names for all their numbers. The priests lcno\rr 
every plant on the islands, arid are especially familiar 
with their toxic properties. Interesting remarlcs 
were made on their language, their mythology, and 
their religion. Legends and royal pedigrees are 
handetl down with great exactness by a special class 
-who make this their only business. The language 
of their classic lore is a~.chaic, and unintelligible to 
t,he common people. The geriealogy of Icings is 
traced back a hundred generations. Descent is here 
in the male line, but descent of property among the 
other classes is in the feniale line. This is ren- 
dered necessary from the fact, that with the excep- 
tion of the queen, who is tabu and therefore chaste, 
chastity in women is regarded as a disgrace, iri that  
it denotes a want of attractions, Monogamy prevails, 
but divorce is easy and sexual morality excessively 
lax. The dead are buried in caves in tlie mountains, 
in a sitting posture. Until recently linman sacrifices 
were of frequent occurrence. Criminals are executeti 
secretly with a club. Walled enclosures constituted 
their " cities of refuge." Their teinples in the form 
of pakllelograms were also described. 

Captain Uutton closed his remarks by rapidly glan- 
cing at  the influence of the missionaries, and the 
modern innovations and modifications in FIawaiiarx 
~ociety.  --

VARIATIONS IlV THE VER7'ICiAL U U E  

TO ELAS TI CI TY OF THE EA LZTIPs 

S lJRFA CE.  

INthe Pl~ilosophical inagazine for Deceniber, 1882, 

Mr. G. 11. Darwin discusses this subject. I-Ie con- 
biders first tlie disturbance due to variations of baro- 
metric presiure; secorld, those due to the rlse and 
fall of the tides. Air. Darwin has previously in>esti- 
gated " the  state of stress produced in the earth by 
the weight of a serie5 of palallel mountains" of such 
shape that  the equation to the outline of the section 
made by a plane traversing nli the niountains antl 

valleys perpendicularly is x = -h cos ; the axis of 
h 

le being supposed vertical, and tliat of z horizontal 
and perpendicular to the mountain chains. 

r ,lalring tlie origin in " the  mean horizontal s~uface.  
which erlually divides the mountains and valleys," 
aud midway one of the mountains, and letting "a,  y, 
he the displacements at  the point a,  z, vertically down- 
wards and horizontallv," lie finds. when a = 0. 

I n  these equations, VJ is " the  density of the rocks of 
which the ~nountains arc compo.;ccl; I/, grnvrtv: ti, 
modulus of rigidity." 

If we suppose the 1egio11 to haye l~een o i ig i~ ra l l~~  a 
plane, such as would be formed by to l~gl i l~q over the 
upper half of each mountain into t l ~ e  ne~gh'oorinq 

valley, the qnantity ddabove is the present renl in- 
tl z 

cliriation of what wns originally the horizontal sur-
face stratim. 

The apparent inclination, hovever, as measured by 
means of the plumb-liue, is something different from 
the above, owing to  the charige in the direction of tlic, 
latter due to the changed distribution of the attracting 

[VOI,. I., NO" 1. 

masses about it. One of the most interesting portions 
of A h .  Darwin's lpresent paper is the proof of a very 
simple ratio, for any such case as that  now ander con- 
sideration, betwec>n tlie deflection of the plulrib-line 

d a
and tlie slope - of the  straturn z = 0. 

Liz 
This relation, wliicli was pointed out to 111..Dar-

win by Sir IVilliain Thornson, though the proof here 
given is due to the former alone, is as follows: -

If  d be the earth's lneali density, Y the earth's 
radius, and v, y, as above, tlle dcflectioli bears to 

v 1
slope the same ratio as (I to ,, Y 6. "This ratio is in- 

dependent of the waveGength 2 rr 6 of the undulating 
surface, of tlle position of tlie origin, and of the 
azimuth in the plane of tlle line nornial to the ridges 
and valleys. Therefore tlie proposition is true of any 
combination whatever of harmonic undulations; and 
as any inequality may be built up  of harmonic andu- 
lations, it is generally true of inequalities of any shape 
whatever." With rigidity as great as that  of steel, 
the slope is l& times as great as the deflectioii. 

" I n  the problem of the mountains, w h is the mass 
of a column of rock of one square centimetre in sec- 
tion, and of length equal to the height of the crests 
of the mountains above tlle nieau horizontal plane. 
In  tlle barometric problem, w 1~niust be taken as the 
mass of a column of mercury, of a square centimetre 
in section, and equal in height to  a half of the maxi- 
mum range of the barorneter.'' 

This maximum range is assumed to be 6 ceiiti-
metres. The rigidity of the earth is supposed to be 
3 X 10s million granl~nes per square centimetre, -
greater than that  of tlle most rigid glass. The dis- 
tance from the region of lligh to  that of low barometer 
is talien as 1,600 miles. 

With these data, it is found "tliat the ground is 9 
celltimetres higher under the barometric depression 
than under tlle elevation." 

The maximurn slope of tlie surf;~ce, wliicll is found 
midway bet\veeli tile regions of high antl low barorne-, 
t,cr, is U1'.0117; and for the n l ax in~u~n  apparent deflec- 
tion of the plumb-line, "this is augmented t,o Of1.0146 
when we include the true deflection due to the attrac.. 
tion of the air." ' 

I n  the problem of the tides, l l r .  Darwin imagines, 
as before, "an illfinite horiznnt,al plane which bounds, 
in one direction, an infinite, il~compressible, elastlc 
solid." Uporl this he lays off straight strips of equal 
and uniform width, representing alternately areas of 
land and of water. At  full tide, tlie surface will be 
such that  for it a will be a discontinuous periodic 
fi~nctionof z .  This function havirig been developed 
according to Fourier's theorem, the results of the  
previous investigations becorne applicable. 

I t  is thus found that  "midway in the ocean and on 
the land tlicre are nodal lines, which always remain 
iu  the undisturbed surface," whether the tide be high 
or low on either coast; "that  the land-regions remain 
very nearly flat, rotating about the nodal line, but 
x~it l i  slight curvature near the coasts." 

Ur .  Darwin ren~nrks  that this last result i s  independent of 
the rvavc-length of the harornetric inequality, and so it appears 
from the formula. I t  would seem, llowever, that  the above cor- 
rection for the attraction of tlie air is only applicable when the 
wave-length is very considerable comi~ared with the height of 
t11~~effecthe atmosphere. 

This apparent deflection i s  so great, that, with tire deflection6 
r :~usedby the tides, Mr. Darwiu concludes it will probably for- 
ever mask the luriar disturbance of the plumb-line, tile amplitude 
of this hitter distmbance being by calcnlatior~ only O'J.0216. This 
conclusion will probably pu t  a11 erid to the laborious ilnd refined 
experiments ~vhich  Ire slid his brother have been conducting for 
two or three yearn i n  order to detect and menstire the  lunar 
;~ctiou. 


