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H.h""l I was a hoy 1 was tanght
that in this great conntry, as
- | in foct in anv lsnd, an assored
 future lay with Lim who identified hin-
sl ﬂ-!t:ln!.tl} as possible with the de-
- welopment of its natural resources; that
the ucer of the primary articles of
necessity, the tiller of the soil, and the
~  miner must nnder all cireumstances find
4 an outlet for their energies and a re.
ward for their special skill and knowl-
L_ sddge. o oue bord iy the sight of the
_ Golden Gute, soon after the wonder-
ol gold discoveries in Californin; the
futare held out vast possibilities to eyery
denrcher for treasure ; vet the wildest
dreams of the gold-seekers of that day
Tiave been outdone by the = uent
diseoveries of our mmern] wenlth, al-
1% ithough now the yvellow metal is ocenpy-
- dmg s minor place when compared with
the uselnl minerals;
It may be stuted as u general
ﬂﬁm that to a civilized community t‘.hr_-
of mineral wealth is impor-
I.llll almost in the inverse order of the
it value of the mmdividual mineral.

}Ehmmmd vet most important of all

*An alidress before the Natioaal Geographic Society, Marck 2, 1ous

THE UNITED STATES—HER MINERAL
RESOURCES"®

By C. Kixcunorr, Epitor Tue Iron AGe

15 coal and fuel, next iron, the baser
metals, the precious metals, and

the precious stones.  Without the first
named no great indpstrial expansion is
possible, while the Inst named, however
weleomnie, do not throngh their abisence
hamper growth.

It is not possible to speak with pre-
cigsion as to the extent of the mineral
resources of any country, because new
discoveries are made from time to time

even in Europe, where exploration lhias
extended over many cen It is cer-
tainly not prssible in ourown land, where

much territory is still covered with dense
forests and swamps and whole mountain
muges have been nutred. Usder the
ciroinstances, comparisons are unsafe,
but with such gualifications it is stating
o fact that thE Uniterd States hos been
blessed with almost unrivaled resources,
The geogruphical distribution of our
migeral resources conld be fairly well

shown in maps and churts, so far as
exploration and devels
vll.‘_H;Ir.-d them, We mi

ctit hh:w Tee
in that wa

W ONT Assels, t:-n%uﬂnuj' diﬂh'ihj-r

uted, but we would create a 'very erro-
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neous opinjon of their real value, With
the most lhimportant minemls the éco-
nomic value of a deposit is dependent
tpron many other considerations besides
those of mere size and extent. Con-
spicuous among these are accessthility
to markets, the means of trunspartation,
natural or artificinl, the existence of a
supply of latior and the charaeter of that
lubor, climate, the character of the com-
munity, s laws, etc. These i their
shiftmg mfAnence finid expression in the
dctual product, and that is a better mens.
ure of relative importance than mere
location and extent.

The latter, designated on maps by
coloring, is a poor guide, since relo-
tiviely umm]'m-rtn.ul. depe=ats may covera
veryextended termtory.  Conl measures
muy underlie many thonsands of squure
miles, yet theseams which they enclose
may nol be numerous nor thick nor pos-
sess o coal of satisfoctory quality, A
field siiallin nrea, at some distant place,
may be thescene of epormous operations,
while the greater basin may hardly be
able to stepply Jocal requirements.  The
anthracite coal regions, as to area, con-
stitnte only onexc L"l.‘-’l]lliﬂl_'ll‘ small portion
of the known coal fiekds of the United
States, yvet their importance overshadows
any other indastnnl distriot,

1'sefn] minerals are found in deposits
which may in general be clasafied. for
thie purpose of estimoting them as
nssets, into two groups.  First are those
which are beds constituting ope of a
series of struta: They are nusually per-
siatent and fairly regular over large
nreas like the coal seams, and thetefore

it of some estimate of their con-
tents, Second are those whose origin
i due to local cirenmstances, and these
include the fissure weins. They are
usually irregular, and it is 0 most cases
entirely impossibile to arrive at amy con-
clusion of their extent and value with-
out most elnborate anderground ex-
pioration or nctoal mining operations.
It is therefore quite impossible to sub-
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mit more than very vague dita relative
to the magnitude of the mineral wealth
of any country. Inha very mugh way
We may do =0, of course, so far as coal
is concerned. How rough that is will
be readily understood when the state-
ent i mode that out of an estimated

cot]l area of about 080,000 Square
milés in the world, China is eredited
with 4.000, 000 s uare miles.  Odr own
country is put down at about 280,000
saquare miles, aml this compares with
1t .goo square miles for Great Botain,
1,770 square wiiles for Germany, 2.056
square miles for France, and 510 squate
miles for Belginm. Considering the
enarmons tonnage which the Europesan
countres uamed are {ormshing {from
their relative restricted teroitory, 9UT
possible reserves look huge.  OF conrse
areas are not o true meastgre of value or
importance. Thus onr Pennsyvivania
anthracite ficlls embrace a territory of
only {63 sgunre miles, aod vet outde in
value probabily any coal prea of like
exteut anvwhere in the world,

We mist therefore leave to the imagi-
nation the pleasure of dealing with
the mognitnde of our mineral wealth,
All we do kinow 15 that 1t i1s very great,
not alone inits magnitude but also in
its variety.

There is hardly a state or territory in
the 1Tnion which does nol possess and 1s
not utilizing mineral property, particu-
larly when we include clays and stone
antl mineral springs.  Maine has her
grafiite and stone; Vermont her marc-
bles, granite, andd copper ; Connecticut
her iron ove ; Massachusetts her granite,
pyrites, pud iron ore ; New York, salt,
stone, petroleam, naturil gas, clavs,
cement, gypsum, graphite, and iron ore ;
New Jersev, clayvs, marls, rine, and iron
ore ; Pennsvivania, petroleum, eoal, iran
ore; natural gas, cemient, rock, and clavs;
Maryland, ironore ; Virginia, coal, iron
ore, zinc ore, pyrites, and copper ore ;
North Carolina, gold, stone, corundum,
mica, copper, and iron : South Carolina
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amil Florida, their phosphotes ; Tennes-
see, coil], co . iron ore, and phosphute
rock; Alabama, coal and iron ore; Loitiis-
i, -u'iphur and anlt ; Kentucky has
coal, sron, zine, and ]emi West Virginin,
!Fﬂﬂ.:lh.ﬂ]l'l natural -gas, coal, and salt ;
petroleum, coal, iron ore, guick-
siiver, imli silver ; Arkansas, zinc, man-
ganese, bauxite, w]:iet.'m:m::, and coal :
Missonri, lead, rine, iron ore, and clays ;
CHuo hos coal, petrolenm, natural gas,
clavs, grindstones, =alt, and iron ore;
Michigan, copper, iron ore, coal, cement,
grindstones, clay, limestone, and salt;
Ilinois, coal : Indlang, soatiyral gas, conl,
petrolenn:, whetstones. and clays ; Wis