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COTIDAL LINES FOR THE WORLD?
By R. A. Harris

7. 8. CoasT axD [GEODETIC SURVEY

EFORE calling attention to the
aceampanying charts, which are
supposed to represent the hines

of simultanesos high water at each hour
and half boor of Greenwich lunar time,
it seems well to remiark that many svs-
temis of Hnes could be laid down which
wontld zatisiy all reliable data; for, with
very few exceptions, olservations away
from land bave never been nth:mptr:il-
In fact the lines gould generally be drawn
across the land instead of the water, the
only requitement being that they be so
numbered as to agrec with the kniwn
times of tide along the cogsts.

O meeount of the dificolties comnected
with the mechanism of the tides, and the
want of sufficient data, it has hoeretGlare
been possible to ineorporate but lile
mtional theory inio the charts of cotidal
fines covering oceanic depths.

The object of this paper is o @ve a
general idea of a system of ootidal lines
for semi-daily tidez so constructed as
i agree clogely with observationial ratz
and tolerably well with rational  the-
oretical onsilerations, Numerous cofidal
ch:'u'!'j [':I'H."E'l._l-r'll:':' 'l..'ul"hr s '|'|:I.I"E3 i Il. R |"'-'
world, inchuling those here shown,
topether with a more etatled aoooum of
the tides represented upon them, comsti-

tute an appendix to the report of the
(Coast and Geodetic Survey for the year
k.

Tpemt referring o the chart ol the
world { Supplement ) it will be seen that
even for oceans where the depth is fairly
uniform the ecotidal lines are n some
|r|.‘.l£t.'i- crow dled tn:ngrthrr and in other
nlaces sprem] apart, The ringe of tide
also yndergoes great changes in yalue, as
will be noted later on.

Ope tearly simultanéous regron whose
fdal hour i X1 extends easterly trom
the Athantic coast of the United States,
the range of tide decrcasing from about
4 or 5 feet nlong this coast to one foot on
the northeastern eoast of Porto Rico. In
groing southeasterly from . this asland the
vime of tide changes rapidly, and the
range of the emi-daily tide is less than
one foot throughout the greater portion
of the Lesser Antilles. 1 the tide of this
region fumms part of a stabionary wave
of which the United States 15 an cnid
bowsdary or loop, the Greater Auntilles n
lateral boundary, and whise nodal line
lies easterly from Porto Rico, we ask at
once, Where are the other loops, lateral
boundaries and nodal lines? Is there a
V1 hour regrion which can be associated
with the X1 hour region? When it 1s

*An adidress (o the Eighth Internutional Geographic Congeess, recently, Treld an tlie Tinited States,
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hight water along the coast of the Uinted
States, 15 11 low water at a distance of 45

(5, ¢, half o wave length)  to the wonth-
east?  Por o depth of 3000 fmthoms L5 A
1%, ' compatation, 400 degrees of a
great drele.  This carmes one from the
American coast to a pomm scnthwesterly
of the Cape Verde Islands; and here it
will be seen the lines fmdicate that the
trdal hour 1 approxvimately V1 But they
incdhicate more, namely, that there is a
regiom of considerable size over which
the time of tide changes by only a small
ammount.  The lateral boundiries coneist
of the northeastern coast of eastern
Brazil, the African eoast from Liberin to
Hijouga Islande and the Cape Verde
[slnmids.

Flaving shown the existence of # sta-
tionary wave in the odean, we may now
briefly eonsider what systems of station-
ary waves or o=cillations are possible in
the varidus oveans  Withoot going into
detnils, 1t may be sand that the regions or
“areas” constdered must have depths aml
borizomal dimensions such that thetr free
perionds of esallation approach 12 limar
o=, or the period of the tidal forces b
wineh the motions are sustainel. '

The determimation of the frée periond
atd mode of oscillation of a boilv of
water 15 psually o dithenlt mathematical
problem, even when the depth is uniform,
the boundaries are sunple, and 1o nc-
count 1# taken of the defiecting foree of
the canlt's rotation. [ some of the
boundaries are wanting, the oscillation is
samewhat fimperfoct in' its character jnd
haz not been anvestigated by mathema-
temns or physicists. A few expernments
will, however, vonvince one that he oo
often obain through the consideration of
ample bodies an approximation to the
periods of bodies having variable depths
and bhaving imperfeot a3 well as rather
eonmplicated boundarics,

The svstems or combination of "areas”
possessing a period of approximately 12
Imnar hours are shown aon an acoonpeiny-
ing chart {page 305) and mav be hefy
deseribed] as follows: '

The Noarth Indian system covers the

Calitomnia.

Trae Nartional Grograruie Macazing

e land-locked portion of the Indian
{Ocean,  The Somth Indian system ex-
tels froun the south coast of Australia
southwesterly to the Antarctie Continent
anil thence northwesterly to Madagascar
and South Afriea,  The South Atlantie
svster extends from the Amaretic Con-
tent north, partly o Madagascar and
South Africa and partly to the 27th
parallel of south latitude west of South
Africa.  From this parallel one branch
extends west-northwest o thé eastern
caast of Heazxil, and another northwest-
erly to the Atlantic coast of the United
States. [ he North Atlantic svstem éx-
tetitds northeasterly from the northeastern
coast of Bragil to pointe west of Moroveo
thence northwesterly o Greenland  and
Labrador.  The South Pacific svstem
comprises a bolt extending from domthern
Clule and Gralam Laml westerly il
nirthwesterly o the islands and shoals
niarth of New Zealanid ; thence northeast-
erly to the coast of sonthern anid Lower
The North Pacific svstem
extends over nesirly all of the North Pa-
cific {gean and also eovers a hroad band
exteniding from Chile westerly to and
[ointug the North Pacific Oeean.

Fhe tiddal forces acting wpon these syvs-
tems cabse the tides o ocror at times
which wn be approsinsitely determined
@ prieri. Such times fre written apen
the Toous of the systeme, sl in all cases
approxamately agree with the observed
tines of tide for these localitiss.

Lipon referrimg to the chart of eotidal
lines, it will be naticed that some of the
losoyrs of the svstems are more conspici-
ons than others.  For anstanee, the tme
of tide i nearly sitnnltancous over 4 ¢on-
sulerable region at each of the follow-
mg loaps:  EBast of Brazil, off Sierra
Leone, off the Atlantic coast of the
Linited States, off Gibraliar, off Panama,
andl aff the Philippine Islands. Extensive
progressions  concerl in great measure
the satiohary. waves ocourring in thé
tollowing localities: Hetwesn [ava and
northwestern Australia, near Cape Good
Hope, mear Cape Farewell, and along the
coast of Llhile



Swatems of Semi-tlinrnal Tiile

The overlapping of ssstems obscures
the loop around Cape Guardafu and the
loop alomg the ecast of soathern and
Lower Califoron.

The proximity of a loop or regaon o 2
locm or region having a different tudal
hour necessitates a somewhat grodoad
transition of the tidal bour as we pass
froun the ane locality to the other. This
tendency s quite umiversal, because m
the irsegularly shaped bodies of water
fonrtad in matare it would be unreasonable
to expect o find extended nodal lines
amd much lets regions of dny conatder-
able extent having no tide at all.

Several ool approximations to noilal
lings are noticeable through the crowding
together of the cotidal lines: (One ex-
tends from Ceyvlon to Sumatra; another
extends northeasterly from the Wind-
ward [slamds:  another southwesterly
froen near Acapuleo; another southeast-
erly from Japamn

[Fpon referring to the chart of cotidal
lines, it will be. natited that there are
seversl points from which the cotidal
lines for all howrs seem to radiate, and so

st be points where the range 6f tide 15

zoro.  These points and radiating lines

are caused by the overlappimg of systems.
hy progressions Jdue to secondary or de-
pendent bodies of water into which a free
wave progresses, and by the necessity of
# gridual change between adjacent re-
glems whose tides nre not simuoltunecns.

The existence of such a point can be
readily seen in the case of & square area
having two stationary owiaves at right
atigles to eich other, but l.HHI.'!FiﬂE in
phase by some mmoumst other thim 07 or
18o”. The no-tide point will be located
at the intersection of the two nodal hnes.
Around this point the tidal hours wall
progress, completing a eyvele of values in
the periosd of the oscillation.  Henee the
radinting cotidal lines.

CUne, two, or three of the causes alluded
t may be instromental in bringing about
s no-tide point around which the cotidal
lints may be styled “amphidromic.”

The no-tide points and amphidromie
resions in mid-ocean are located as fol-
lows: Detween Madgasear and southern
Hindostan ; westerly from the Azores;
between  Califormia and the Hawaiian
Islands ; morthwestorly from the Society

Islands, and southeasterly from New
Aealand.
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Coripat Lives ror THE WorLD

ln straits or channels are amphidromic
reginng caused by the deflecting foree of
the earth’s rotation acting upon a :la-
tiomary oscillation which otherwise wonld
possess o nodal line. Examples of tins
are the North Channel, the arm of the
North Sea between Holland and Eng-
land. Norton Soimnd. and the Strait of
Ko

There are still ether mmophidromic re-
giohs due to other couses.

It has been supposed that the tides of
the voean advance westward arouamd the

lohe, endeavoring to follow the moon n
ﬁur apparent divrnal course - the
heavens, A westerly PrOSTEsSION Was
especially looked for in ithe southern
seas, where o continuons one of water
encircles the earth. Hut what have we
reality 7 A remarkable castward pro-
ercssian in the Pacthe Ocean dupe to the
opening between Cape Hom and Grabeun
Latiel forming a break in the rigid bound-
ary which constitites the eastern sapport
of the Sputh Pacfic osallating svstem.
The tide thus derived extends mto the
Atlantsc as far north az Urogoay. By
gonne eastward along the outer coast of
Antarctic Continent from 10" east longi-
tude to within 43" of the starting point,
it 1s probable that whitever progression
exists i< easterly and not westerly, but no
observations for the Antarctic Continent
are nvailable

The tides in the Aretic Ocean proceed
casterly from Greenlaml Sea to iiunnr:ﬂ
Island, Alska, and northwestern British
Anerica,

The progression is easter]y in the east-
ern hali of the Indian Ocean,

Excepting off the northern coast of
South America and off the southeastern
conist of the United States, the progres-
st 1 the Atlantic 13 generally 1o the
north, This 12 doe to the large CHTIngs
in the fnr north throigh which tidal ac-
tion 15 transmitted, to the particular tremd
of the ctinental coast lines, especially
that of the western coast of Afrca, and
to the continuity of the Antarctic Con-
Lttt

3=7

The general progression in the North
Pacific 1= westerly; dioe largely to there
being many wave-producing  openings
located on the western side of the ocesn,
while none are located on the eastern
siile. ‘

In small deep bodies of water the tide
obevs the equilibrivm theory, 1 ¢, the
surface of the water remains normal o
the direction of instantancous gravity.
Examples of this are Lake Superior, the
eastern portion of the Mediterranean
Sea | pare 300, the southwestem corner
of the Gulf of Mexico, and of the Carib-
hean Rea,

HANGE OF TINES

A few expmples will now be given for
the pu of showing that, unless ol-
scureil by other effects, relatively large
ranges occor near the ldopes of the oscl-
lations and relatively small ones near the
nodal lines,

The range of tide between Ceylon and
western Sumatra 1= probably less than 1
fout, while off the mouths of the Ganges
the range s about 5 feet.

At the northern el of Morambigque
Channel the range 1€ g feet, while around
Ras Hafun, Somaliland, the range 1s
about 3 feel; going thence northerly, the
range again increases, beingr 5.0 fedt at
Raracht and 858 feet at Bombay.

The range of tide at Savannali River
entrance 15 6,8 feet, while on the south
aigde of St Thomnas Island 1t is but 0.3
fout.

The range of tide at Panoma 15 126
feet, while at Acapuleo it is but 1.2 feet.

(It has already been noted that the
tide of southwestern corner of the Carib-
bean Sea obevs the equibibrinm theory,
The ohsetrved ritige at Colon is 0.6 foob. )

Ui the eastern coast of the Philippme
Islamds the range of tide 15 4 feet, while
at the Island of Guam it 18 105 fect

In many lind-ocked arms of the sca
the difference in range at loop and node
1= =till more apparent.  Examples of this
arc the Gulf of Suez, the English Chan-
nel, and the Irish Channel. 1 shall con-
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Cofidal Lines for the Guli of Samt Lawrence



A GarpeN AT EAGLE, ALASKA

clude Lhis paper by noting the variety ol
ranges occirring in the Gulf of 3t Law-
rence ord the Galt of Maime | poge 305 ),

The cotidal lines indicate a nodad Tme
north of the Magdalen Islands. Last aof
this the range increnses to aboul 3 fect
i Cabot Strait, while to the west the
minge inereages mapidly. At the mouth
of the Saguemay River it 1 15 fect

v Garden at Eagle, Adaskn ”-l-l. Ji5r

varies from 87 E

e, fireding  af tliz

{ Hnll So

Mr O L e EEET
“Vepetable Growmg e JAlaxis
[Mepartmment of
turmips, kals, lethice, carTobs, [Rurarips,
it s 1§?T.-|||

i1 Algila, amil m the  trtereog el
due refecenon to sheller

Friom . L.

(cinr groveriment experanent

vpricultare ), gives an interesting snmmary o1 the wirk

399

\ e this point the wave is progressive,
wiitle below this point it is chiefly station-
ary. At one point on the south sidle of
santipcket 1sland, the Tange of tde s 1.2
feet 1 at Boston, it is:0,6 feet; at St John,
208 feet: at the head of the Bav of
Fundy proper. 30 fest: at Moncton, 40
feet, and at the head of the Basin of
Mines, 43 feel

Mlrorge=in, [wpartsent of Agriculture

north latitude j, where the temperature
in june to — OO

F. in January

i InlionE m Aaskn,
hlaska Apric bBaxp. Sthitonps, nublished by the
Radishea, mustard,

sraley, peas, cress, cabbage; cauliflower, broceali, Hrs-

OO, '||IIII.I.l'i'I, e v e, lpel, Dueris, poOtRLCEA, eht b 1, arl, AT the herbs,
cnriwny, chtnip, margohl, mmt g, thyme, can

e grown anywhere i the copst megion

Lik the Aroiii l.|'|:|'.'!4_- il- the _f.'_?|:'!|1'r|. TN} '_—':'[r'l".1'll- '31!1
il exposire 1o the son.

Asparigun, beans, oolery, cucumber,

stjiiasly, saksify <an be grown in fuvorable seasons of planted 0 warm, spots nnd miven the

prropet CIIE a1l FrE O TR
ardipary garden cnlture am

Vevetables which cammot be grown in
sweet cord, melons, tofmalods;

ylaska out of doors ander
peppers, cggpiant;, pumpkins



WHERE THE WIND

DOES THE WORK

By CovLLier Conp

Prores=or oF GEutocy 1 ™ U7

A3 portion of the North American
Continent 15 so widelv known,
and at the same time =y little

known, as the chain of low-lving islnds
and Fringing samd reefs extending along
the North Carolina coast for a distance
of more than three tmdred miles. This
15 especially repe of Hatteras Island, a
sl spit whose dangerous projection and
shifting shouls have made this portion of
our Atlantic seaboard a vemtable grave-
vard of American shipping.
Dhstingruished seientists on both sides
of the Atlantic have discossed the origin

RIVERSITY oF NortTH CARoLiNa

of Cape Hatteras without having set ool
an the slamnd or coasted along its shoree,
The origin of well nigh all the features
of this epast have been discussed at long
range, ind vet hardly half a dozen people
from the outside world have any personzl
acquamtance with the islamd

It was on this const that Fescenden
andl Thiessen experimented successfully
with wireless telegraphy, Al Kitty Hawk,
on these lanks, the Wrights condueted
thiir expermments in mechanical Hight.

Thowgeh difficult of aceess, the inhal-
ants of these islands are in cloge touch

Sail Car on Charch's Teland, N. O

with the rest of the world by
means of the teleeraph and tele-
phione imes of the U, 5. Weather
Buréaw  and the Life Saving
Serviee, as well ag by the wire-
less telegraph

Thise who wateh the reports
Of shippinge need not to be told
that winds are constant in this
region,  The strong winds of
midwinter come from the north,
and the gentler steady winds of
midsununer and of the preater
part of the vear blow usually
from a little west of south.

These constam winds  were
early tuken advantage of by the
mbabitants, and windimills for
grinding corn dot the wlhnle
chimm ol slandds, thooeh mast
of them bave now fallen into
disuse. A small bov in Clitrreh's
Istam] hanis freeht for the
people of his village on o car
farmeshieed with o =il and -
pelled by the wimid

The frequency of wrecks
upon  this coast is: too well
Enown: to regqoire  comment,
thowugh such is the efficiency of
the life-savers, who brave the
perils of any stortn, that life is




Waere 1HE Winp Dors The Work 111

i

- —

T R

L] L :I_ ﬂ.l'.
|

| hwroh's 1d

. |
5
™
(7]
L
-
#
i
|_ _* :r_ i-
i A

« N BOALE OF WILES

o .tll W

E : 17" T i

Map of Sand Reets Along the North Carolina Coast

rarely Tost here: but the lightship has The stronge north winds pile the samds
sotmelintes been broken from its moor-  up inte great barchanes or medanos,
irigs on Diamond Shoals and driven upon crescentic sand dunes known locally as
the Hatteras Banke whalehéads, which are moving steadily
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Shackleford Sandwave advanang on Forest

Wind-mill on Harker's Island, N, C.



Waere The Winp Does THe Work

Farest covered by Shackletord Sandwave

sotithward. These are best developed
along the Currituck Banks, from Vir-
ginia as far south as-the Kill Devil Hills,
2l numbers of them may be seen to the
aorth ani to the south from: the top of
Currituck Light. These whialeheads are
composed  of singularly homogeneous
blown sands, the horns of cusps of the
barchanes pointing to léewand, which is
almest doe south.

The prevailing winds from a little west
of =zouth have rippled the heterogenecoas
sands on Hatteras just south of the cape,
e Shackleford at its southwest extrem-
ity, and anl the southwest side of Smith’s
laland, These wini ripples, started in
sanils exposed by the remdval of a strip
of forest next the shore, have grown in
size to great sand waves, which are ad-
vancing on forests, fields, amd bomes, As
the sand wave has advapced it has taken
pp severnl feet of the loose soil over
which it has passed, undermining houses,
laving bare the roots of trees, and ex-
posing the bones of the dead in the ceme-
Leries.

Diurnal winds from the sea have T1'i.|i'.-r]

the sands into small wanlering dunes
and hillocks, and even sometimes mto
canil waves, which are marching steadily
inward and shoaling the waters of the
corimds. At Nag's Head o large hotel,
constituting a-sohd obstruction, soon had
a sam] wave bl up a shert distance in
its rear wintil the level of its ool was
reached, when the waye movesd forward
and enguifed the hotel.  In the immediate
neighborhood two eottages suffered a
aimilar fate. Here the land gained on the
cotmd 350 feet in 10 years.

On the northern end of Hatteras Isl-
and a fishing village has been similarly
brrled, while the sand has entirely crossed
the island at several places north of the
cape. This movement of the sand was
started] just after the Civil War by the
cutting of trees next the shore for ship
timbers, and the section is still known as
The Great Woods; though not a stick of
timber stands upon it today. Pamlico
Savmd for two miles from the Matteras
shore is growing steadily shallower from
the deposit of blown sand.

(1 Smith’s Tsland a pilot’s village has
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1

The Wreck of the Prigeilly

been buried ‘beneath the sand wiive for o
number of venrs, but this has been fjuite
recontly resurrected aml its houses sce
agpm - occupied. O Currituck, below
Caffey’s Inlet life-saving station, the samd
hos advanced entirely across the land,
anil ane man, moving before the advanc
g sarud, has at last bailt s hoose on
mies m the sonnd.

The writer has found by experiment
that hetertreneous sands, consisting es-
sentially of quartz, orthoclase, some mica,

Cemetery om Hatteras Island, N. €., ladd bare
by the winds

wor, bits of shell, and many mineral sub-
stances, showing linle i any decomposi-
o, rpple readily in the wind and are
easily arrestell.  This he accomplished in
aue anstance by planfing the seed of

- mtive pine and covering the dune

with  brash.  In  another case  the
ioverment was checked by the unassisted
growth of grass upon dones from which
hogs and cattle were fenced oul. Several
mutiye priasses on these islands are ex-
cellent sand-hinders ; bul so far he las
fotined no means of checking the
fovemient of homogseneoys sands
that do ne rf|1;|:]-.', thse consist-
ing entirely of well roamded and
winil-sorted quartz grains of the
same  sige throughont a sigrle
dune, '

Ulther treds. besides the pine
iy be psed as !-:LlH]-hilll}:::I"E_
some live onks and mynles serve
well in this eapacity, aml on Hat-

" I comiifer these sunids (o e of gls-
cial origin, seraped off the pmanite
rocks of New England br the fees
sheet ol the lnst glacls] epoch. —C. C.
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Wreckage ahove Latterns

terns Tsland soung alives and palms have
been olserved growing on the dunes,
though this is the northern limit of both
these trees, amd they are even unknown
on Ocracoke 1sland next to the south.

As already poiated ont, the movement
of these samls was in every case started
b the deforesting of a strip of land next
the shore : but in s¢veral instances nature
has herself grown forests on dune sands,
Above Kitty Hawk Bay large dimes are
covered with a growth of pine, maple,
cak, cedar, sassafras, clm, locust, beech
persiminen, Syeamore, hickory, anid, n
the damp interdune areas, gums and ey-
presses.  Here are many veteran pitibs,
some of them haviog attamed a diameter
of three feet.  An essentially sumilar
forest is Jound growing on the higl
dumes to the somthwest of Cape Hatteras,
but ‘here we have to add the olive to the
list, and there are broad intetdane pal-
(b ST

(i Begue Danks, where deforesting
hae only just begmn ar [wo points, we
have 2o miles of woodland, the virgm
forest extending Jdown t the water's

cdge and preventing the formation of

Ao,

From Southport westwird into South
Carolina the dunes have moved north-
ward and inland, i some places com-
pletely filling the lagoons. At ope point
suelt a filled Tngoon has produced 3 pane
forest in something more than forty
CEHTS,

The checking of these moving dunes
presents a probleny of increasing imysor-
tance nod only 1o the inhabitants of these
saril kevs, Dut to the navigmors of the
intand waterwavs as well, and it is of in.
verest to know that its solution is at hamd,
and that the encraachment of the sand
apon the fand and npen the sounds may
be effectisally stopped.

If is fortumate that the stromg north
winds that pile up the sdnils. and the
strving oidst winds that cause the 'TTEUFH
amount of the sand poverment blow
the winter months rather than in the
season of ‘plant wrowth.  The s_pri'nﬁ
rains are gsually of light intensity an
e dratior, anil on Hatteras Tsiand at
least they eome with the gentler south-
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Malipettos on Smiith's Telaml, N (

west winds, Henve it i e wparatively
ciasy to plant grasses and shrgbbery
late winter or early spring sl have
them gain 4 firm footing am accarmiplish
somethme of thelr gtowth befare the
strong winds come.

In January, 188G, the writer planted
the seed of the [ablolly pme on the back
aof a dute and ocovered the aren with
brush cut from a nepr-by road in process
aof making. The brush served not only
to break the wmd but to conserve the
minstare of thie .-.u-_ﬂllh il [nlli:,_'.' l]jrr.g
ie a forest of scveral aeres where twenty
Vears ago was a moving sam! waste. The
methed 20 common abrand of buildine a
barrier dune by means of wind breaks
has heen tried several fines along this
coast, but alwavs without stccess

he atmospheric humidity of Hatteras

Tue Nationar GeEocraraic Magazing

siund 15 greater than
mt of gnv other station
m the Unmted States ex-
cept in the Pugret Sonnd
regriog, amd oven there
Lhi exeoss over Hatteras
15 fot greint. Yet thore
[ - L !E:I;_lf.'-: II-E ST -
shine on Hatteras than
at Cape Henry, or Nor-
tolk, or Wilmingten, The
heaviest rains come be
tween late Joly anmil o
Cetober, after the plants
have done most of their
growing for the year and
when plants in  many
parts of the country are
i ffering Ereatly  trom
the dreoaith

The people of these
iahnmds are not the slothe-
fil bankers amd  Tode
wreckers  pactuced an
anil stary, They
e woinen il
brave mem  most  of
whom live and <o for
nthers IHe-savers,
koroes. T helr hones are
commiortable and  well
ept o they atteml trego-
laely gpon the services aof the chiureh, and
wir chtlidren are in achodl for eight
rmiomihs of the vear, for the mliabitants of
| Yare County have voted apon themselves
n special tax for this purpose.  The
islitnders ave herds of small wiid ponies
and fiocks of sheep and goats az well as
cattle, on some of these sfans.

True, some primitive costoms are pre-
servedl among. them and  some eariy
Englich {orms of speech. Ther lodpes
userl in fishimge amd bunting are built after
the moet priritive type OfF straw thatch,
while a hirher tvpe, stmilar to that used
in the village of Galii in the days of
Romulus aml Remus, 15 used g a tem-
porary residence during their camp meet-
ings i the summer, and this higher type
of dwelling s on Hatteras built of pal-
melto thatch

F
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Making Fishing Nets, Manteo, X_ C

There 15 no better type 0 the average
mmn than the mative North Carohinn

banlker,

“1. '.'I:I'-_-h':ll'll.'l'lll_.- Ilf T|'|l.'-:' pelaticle are as
vet andreamed of by their  tnhabitaonts
and utterly unknown to the cutsider, wha
visils -|1r'|_;- the most arren Bt them m
the duck-shooting seiaun.

The regaining of the shore sinp
refnresting: the sanids, and the retention
af the duneésd that are devastaling the
meadow lnnds, wonlil ma Hatteras
lsland, at least, a spbtropical garden,

=]
where zoigthern (rute anid
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tables onee plentiful bere mught come into
the market. The game stll lingeringe

AOTIET ihe woodledd  diones wionitldl b

ereatly multiplied, and the herds of wild

pomiks tow dwindling away would agan
inerease i numbers.  Then comservative

lnmbering could be added to the Indus-
bries of the ishond

It iz also within the range of possibiii-
ties that the black beach sanils which are
concentrated by wave action at a few
points mfehit be minde to vield from t T=1y
-El'..|| res i FOLLErT: F:lr !]I'l_‘ -Iil]hll l']- :._"-.1.'.1'1T—
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THE ERUPTION OF MOUNT VESUVIUS,
APRIL --8, 1906

By Tuomas Avcustrs Jascar, [,

ASKISTART ProOFESSOR O GGROLDOY

HE writer's first near view of the
volcano -after the eruption of
this vear was of thé afternoon

ol April 24, when He took bis wav to-
warid I Mattenei’s olservatory,  The
eloctric train was prishitg <lowly with, die
cogeed wheels opward toward the ob-
servitory station ; bevonsl that poant the
rocel owas destroved.  The fielidls ootside
] -"“;511'1'|': ST L'L| one or bhwo anches of
dust, brown ETdY, iy ETay-grecn, [an1
most of the vegetable gardens haid been
cleared of . A little farther the pines
and malmes were heavily loaded with sand,

HARVARD TxrveicrTy

A% 1 a snowstorm.. [t was three inches
aeep onn the walls. Tt had drified i places
to a depth of two or three feet. Oin
IlL'.lI.'.!H',_: e -.Ih_'l-l:"rl'.ﬁ[lﬂl'.l.. the Biva feldr of
1872 and 1808 wiere fowd boried ander
5 or O inchex of =sand and duast, which
formied o heavy 'miantle, hut qed sufficient
to wii l”_'l ||5-.|'_{I1'i=_=|' 1|I|_'- -_i.i_.,'l-_ﬁ_ll_:_l'_l'_'.. comliriings
enepth.  The whole come of Vesovins
reciine eleared of elowls in the course of
the oitermoon and i was: seen to be
covered  with straight sand  <lides  of
'.'|'|.1E[E.-'~!I-.'.:I'."I_'. cilor which | oecasiemally
shpped  downward as on the SterrHer

Looking Thwn into the New Crater of Vesuvive, April 23 1906
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he Caunhiflower Clowud from above Vesuvius, April
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The Ruains of Boscotrecase, 10ob. the Work of Flowing Lawva.
i TI[I." li':h

slopes ot a dume.  Pure white steam
bolled up slowly from the craters  Inoone
instance it burst oot madmlly over the
edge of the crater, showlng a Ting on
the horder, a'dome of cummivs above and
withit, and a secohsd sull hgher oater
rimg mide of an older rain-clomd which
had been punctursd] and pushed up
bothlv. The ¢ffect wias lke 4 hat on the
monntam's erown,, At might the cone
was ¢lear and entirely without lwminosity.
Professor Mattena was found on his
retutn Brom nn sscent, in which e had
been accompamed by Dir Siogren. of
Stockholm, and Mr Perret, a graduate of
the Brocklyvn Polyvtechnic. They had been
in the clouds, and their faces were most
picturesquely plastered with blown dust,
Bt they had been unable to sée anyvihne,

The stone heap
15 lava

) lense was the fog of steam and sand.

The next mornmz, with a strong west
windd, we stitrted yp.  Hessdes the writer,
the party congisted of three members of
the Alpine Clob of Grear [ Dritam and a
e, The Alpmecrs were Dr Tempest
Anderson and Messrs Yeld and Brigg, all
of Yorkshire. The steam was scttling
down in clouds on the summit from time
i thne, i altermation with clear spelis.
The route followed the extension of the
tramway to the place where the lower
Fomicalar station bad been, and then the
weatern profile of the cone was followed
stratglit up.  The ruils nlong the foot of
the cave hmid been twisted and torn by
landshides.  Most of the okl track and
the lower station were burled, but not
wrler lava,  No new lava was anvwhere
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A Pine Tree Owerwlielmed by Lava, Buscotrecase, 1000

visihle on this side of the momtamn,
Evervthing was covered with pehbles,
sanid, and  dost Vestvings was  pever
more completely a “cimder cone™ m out-
wardl appearance than it is-at the presont
time.  The slope of the mamn cone aver-
agres about 207, aml the electa seem 1o
.I'I_I':I."|."|;:' 55i'|_‘-|1'|r:||_ 1,'|-'|'.'|.:'|_ Flis :11-11-_.‘ L |:IIII:'|:1'|
thick taluses at the bottom.  Here ani
there large angular pleces of bard rock
have fallen; up to 5 feet  thameter
Climbing the cone wis not especlly
difficialt, though it was very stéeep ino
places. By making a somewhat zigzag
track and keeping on the radmal elevations
rather than in the shallow troughs, band
pan ciontld be found (o walk spon, Some
of this was scoured old hard tiva, other-
wise it was closely wedged or plastered
fragments, whereas the gullies were
filled with deep samd. It was necessary 1o

be very cautions to ayoid starting rocks
dovwn om those below, The stecpiness m-
creased up Lo a point near the edge of
the erater. and then it became shghtly
less, The edpe of the crater itself is the
uppet el as - seern below ; there are no
intervening nidges.  Therefore the ah-
rupitniss of the fall-off, when we finally
came to it was startling in the extreme,
The wind had steadily increased and was
pelting  our necks with stingning sand
rratns which surged in whitling clowds
all about us. It was impossible to face
thie bombardment except durmg lalls m
the gale: hence photography wis ac-
cumtiplished under difficulties and the fy-
ingr dust wak ruinous to cameras.  Cniy
oecasionally did the dim sunlight siit
throngh the mixture of sand, steam, and
el T these lncent intervals, however,
we coulid make out an inward slope of 33
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ofF mare degrecs, covered with hot satud
and broken rock fragments: ternmnnted
about 120 feet (verticallv) below by
jutting  ledges  which appeared 1o be
precipitons. Bevond was steam amd sul-
plinrous heat and obseurity.  The ledges
fumed in places, No noise could be
heard above the howlinge of the wind:
The curvitire of the crater eidge was
irregnlir  with  embayvments, amd it
shiwed much ivregularity in beight. We
coulil et see the opposite sicde of the
citildron, but from the curvature it was
estimated thar the crater could pot be less
than from: one-fourth to one-half mile in
ihameter—anusually large for Vesuvins,
The summit was 4,000 feet above the sea
by Aneraid, or some 350 feet lower than
before the erdption, secording o the
data furmshed us by the officers of the
abservatory.  The eist-west diameter is
miuch grepter than the north-south, The
depth of the crater 15 at Jeast 150 Teet and
noconie kaows how mnch more. There is
o greal notch or cavimpg-in on the north-
cast rimn of the crater, where thonsands
of tons of gravel and sand were hurled
clear owver the crest of Monte Somma
anil fell on CMtagano and San Giuseppe
with most disastrous results, O the
sonth sicde of the cave, toward Boscotre-
case, n radinl rift opened, letting lava
evenpe from different elevatioms progres-
sively Jower unil fnally the oreat out-
flow came from a mooth o “bocea™ only
200 feet above tidewater, half way
down the mewntam, and jmte below thie
Crane projer,

The history of the eruption, as glegnl
from the anccounts of men of scienve who
were on the spot, i briefly as follows:
In by there was a lava How which
stopped 1 September of that vesr.  In
Magx. 1905, Iva fowed from a splhit in
the narthwest side of the eope and ron-
tinped o active motion thronghaut the
vear. It ceased flowmng at the tirme when
the present n:rr.l{_itiun apened @ pew veomt
on the south side of the cone. Un April]
4. wofy, a splendid black “culiflower™
clond roze from the crater. Un April 4,
5. &, piwd 7 lnva mouths opened along the

Mount Vesuvius 323

sothern rift above mentioned, first 500
feet Lelow the swmumit, then 1,300 feet
lower, and finally 600 feet lower stll, all
in the same radial tine.  The lowest
tnoith was titore than half way down the
mountain, and from this orifice came the
destroctive strenms. [t should be borne
m i that these Hows sre not floods of
lava which cover the whole slope of the
mentitain, bt relatively narrow  snake-
tike trickles; nome the less deadly when
they push their way throngh a closely
built tawn. The mollen rock crusted
over andcracked, making a tumble of
porous. boulders at its front.

At Bop.om, April 7, a column of dust-
laiden steam shot up four miles from the
erater vertically.  The clond snapped with
meessant ghtnings.  New lava mouths
openccd and’ the Hows moved forward,
crushing wml burning and swallowing
parts of Doscotrecase, the stream Forking
30 a8 i spare some portions of the town,
Meantime turrents of ashes fell on Otta-
jano on the opposite side of the voleano,
and many roofs coilapsed and lives were
lost. At the observatory Dr Matteuci
and his colleagnes were ohliped to re-
treat, as the olservatory was rocking
vielently and hesvy stones were falling.

They went only balf wav down the
mountaim, however, and retarned o their
postd next dav. The observitory was
winpured, although stones hal  fallen
weighing as much as Ave pounds. The
stones amd saml of the eruption are
t‘J:I'.'J":tlfl.' fl_'-||11|]-|1£-r:-|| of ancient lavas hroken
up by the steam blast, On April 8 the
clectrical dust clowd ol bung over the
valcano, but thereafter throush o fort-
night the explosaoms diminished] inovioe
lence until only quiet steam rose. Oy the
i 8th Bl PRSES W lown downward on
the observatory by a strong southesst
wini, and some persons nearly lost their
Hves: by asphyxiatioh. The pases were
probably both carbon dioxide and sul-
phuretted hyvidrogan,

Buoseotrocase was  ruined wholly by
lava ; Ottajano by falling grayel, Boseo-
trecase i traversed i two places by the-
clinkery lnva stream and in sdme enses
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A Dirricurt Bir or Rock CLIMBING

hopses: were literally cut in two. The
stream of lava had forked about 4 spuar of
the mountain, leaving the higher land
with its vinevards untouched, The lower
land with its town was invaded. There
i« &0 little timber  the Italizn masonry
constroction that the unminvaded part or
the town was oot burned at all. At Ckta-
jano the roofs fell in under the weight of
sand and gravel. The roofs were larpely
flar or slightly sloping tiled affairs. The
ash and lapilli reached a depth of three
ieet on level surfaces, The roofs carried
the walls with them in many enses, but
there was no  sipmficant  earthquake.
There was no hre, destructive hghtring,
nor strong wind, The persons who per-
ished were all found in the houses,

THE CALIFORNIA EARTHQUAKE r

HE illustrations on the fol-
lowing  pages picture vory
vividly the devastotion wroaght by
the earthquoke 0 Califormia and
need no further explanation. The |
CGovernor of Californta’ has  ap-
[H'J:irl.'l.l'l'l al l'l'b|1:lr|i.~u!-i||'l11 RLh 'ITITI:.':i-tl_I:;:I!Il."
the earthyuake and to report how
destruction from futore earthgualces
may be ayoided. The conimission
consists of Messrs G, K. Gilbert,
Andrew O, Lawson, Georpe David-
son, |.C. Hranner, H. F, Reid, and
A, 0), Lenschner, all of whom are
well-known - American  geologists.
Lmtal the cormmisson reports there
is Titthe to add 1o the explanation of
the earthguake given fiv Mr Fred-
erick Leshie Ransome in his article,
“The Probable Cause of the San
Francisen Earthquake,” published
in the Muay nomber of this Maga-
sige. The Japanese government
has sent Dr F. Omori, Professor of
Seismology in the LUinwversity  of
Tokin aml inventor of the seis-
mograph, to San Francisco to re

325

where the sole rause of death was en-
toribiment in the roms.

in both these towne smitable rebudlding
might avert a similar catastrophe in the
future. Arches and domes are the archi-
tectunr]  forme best fitted to shed the
sand-fall, Relwilding on higher land nnd
davoidance of the ottoms might dio moich
to protect such a town as Hoscolrecase
fromm another attack of lavi.

The Japanese have mmade systematic
experiments to test the resistance of dif-
ferent forms of masonry (o earthquake
shocks. Similar expenments might wefl
be made on voleano-proof constroction,
- himmn beings  continue  to insst on
living witlon the five-nule limit of an
actiyve crter,

- *
- !—':'_.‘.:
:l_‘.

5

nairt on the earthquake

About 1,400 eirthguake shocks
are recorded vearly in Japan, bt
Jess than 50 af them are sensible.

A Dhfficult Bt of Roeck Climbing _
elfF (300 feet m Deipht) i just below the somit of

Fhctoby L T MWicks, Couriesy wf The Sarmmmogs

This perpemtdiculur

Memmt JefTeraon, middle riilge of the north side
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Farthquake on liast Strect

Chpened by the

A Tissure
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Tae San Francisco LARTHQUAKE

M. Coologlonl BiEryey

Mendes aall,

Lo hick| i L1 W, L5

earthquulke

aused by the

Most of the damiage on this structure Wis

The City Hall
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and the Fabrars

While the larger builidings of the University were serbousls demaged, the lécitre
hallsdnd dormmitories, lelng one story structures, escaped with alight injary
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Soenes at Leland Stanford. e, University.  The Agnsstz statne
aml the Great Arch
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acenes at Leland Stanford, Jr; University, The Chapel and Collapsed
Lornidor frotn the rear. The Chapel as it Appeas
from the Innet Chuadrangle
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Plepten by W. C Meodonball, U 8. Gealiebeal Baregy

Scenes at Falo Alte.  Opposite the depot. A Wrecked DBulding on
Lintversily Avenue
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Thae San Frascisco HARTHQUAKE
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The High Wall on the right s the Stoek Bxchange uileng

and  Heatlquarters ol the Califorma aliners

Lowoking diwn ine Strect, the Nevida Bl on the len
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Photoa by W, (§, Mepdentbinll, U, B Géoluglial Buatves

Looking East from Jones Stree wob Hill from Van Ness  and
Washington Streets
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Thotam by W. 0. Mendenlall, T, B {Gegligl=dl Survey

Q¢ Francia Hotel. Blue and Gold Roommn, St Francoe Hotel, @iter

the Fire
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Photkn e T H. Wiion, U, % Wenlbher Fatrai
The Commercm] Hish Sehoal
St Igmatius Churel and Collége destroved b Farthguake and Fire
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8., Waliher Mrene

i1

Wilton,

hate by T. I

Soldiers marching to Relieve a Sguad

Fairmont Hotel i the distance.

The Remaing of the Californin Hotel.
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THE

DIAMOND MINES OF SOL

TH AFRICA

By Gaprpixer F. WitLians

GENERAT, MawicEr oF THE IDE Beers Iavoxn Mixgs

{ he follovinyg article, woliich i the
reo@rapine Socrefy, o iargeiy doreeeed from  Hoo

FEl i

i
I| |II|I|'II'|-I||

af o addresys o the
handrome poluwies by M

Cardiner F, W illiams, T he Dosmond Mines of South Afnca,” anew edition of which

hirg Deen recentiy pubivened by B, F. Buck & Co,
decownt of e Zalus ond other South African

Willaams misos an Duteresimg

of New Yok, In this work M

nalives, of the Boers and of therr tevrible strogaie cinkh the Zalug, of the commyg of
the Englishomon, and te dizcotery, exploitation, gud development of the wonderful

De Beers miiney,

COWHERE else on the face of the
varth ig there an assemblage of
workers of saeh varcied fypes of

race, nationality, aml coloring as. fre 1o
v seen m the South Afriean diamond
ficlds. There i5 hardly a nation of Eu
rope or colony of the British Empire that
lias not s0ime represematives.  There are
adventurers  friomme the Umited  States,
Mexico, and Scouth America. and white
mien from all the colonies of South Afneca
rmingle with the masses of native Atricans
of every shade of dusky hue <hbaown by th
tribes that range from the Cape o the
Faquator Foaen the Amerdacin fnihian 1#

The article and pictures wre copyrichted by Mr W illiams.

nod miknown an the helds, one specimen
At least having resuded there for many
VAT vdd to this motley throng 2
sprinkiing of durk East Indins, Malays,
ane] Chinese, and the kalvidoscopie shifts
andd celormes of this habé] in the diamond
fieldls may be dimly eonevive]

L bl abioat cne=sixth of the workers
e the nines are whites. amid tho larger
part of these are emploved above ground
crl the floors, 0 the workshops, and m
the offices of the mming compames.

The wmajorty o the white workers
.'|1|I_.'I.'||_' l.|r||.| I|-|'.|II-'I.". |._'r-ILIIII] ]I:E'I-II.‘ Hll'ir
homes in Ramberbey and the other neyeh-

A Aalu and His Ten Wives
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Fuli Workmen of the Dramond] Adines
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baring miming towns. Wagés paid to
European day laborers on the surface
range from 108, to 155 (£2.40 to §3.00)
a day; mechamics receive higher pay,
which runges from 168 8id. to 1 pouand
($4 1o 55 per day, and white miners are
paid the same rate. Minéers who prove
their competence are given contracts for
specified work, by which their earnings
are usually matermlly increased.
Emplavees' houses in Kimberley are
scattered thropgh the town amd many of
them own their own homes.  Some of the
miners’ honses cost 500 pounds or over,
In the mines operated by the e Beers
Company alone more than eleven theon-
sand Adrican natives are employved below
and above ground, comiing from the
Transvaal, Basutoland, and Bechunrs-
land, from districts far north of the
Limpopo and the Zumbesi, and from the
Ciipe Coloay on the east amd the south to
meet the swarms focking from Delagoa
Bay and countries along the coast of the
Indian Opesn, while a few cross the con-
tinent from Damaraland and N Q-
land and the coast washed by the At-
lantic. The larger number are rovghly
classed a3 Basutos, Shanganes, Mum-
banes, amd Zulus, but thore are msny
Batlapins from Bechunnafand, Amafengn,
and a sprinkiing of nearlv everv other
tribe in South Africa. Manv travel hun-
dreds of miles, and some more than a
thousand miles, in ordér to reach the
diamonid ficlds, and many of these arrive
half starved and o weak and emaciatet]
that they are almost worthless as liborers
for weels afterward,  The natives, as a
rule. are generally musenlar, sinewy men,
but not fleshy. Their feet fire broad anmd
Rat, but their legs and armms are come-
monly well rounded and their thigh and
shonlider muscles are large. The living
skeletons who come in from the far inte-
rior istricts of Africa gain flesh as
rapidly when they reach a field flowing
with meat and porridge as lean attle do
i green pastures. In the eiarly vesirs of
the mines the raw recruits were hooted at
and sommetimes pelted with stones by their
kinsmen at the mines. nit of late vears

TaeE Narionan Geocraraie Macazing

this rough greeting and haming has very
largely pazsed away.

THE BE FEERS COMPOLU XD

For the lodging and feeding of this
great force of native Afvicans special
provision is rade by the erection of large
walled enclosures, called compounds, at
the mines and on depositing floors. There
are 17 oi these compounds on the dia-
mowd] fields, twelve of which are owned
by the e Beers Company., The Inrgest
of all is dne at De Beors mine, and the
description of tlus will serve for zll, as
they are escentilly ahke except in sire,

Fully four acres are enclosed by the
witlls of the De BHeers compound, giving
ample space for the howsing of its 3,000
immtes, with an open central groond for
exercise and sports. The fences are of
corragated iron, rising ten feet above the
gromd, wnd there s an open space of ten
teet between the fence and the buildings,
At the northern end of the compound
there is an entrance gate. Tron cabins
fringe the inner sides of the enclosure,
divided into rooms 25 feet by 30 feet,
which are hghted by electricity. In each
rocetl 20 t 25 natives are lodgel, The
beds supplied are ordinary woodéen bunks,
and the clothimg 15 nsually composed
of hlankets which the natives bring with
them or buy -at the stores in the com-
pernad, where there is a supply of articles
to meet the simple needs of the natives,
Hesides these stores there 18 a hospital
anil dispensary, where any needed medi-
cil attention is promptly given, aml a
church for religious services, conducted
by missionarics delegated by the various
church dJenommnations. wring  week
days this church 15 also usell 25 a school
for the instruction of the natives, Come
partments  with  entrances opering
through the walls are set apart for
l{ltrir:l-l‘_-'- and eared for with strict atfen-
tion o saritation.  In the center of the
enclosure there is a larpe comcrete swim-
ming bath, in which ninst of the natives
are at tmes found diving and swimming,
as is vividly shown in the accompanying
illustrations.  If any fail o show the
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swimumning FHath

lecessary regarid o cleanlineds they ar
comipelled to keep themselves eléean

Vv competent manager 18 in charge of thy
corpeiind and s asgistants are introsted
with the charpe of preserving  orider
anil enforeing the compound regulations,
The natives logk upon the manager as
thetr ereat white He settlics ans
digpates winely may arige among them

e
iy
il inceoniunetion with the mine mas

BEer Inyestyzatos an) .|.|1'|.'|;|i[||:.: in Felers-
ence {o the amonnt of pay which Bas been
allowed thei or | vir 11

:-|.=I_'. i_.ll]L:l'ﬁ._LHll_'le {
treatment by theirr w

il s "
DRSS witch.

hite
needless 10 sav. s contrary 1o the reenla
[1cELs

The i ||~1rlu||||||| IS i|g_:||1.|' { |'|:. clecrreity,
tre Digehts Being hame within aml without
the enclosure When a newecolbvier of £
mimiher of salives, Tor thes vsally ocom
i1 Titthe frios s, 4::[15'. Al bl gy ..|]' t e
conipounid for employment, the applicants
are admnted into the compounid
the immedite direction

ir ll|a.

thear elvthes are searched prevent the

omnly b

of the AL

s fssrstnnis S0 345 1he v entet

L

||.1"l r< ||1||.'-.||:!||||

smingghng m of ligouor, playing cards, or
ither forbidden articles : then the officer
i choores the dispensary  examines

' NS

cactt separately and carefully

a1l any sutfet

casel] man 1= iven work
g from commgions Jiseises are sent af
i guarantine hntldine outside the
comnpound, whert o temiporars [AECRES O
tor such cases has been made.  Within 24
NOtFs 3 400 eximnEtion of every one
-I'I'II!|['.'| W T Sliow s LY sy ptarns o 1
tlisease is ke by o nin
['i"'- af the wl
-||.!|--:|||-1_

LR E L

1
senn n the

e R
CURTIsELL flaly wisite tha
Tov enter the service of the emmpany.,
written oot-
tract indine humisell to Hve o the co-
i dnd owork continmousiyv sl ki
bty foer 1 pericdd of at least three months
i iomEer 1t e At the expiira
Ll of J ovntradct the .'||'||:||'_'1'|' LY ey
it e chovses or his comtract may
newed ndefimtely.  Some ol the natives
m De Peers certipotined have been o
|-III;|I|||-:|-|.'. YEATE 6t

e th cotnpany, fore

cilch pplicant mnst sien a4

SO s T it

e 1

||_|...._-| 153 L

—-l:_'l I.:I s ||1. r_l'--
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Joeheras

'I.'!'r_' T |||-!1-.-r1-i- s 11TI'|-I'! ’.]I--." l.l".li.li_ll1_1
af wholesome Tood and steady gay o thi
shifting to any other occupation that =
apen to them or o retum o ther old
Sl WA hfe

T --r-1l'1l1.|1'_'- dress ol the gatives-in the
crompontiid 15 0 werilen shirt, frotsers, ol
ARTRTa Thev Herely wesll, 1Ny ahler
Jdothing, and when at work in the mines
A JeliT u-'r T':-|'_:.__':|:'=] EFOTIESs, i hlanket, or
ald Breech eloth will often be their only

{ Yeracomal vr=itors W the mihe

COvETTNgG,
ald :--1:I'|'|'1-5. rr_'- the mative Il!!-1'-|_"|_i_|'|1-.| {0
cover s bl Hie |1H1i'--_'- art COEmn l‘-l.!_1
alert to pass the wond “winfas™ ( womin )
from one 10 another when a lady Visitor
15 seetl in the pines, hen the nathn
'.'..'.||'|-.;-_'.'-. in trie ||-'.'I': aliend] 1'-'|'|'||'.!I !-l-'i'
COover Oor !!!-:I‘II._'I.

When any injuries happen to the men
from accdetits in the mines, the suffering
natives show Toemarkable fortitude n
hearimg pain and endnring the nocessar

-EI|_._'L"::: cperitione. Thetr bloo] s warm
] wits 117 therr Hesh, or

and] pure, and
brivised, heal very rapidly. They sutfet
e Ings, espee

frotn diseases of |
cinlly phthisis and poewmonia, which an
OO fatve

TRERTL
maladies of the tribes
sutside of the mmes a= well as withmg
the compounds  They can readily obtain
fresll veoetalles and froit, but the com
v choice aof food, such as meahe mcal
Hiel them to attacks of

='TITW %,

il et

ATEMITE YO ATEAL THI

JTES TSNS

ML |,|l"||.-.:'.1| 1“IILi:'—]-I’.I- nt of (e norves
I a b
is upritdy he may be plaved noa room i}
himkell untl he can he tmken to @l and
chiareed with s
cormmiittod cotinon  affense
15 petty thieving

There can be no doubt that the covert

purloining of dinmonds wounld be a fre

'!r_'. wltite 1.-'|il|-!--_'.'l.'!'-u 1= ,‘|_!iu-.1 1l |

'|.l.'| ALY ET -l.’_Tl_j'J_--l' !II'

rl'l L
[he most
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thoroughly searched to prevent the
disappearance of diamonds with
them.  Geme were sometimes found
secreled in el llhij::_;. or shoe heels,
or canes, or cans with folse bot-
tams—in fact, i anvthing that the
natives were allowed to take out
with them, Even this close inspec-
ton did pot bar the practice of
stetlinie, and there was an inex-
phicable tricklé of diamonds from
nrlocked-for quarters until it be
came known that sahtives on the
point of leaving the compound were
swallowing diamonds and COMVEY-
E them away,

I 1%g5. ome mative had the nerve
and capacity to swallow a Jot of
damonds worth 750 pounds, and
il not appear to suffer from this
sfrain’ npon his digestion.  There
has been only one suthentic nstance

A Dhamond Thief, and the Diamonds which lie
had Swallowed aml wiheh were Recovered Ty

the Gards in the Compound

(quent prachce and canse heavy losses to
the diamond mining eotmpanies i1t were
mot  for the compound  system,  which
makes it impossible for natives to tike
any diamdnds oot of the compounds with
them

\ fine wire netting is stretched over
the top of the compouni] to prevent the
sly tosging of precious orvstals over the
walls, mﬁ:-; picked up by eonfederntis
otitside the mininge nsreas  Precaotions
are also taken to prevent the smngeling
away of dipmends fram the compounds,
anid all commmmcation by the oatives
with persons outside the walls is carefully
restricledl. Llntil the expiration of Ins
contract, no pative can go theouph the
compotnd gate except by special permis-
sion or when he is taken vunder svard be-
fore o magistrate for some offense. 1§
comvicled, when his tarm of i Eson-
ment expices or after e has paid his fine
he mizst retnm to the commmpound and com-
plete s contract.  Before leaving the
componnd. his clothes aml person are

where a native has embedided dia-
monds in his Aesh: this was didie
by a native i De Beers conviet sta-
tion, who made an ibcision under
the shin bone and conveale] severnl
small diamonds wrapped n o rag.  This
native liad symptoms of tetanus, amld the
visiting phyvsicinn  sedrched the man’'s
body, and findimg an ugly looking woumnii
on his leg, ent ot open, and to his greas
sarprise found a'ray @l of diamonds
The native soon recovered, a wiser; if a
poarer, man There is no apparont fear
of swallowing any stone which can he
foroed through the throat, and in one in-
stance 4 diamonid as big as 8 large chest-
not and weighing 152 carmits was hidden
for seven davs by thrs means.

The swallowing of a rongh dianwnd is
evidoemtiv so ezsy, bt 2o diffiealt o de-
tect, that it was necessary to pat an end
to the practice by providing a longer
period of detention and search. At the
clige of ther eomtracts, natives wlicse
tetms of service have nearly expired are
placed together in a commodions: room
capable of holding two bumidred men ar
more.  They enter this room entirely
naked.  Their clithes and baggaze are
teposited in sacke marked in decordance




Miners Gomg o, Work

with the number on the arm band. Blank-
ets are supplied for elothmg and os wraps
when steeping, They are fed, and gen-
erally well cared for, free of cost to them-
selves. While in the detention room they
are upder strict supervision of white
uaards, so that any diamonds they may

have swillowed must be left behind be-
fore they leave.  Natives have Dbeen
known to kecp diamonds in their wilies
fur over seven days. At the eni of five
davs of detention, generally op Saturday
morming, they are released.  Meanwhile
the clothes placed in the sacks have been
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thoroughly searched, amnd departing na-  ground affirms the beneficial effect 6f flie
:Il. - :|.| |-..i .Lill-'n.".‘|l= Ei r|.||'. ik i u.- l|'|.|l||-i '|".:|_||'| |||'E: :-II'I-II Iiill;'-'IIIII.I:Il.II _|[|-| .'II L'II_'rl—
-i:-- ll :.III: Iill“_"_ i”” =l |t-1_ '_\I-Illulll—. |"| I-;"I_.[_ |[||.! '_'I-.ll-_ |..I|'I| r " I- rllr_ ﬁ.||'|.|-_L:_| :_- 1‘:.:_

they are even required to leave their hboots  Thomas H, | cirett, an entirelv independ-
behinil, for conting smugplers wel 0 ent amd competent American  witness,

msert diamopds o their oot heels 30 wrote of his inspection of the men of the
neatly thit the trick conld not be e WL REREY L “These clhiaps are  well

vleil without cutting away the greater  cared for, contented, amd happy, ns

Traction Engine for Harrowing Blue Cround

part of the sole of the hoot, Boots i proven by the foct that manv have been
shoes: and other articles which aré not  there for vears: and the secret of it [l
lowed to he taken from the comipounmnd  in their not being shle 1o el omnk,’
are sold or gEiven away to customers o '
: T WINNING THE DIAMOGND

tricnils before thelt owners leave.

It may be thot De Beers con potnd 15 a ThHe diameords exist in a hacd Bl
“Momastery of Labor,” as wis witttly  ground which millions of VEATE  ago
said by a lndy visiting the felds as a cor-  gushiad ap from the mterior of the earth
FE=u "'I'!'..'I.’ Off Bl F.ornidions | 1 I'.I'. i |3ee '.EIII| 'i"'.'-.i. 1|_||_ Hitiats I-I.- P e T

testimony of all careful observers on the Thousands of tons of this blue eeomud
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are broueht up daily from a depth of
more than one thousand feet and ‘spread
aver the floors.  These floors are made
by removing the bush and grass from
fairly level stretches of pround.  After
clearing the face of the ground 15
hardened and smoothed with heavy tol-
lees wiitil it i fit for nse.

\fter the blue groumd has been spread
atit, it is necessary to wait patiently it
the sun and rain have comtribated ther
service in disintegraring the breccia. The
offect of the exposure of this curious
componnil to heat and mmsture 15 very
remnrkahle.  Laryge pioces of lalse, whiich
are ps hard as sandstone when freshis
taken from the mine, soon beghy Lo crum-
hle on the 1'11.'|_'Il':"'-i'i'..i.1l:'='-".‘ tlinars. To hirsten
the disintegration, the bed of blue is har-
rawed several times to tarn up the mgger
lumps and expose fresh faces of thi
-:',[rnnn-i to the sun,  Spans cf mules were
priginally used to drag the terhit harrows
wsed in those days, but steam et

erEiitd  Are TN ginploved o deaw
wheoled Barrows with hoge teeth bk
aml forth across the floors.  Ho the pgreat

'-'ul-ll_-l'_-Ll'l ||=- |h|' 1i_.||-|_—I I""I‘.:" #i].,'_r_ e L LY
nlowed farm where the laborers are pre:
for et

paring the 501

AFRICA 267

T!||_- |§-|;-|-|'.|||||||-:-. are  1nvisihile, [JI]ti[I}E’
the fifteen yvears of my charge of the [
Beers mines | bave never lound a dis-
I'!'I'II.'_IIJ Ll lJ!:. l'||||_-|TF

Under normal conditions soit  blue
eromnid becomes sofficiently pulverized in
froun four to six months, but it iz hetter 1o
exXpose 11 for:a 1“|.'|_|.11*:r ||1'r§- i, oven Ior i
whiole vear

The eround 5 then carred n anko-
matic tracks o the washinge machimes,
where it s muxed with water o o vers
thin mud and passed through o series 0
pans andl sCreens, ]

Fifty per cent of Lle
Beers erovnd, when well pulverized, will
pass through a screen with holes one-
sixteenth of an inch sguare

When the dov's work s eompleted, the
phns, through each of which three hun-
dred loads bave passed. are emjitied or
veleaned up,” and the concentrated de-
posits of diamonds, mingled with otier
heavy but valueless minerals, are ther
seetil 0 ||||.- 1;’_|'|_--'.11.4.|r_ whieh H.L'|r.'L:‘|'t'[|_':= L
Binrmonids sufficiently for: the  sorimg

-
tahies

The work of plcking out the dimmomis
kv Wnd froan the comeentrate on the sort-
il1:.;' 1'.-|EI|I'- Wils, ~|f FOireE, ||r-._'|,-u.,;|_|.-|-|-_

alenw and tedious. It was the only divis-

1:."|.'.1_-i'.i:1,~__1 WMachne
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The Old Methord of Separatmg the Diamonds— Picking them out of the
gravel by hand.

I of Ijiil_l'll'll'lll [|'J'|'I|illli_: :l.[lll H'n':l[lE'I![Ii.'E_'
which seemed beyvand the application of
hliind and unconseious machinery. Bt
men today are not mclined to admit that
anvthing greatly worth doing is impas-
silale.

v\ series of experiments was initiited
by me with the object of separating the
duunonds trom the heavy valoeless con-
ceritrates with which they are associated.
\n ordipary shaking or percu=sion table
VWis Civfisiriid 1I"!!. :ITI'lI 1."'|.'l."|"_'||- J-':T'HI'.'I."I'I TIEsTiS
ol separation was trad withootl sncoess
Chne of the emplovess of De Beers, Mr
I'redd Rarsten, was m charge of the ex-
perimenting, under the supervision of the
late Mr Georpe Labram, the mmanager of
the large crushing plant and afterward
mechanical engineer to the company
Notwithstanding the fact that the specific
gravity of the diamond’ {3.52) was less
thaty that of several of the minerals as-
spotated with it. so that s separation
woltld  seem a sinple  matter. 1t was
fonnd i practice to be impassible, owing

to the shppery natore of the damond.
The heavy coneentrates earried diamonds,
ianid dimomds Howed away from the per-
cussion tables with the milings.  VWhen it
seemed that every resource to do awas
with the head sorting had Deen ex-
!'-li'll]f!'[l'l i |"'|.ir'§'[l.'ll: '.'L"-Li-l:'lll fin h“l.‘ :|r||:-'|.1|'|:11 L
try to cmich the diamonds by placing: a
cont of thick grease on the surface of the
percnssion table with which the other ex-
perintents had been made. Kirsten had
nottced that olly substances, such a8 axle
eroise and white or red les:d, adbered to
dipmonds  when they chanced to come
inton contact, and he argued o himself, 1f
these substances adhbered to dimmonds
ared not to the other migerals in the con-
centrates, why should not diamomds ad-
here (o prease on the table, and other
nunerals flow away ®  In this way the re-
markable discovery was muade that dia-
monds alene of all minerals contained in
the hloe ground will adhere to grease,
anil that all others flow away as tailings
over the vnd of the pereussion mable with




Antormatic Thamond Sorter, called the Greaser, the new

senaratinge the duamomids

the water., After this was determmined
bv thorongh experiments, more suitable
shaking tables were constructed '-L[_1'TII;'
company’s workshops These were from
time to time moproved upon, until now - all
Li1e '-"':"-[i“i-' [ exCopl LT the very conrse
giped 18 doine by these machines, whose
nower of distinction 15 far superior to the
kociest eve of the native. Sinee the dis-
covery of the affinity of grease for dia-
miondds, experiments have been made with
rubies and sapplures from Hurma, and i
wits found that grease canpht these gems
with the same certamnty thit it catehes
e,

Ater & thorough trial a nomber of
these umique  dimmond-catching  tables
(see picture ) were constructed aod are
NOW WOTKINE o e Beers concentrates
Each shaking table is made of corrugnted
cast-iron plates in five sections. with a
drop of about an inch fram one division
to apother, Thick grease 15 spread on
the plates to cover them to the top of the
coTTugaiins,

Sirange to refate, the descemnding dia-

et ol of
=ee Text below

monids stick on the face of the prease,
while all other minerals pass over 1
(v about one<thicd of 1 per cent of
|||__=|_'i1-'|||:t-. p sy ||_'.- the Arst table, angd
these are recoverod alimost to & stone
when the concentrates are passerd over the

geeniild talde, T1

I'he disermmimitum of this
sorter 18 surely marvelous.  Nalive work-
ers, although expertenced in the handimg
af diamonds, often ek out sgall erys-
tals of rivcon, or Duteh boart, by misiake ;
It the senseledss machme s ;r:':ﬂ'1i-'.1|5}
nerring. 1t will cateh raties; sapplires,
atwl emernkds as well as dinmonds; baot,
ey far as it has been tested, it will not
cliig to anvihing but a precious stone.
The grease which 15 used Joses 15 powes
to calch dhamonds alter 4 few hoars
wourk, owinp to ifs Decominge more OF less
mixed with particles of water. [t 15 then
scrapeid off the tables, opgether with the
linonds adbering to . placed n a
kettle made of Aoely periorated steel
plates, and steamed. The grease passes
awav to tanks of water, wheri 1t 5 cooled
and 15 agam it [or nse.

0
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Formerly, of 12000 loads, which is
about the daily average of the guantity
washed at De Beers and Kimberley
mines, 160 enbic feet had to be assorted
by hand.

When the stones are cleancd they are
careiully asseirted with reference to dgze,
calor, and purity and made upin parcels
for wile. For several vears past the De
Beers Company has =olid i advance iz
antial production to a syadicate of Lon-
ton dhmmond merchilnts who hive repre-
sentatives residing in Kimberley,

When the bare statement is made tha
nearly five million trick-loads, or more
than ot matlhon tons, of blue wrouml
have been washed in a vear, the mind
onlv faintly coneeives the prodigions sz
of the mass that s annually drawn from
the ol craters and Taboriously washesd

CANADIAN IMMIGRATION

HE Canadfan  Comomssioner  of

Emigration in Londen, Mr W, T.

R. Preston, talkinge on the saceesstil of-

forts of the Canadian government to in-

dute emipration 1o that comtrvy rom
Cereat Britnm, sand:

“Five vears ago Canada was recoving
124 per coent of the total of Proan 60,000
ty Fo.ong ermigrants from Great Britam
to North Americe  Now she mceives
avier 30 percent.  In these five vears the
nmmpgrants  into  Conashly from (ereat
Britun have increased from Booo dan-
mually to G500, Camuda wantz popa-
lation. A ner bonus of $.73 per head 15
given by the government to every emi-
gratiott agent in Great Pritam sending
ot ennorants o Setthe the land.  Each

Tuae Natiovaln GiograrHIc Magazing

and soried for the ke of a' few bucket -
fnls of dinmends. Tt would form'a cube
of more than 430 feet, or a block larger
than atiy eathedmal in the world, and
overtopping: the spire of Saint Paul's,
while a box with sides measuring two
feet nine inches would hold the gems,
Dimmonds are so highly prized and so
imperishable that the amount of these
gemis in existence may almost be reckoned
g5 the total of the world's prodoction,
ranging i vahie through hundreds of
millions ¢f dollars. Mr Konz does: not
estimate o loss 0f 5 per cent ina hundred
vedrs, and the Sowth Afmean  diamond
helids alone have contriboted over $400,-
o000 i value to the world's stock. Yet
the demand  increasvs apace with the
wotrld's growth in wealth, and no diver-
ston of the worlil's fancy s apparent.

British agricultoral emigrant averages o
total cost of S13 1o the 'g;?m_tli:n EOVErTI-
ment, and each continental emigrant costs
the sum of §5. Consequently the Cana-
dian government 158 paving 3% per head
mare for Brotich than for continental emi-
grants.”

The Colonizer of Lowdon pablizhes an
interview with a firm in that city. which
mikes it its bustness to send elildren (o
Conaci.  The head of the firm stated
thint for S125 they would send o boy, pav
lis fare, and mke care of hm until hie has
settled with somi: farmer. The hoy is paid
frign 55 to fiz per month by the farmer.

The payments by the Canadian govern-
ment to the emigration agents in Furope
tor each emngrant sent to Canmda cae-
conmts for the large increase of enngra-
tot to that country in recent vears,
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PHOTOGRAPHS OF WILD GAME

HE Iulv mumber of this Magazine
will contain an ariele by Hom.
Ceorge Shiras, 3d, entitled Thotograph-
ing Wild Game  with I“":Insh]u.,h!. aei
Camera.” It ‘will ‘be accompanied by
more than 60 pictores, wost of them full-
page illustrations, of ileer, bull moose,
raccoon, wilid cat, porcnpine, pelican, hipe
heron, ‘white heron, gulls, Jueks, king-
fisher, woodpecker, etc, wmken by Mr
Shiras during his camers hinting trips of
the last fifteen venrs.

THE LURAY CAVERNS

HE Lumy Caverns were visited I
ahont 4so members of the Na-
tivnal Geographic Society on May w0,
and agamn on Eln'- 26 by abowut 230 more
members, for  whom  accommuoidations
could not be provided on the first excour:
stom.  lLach party Teft H&ﬂnrlg:rm at 8
a. m. oon 2 special vestibuole train  pro-
vitdled by the Baltimore asnd Ohio Rail-
rocul. The members were shown through
the caverns i squaids of 23 each, accom-
prestied] By fntelhgent guirhrs- It & proc-
tically the ananimows opimion of all that
i beauty and splendor the Loray Che-
erns egual, H they do nist strpass, the
must extravigant: descriptions that have
been written about thepn  The forma-
tisns vary as imuch In beadty amd weird
design as the frost on a New E nglaml
window pane varies froun day to day in
winter. The cave covers an aren Of 10
acres.  [te lowest point 18 106 feet helow
the surince,

The Caverns of Lurav are situnted
about 120 miles from Washington, m the
famouns Shemandoah Vallev, i o regtom
renowned for the picturesgneness of its
scenery and celebrated for its historieal
nssociations

The caves were discoverall in 1878,
and shortdy thereafter were opened 1o the
prinhlic. e full extent of their sobier-
rancan depths was not then Known, or
even suspected, and not ool thoroughly
equipped  exploring parties  bard  pene-
trater] seeritingly endless clambers amd
labvrinthine paszages were their bounil-
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less riches disclosed and made nceessible
to visitors, Since that time the fame of
the caverns has penetrated the dttermost
pirts of the earth, resulting in the yisits
of many thonsands each vear. Persons
frof all fuarters of the gEﬂll-L ~sotentists,
explorers, and tourists—have wamlfrEd
throngh the wornderful chambers, i the
J.‘.,'rm'r.lf vierdict of their anited testunony
15 that Loray Caverns excel all others
the combined extent, varietv, svientific
miterest, anel Denuty of ther edleite for-
mations.  Comparing this great natural
curiosity with others of the same class,
it is safe to gay that there is probably no
other cive in the world more coanpletely
and  profusely decorated with stulactitic
andl ﬂt:ulu:mitil: ormamentation than that
of Luray,

Every facility for visiting all the ¢ham-
bers and seetng all the wonders in the
st cominrinble manner has been pro-
vided. Cement walks have been lad,
starrwavs, hridges, and iron ratlings have
bﬂtl.'l erected where such help was neces-

. and the entire subterrancan palace
i* 1i|-1t1|1l11Ji.l.'ﬁ| by both arc and ncan-
deseent eledtrie lights. The mterior is
singmlarly free from dampness or drip-
ping witer, and no special prepasation
for the visit 18 neaded in the maer of
clothing. Plain clothing and stogt shoes
comprise the necessary outht, wraps being
superfiuous, &5 the temperature remmiains,
winter and summer, at about 54 degrees.

D¢ H. C, Hovey, a member of the Na-
tional Geographic Society, in the Eucv-
clopedia Britanmica, writes af the cive as
Tollows:

“The stalactite display exceeds that of
any other civern known, and there §s
latslly o seuare yard on the walls or cefl-
ing that s not thus ornamented. The ol
material 15 vellow, brown, ar red, and its
wavy surface often shows lavers like the
gmarled grain of costly woods:  The new
stalactites growing from the old, and
mande of hierd carbonates that bad already
ontee been used, are wsually white as
stiow, thoweh eften pink, Blue, or amber-
colored.  The size attained by single
speciients is surprising.  The Empress
Column s a stalagmite 35 feet hagh, rose-
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colored, and elaborately draped, In the
canopy above the Imperial Spring it is
estimated that 40,000 are visihle at onee.

“The ‘cascades’ are wonderful formm-
tions, like foaming cataracts caught in
mid-air and transformed into milk-white
or amber alabaster. The Chaleedony
Cascade displays a variety of colors.
Brand's Chnecade, which is the finest of
all, being 40 feet high and 3o feet wide,
is Imﬂlhitd amd wax-hke white, each
ripple and bradded il seeming 1o have
been polished,

“The Swords of the Titans sre mon-
strous biades, eight in number, 50 feet
long, 3 to 8 feet wide, bollow, 1 to 2 feet
thick, but drawn down 1o an extiemelv
thin edge, and filling the cavern with
tones like tolling bells when struck heav-
Uy by the hand. Their origin, and alss
that of certain so-called scarfs and blan-
kets exhibited, is from earbonates depos-
ited by water trickling down o sloping
and coirrupated surface, Sixteen of these
alabaster scarfs hang side by side in
Hovev's Balcony, three white and fine s
erepe shawls, thirteen striated Hke agate
with every shade of brown, aind all pr-
fectly translucent, Down the edge of
cach 3 tiny rill giistens like silver, and
this is the ever-plving shuttle that weaves
the fairy fabric.

“The waters of this cavern appear to
be entirelv destitute of life, and the exist-

ing fautn is quite MCREEr, COmprising
only a few bats, rats, mice, spiders, flies,
and small eentipedes.  When' the cave
was first entered the Aoor was covered
with thousands of tracks of raceotns,
wolves, and bears—maost of them prof-
ably made long ago, as impressions made
in the tenacious clay that compased most
of the cavern floor would rémmin an-
changed for centuries, Layers of ex-
crementitions  matter appear, and aléo
many siwall bones, along with a few large
oues, all of existing species.  The traces
af human oceupation as vet discovered
arc pieces of charcoal, flints, moceasin
tracks, and a single skeleton imbedded in
a stalagmite in dne of the chasms, esti-
muted to have lain where found for not
more than five hundred years, judging
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from the preseni mte of stalagmite
growth.”  (The menbers were shown
the skeleton pieces, bot it must be con-
fessed thist avivid imagination was neces-
sary o see the resemblonee tooa homan
skeleton. )

"Geologically  considered, the Lurav
Cavern does pot date hevond the Tertisry
[::Irh‘rti, though carved from the Silurian
mestone. At some period long sphse-
fquent to its origina! excavation, and after
many large stalactites had grown, it was
completely  filled  with  placial  muod
charged with acid, whereby the ripstone
was croded into singularly  grotesque
shapes,  After the rud had been mostly
removed by flowing water, these eroiled
forms remamed amid the new growths.
To this contrast may be ascribed soune of
the maost striking scenes i the cave”

NOTES ON THE PANAMA CANAL®

BELIEVE there are but few who ap-
preciate the tremendous possibilities
which the opening of the Panama Canal
menns to all our country, and especially
to the Southern States. Az an evidence
of how some men regard ity | will quote
A remark made in my presence by one of
the so-called m}fmius of industry in this
country—aone of the mon who fuve been
mast mstrumental in the internal develop-
ment of this nation, one of the men who
have made onr wonderful prnﬁperit}- jis-
sible, one of the men who conirol the
greatest corporntion m the Sowth.  In
speakmyr of his holdings in the Tennes-
see Conl :and Tron Company, he said -
“When the Panama Cang] & completed,
every share of my stock in that company
will be worth 4 thousam] dollare™ Hi
said the opening of that canal will nake
Dirminghum the Pittshurg of the South,
and will give it the sme relationship to
the Gulf that Pittshurg now lias o the
Atlanmtic coast.  He smd the smmensity
of traffic. which originates within 40
miles of Pittsburg, and which is the mar-
vel of the world, will be duplicated by the

*Froem fin: sddress by Hon Theodore P
Erhl:l'nt!'r. L hasrmiin lathimean l;"-l.Frn:ﬂngi.l,.."r-r,l-ﬂF ta the
Chambier of Commerce, Atlanta, Georgin, May
A Tgml,
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sume territory sorroundimg the ity of
Birmingham.  He said that when he ae-
quired lis Inrge interest in this property
b thil =0 becanse of his abiding faith in
the development of the South and e-
camse of his confidence in the astohshing
growth which woulil take place there
upott the opening of the Panama Canal.

WHY THNE COMMEBESON RECOMMENDS THE
T K AN N

The present Commission ‘helieves that
the type of canal the pedple of this coun-
try want is the one which will provide
icdedquate and sate passage for the langest
vessels on the sens, amd which can he
constructed ih the quickest time and i
the least east.  The Commission’s recom-
michdation, in otherwimds, has been bazed
on the wle that what the people want is
the tiesr-by practical mather than the re-
mote ideal. It has therefore recom-
miended the construction of an 8s-foot
level Jock eanal for the reasons that,
first, in its jud@gnent, it can be completed
for about hall the cost and in half the
timie of the so-called sen-level canal ; gee-
ond, bevause it will be adeguate for all the
commerce which can reasonably be ex-
pected to-seck that route during the next

50 venrs; third, because if the tormage
bl increase beyvom! such, éxpectation,
it can be enlarged mofe ¢heaply and more
?uiu:ltl;r than the so-catled sea-level canal ;

ourth, because, from the aperating point

of view, large ships can be put through
miore  safely and more quickly  than
through the sea-level ; fifth, hecaiise when
the mtercst on the difference in cost of
constroction is added o the cost of oper-
ating, the saving to the government every
veur will he Sz, 300,000,

The so-called sea-lével camal 5 a deep,
nmarrow, tortuous gorge, which large ships
cannot mavigate, even according o the
estimate of the men who recommenid that
type of canal, ot a greater speed than four
mules an howr, and which will contaim at
times, aceonilimy to the same amthority, a
current 1 one direction Of two and six-
tenths miles an houre. [ venture ta say
that no large ship, oceupving, & large
ships will, 40 per cemt of the prism
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through which #t will pass, can navigate

at that speed, with that corrent, safely,

under its own steamn.

The lock canal, on the other hand, as
recoriumended by the minonty of the con-
sttlting boprd and mdorsed hy onr Com-
mission, will have: 35 miles of froe-lake
nivigation, so that the differcnee in time
of putting large ships through the Jocks
will be more than offset by their speed
through the lake portion of ther trip,
which is mivre than two-thirds of the en-
tire leapth of the conal

In regard to the capacity, no man can
estingite with any degree of accaracy the
volume of tonnage which will go through
the Panama Canal. The onlv guide we
iart have 15 the traffic of the Suex Canal.
Taking the development of the traffic in
the Suer during the 35 vears of its exist-
cnce as a basiE and contimung the same
ratio of increase until the vear 2000, the
volume of trathc passing through that
canal will be in that vear, in round pumn-
bers, £2,500,000 tons; or, estimating that
the Panama Caral, if constructed on the
plans which this Commission has recom-
mended, will be apen for traffic in g1,

and estimating that the volune of traffc

peessing through it the first vear will
anount to 5000000 tont (which 5 the
best guess that experts lave been ablile to
nrake), and applving the same ratio of
inerease to that trafhe which experience
haie shown to have developed o the Suez,
the volume in the vear 2000 will have
resched 32500000 tons, The estimatied
capacity of the lock canal, as recom-
mended by our Commission, is 50,000,000
tons per annum. Unlesz the devel
ment of the population of the world
changes the basis of our estinuites, the
type of cannl we recomimend will be ade-
quate for all business that may be thrown
upon it duning the next 150 vears,

iy simply raising the sides of our spill-

avs amd merepsing the depth of our
locks, we can increase the depth of water
in the canal so as to mke core of still
larger weszels than the go-foot ships
provided for in oor present  estiinate,
whereas in a sea-level canmal you would
have to excavate the whole distance for
every foot of mcrease made in depthe



364

NOTICE TO MEMEBERS

fri oraler that their éopies of the Mugarme
may ool b list during the spmmier, membxrs
are requesteil 1o advise the office of the No-
viemal Geograplide Society, Hubbard Momormal
Hall, Wasthington, I C. when they will b
alsent for o month or mare and their resilence
clonedl, and al the 'sane time t give ther
chiange of sldress,  Magneines are mailed as
secotiif-class matter and the post-offbice will not
forwnri]l mail of thiv chardcter unless the ad-
itiiniial prostage 8 prapand

Wasmnroexn, [ C, May 30, 1poh
Editors Natinpl Gevgraphic Mapaoine:

Coan vonr el me the origin and imcanmg ol
the wonl "Labrador?”

1 notice, foom n map, published aboual 1740
that the term was then apphicd o g by ol
wiiter i Cape Hreton Isbiml, Nova Seobhe,
mwow ko as the Reas d'Cir Lakes, anid tliad
the bioaly of lTnnd now kedwi as Lalieador wis
then called Terma Labrailor.

Tihe northeon entranee o the B dOr
Lales, a o nprraw passage forsting an arm
af the ses, was termed doriig the Frepch
pompation “Le Bras 40" the arm of guld
W thi= o Freoeh éommaption of the earlier
pame “Lalwadoc?” The Froneli mine still per-
sists a2 “The Hras 40" often’ locully  pro-
perttneed “hensa door”

The captain of a Cape Breton tumhoat
thomght that i was 5o nansed becmuse it was
the “diooe™ or entranee (o thé lakes, but why it
sheailil [ callied the “brass™ door he conild naot
possibly mEagine Ho A. Lascacamn

Tihe regom whieh s ealled Labmdor was »o
named v the  Portuguese  maEvigator Craspar
Cortereal, wlio landed on the coadt aleait 5300,
He ealled - the region “Labrador”  berunse it
wens thomght that the natives wotld mnlee ex-
cellint  workers o slaves  Cotternal maile
sevieral vosages o the copst, 18500 amd 1507,
lamling at pomts between Labrador and the
Ray «of Fatinly, It Feom Lids st voyage he dul
Wit Temrmn ilil hrother Miugeel, who spaled in
seurch of him i 1202, wits Tikewne okl

Lalivalor Tad Been previonsly discovered s
Tehn Cubot m oogggs hut an he buked to name
the regvan,  the  name aied by Corteroal,
“Terrn dv. Lavradores” ]Imi-ll of haburers or
slavesh, clong te i

I"hee afwone sn the wiial explanation of the
o of the worri ]_!.uhrmlur. Arnaother trpedi-
tion s that a Basgjue whaler, called “Tabra-
dor” ‘petettated o8 far as Labrador Bay (now
Bradore Biv), and that as this bav was later
wintell . Frespuented by Basgque  fishermen, the
narre wad extemied to the whole copst,

[t t» pencrmally believed that Beas (0008 bs i
corruption fromi the Indian amd i of French
aortgin.  The similarity of Bms 'O and Lab-
rador i vwry strlemgg, however, amnil it may be
that leth wards koive the ssme u[i.u:_[:_

Tue Narionan Geograraie Macazine

Hydrelogy of the State of New York. Ciun-
pited by George W Rafter.  Ppogooy 9 x &
meles,  Mostrotedd,  Published b the New
YVork State Ednmatiom Tepariment, - Allsiny,
QG 31,50
The report om the water sy of  Now

York Stwe gives o demil the sintisties and

sprveys of the Fludson, Gencsee, Cywego, and

Black rivers as well ae of every other water-

way i the state worthy of conzideration, the

volime bruyging 1o the publio o realization of
the imperttinee of water a8 an eoonomic nan-
aral, to) whnch New York State owes moch of

s wast wealth  Papers oh shipecannl paopects

add thetr water supply, the Iatiire wse of water

power in-the state, with miiles of the maximmm
ard srpiinon . ow of streams, are also given
ard stitstical cwpparsons of catchments and
sonirees of sapply.  The volume @5 well illns-
trated and cuirtatns 1wo detached maps show.

g sorince contgoratiods s eateliients, with

reservationys for New York oty water supply,

)i = 1

“The Mew Brazil" ¥ Mare Rolinsm
Wonght '¥p ga0; ols x 124 inches, With
miny st Philadelphin:  George
Flarrie & Sin.

The view of Briaedl presented Liv this voloame
s that of & tanil of promise. | Wontlerful pro-
gross has Heen oaile duariog the past 1en vears,
and with fariher development of hor' natural
resafirces Hrazil luis the prospest of a pros-
perity for the (wentieth centiry which
eaual et sehieved by the Limited States doringe
the lase haimlee! svears

The Amaron forests supply the world with
vithber, aml Brizil sends nﬁm:d the  mojor
parrtica of the eoffee compumed. Brastlizn sl
ool such wonderful forrility that o responds
to the dedist edltivation ! the mines vibld guan-
trtles oF  golil, silver, copper,. and  precions
stoties 3 the-transportatnion’ facilities are greater
i those of any. other South  American
country, and the popilation s mereasing at the
mate of swvenfeen million to the epntary

The clokimg chaplers o matinhal  customs
] echiraeteristics tell of the life of the ol
'E11I'|'.‘I'|.:|: families of Brazil and of thw [T
fndian of the Ameizon, ' BN AL

“The Discoverers and Explorers of Amer
ica.” By Churles Morris. Lippincott. 1006,
o2
An exeellont bk for voutl as well a= for

atilt=  Its 344 pages contain focty nareatives

af disconery unid exploration of the eontinent,
t= s -uIn; waters of Amorica. The whole
story of the gradual openmg of o new worlil

s talil, from the Janding of Liel the Lucky, in

tie suminer seasion of the vear oo, {0 the

wavigation  of the Nonhwest  passage by

Armmmdsen, the Norwegisn, in o5

F. M A
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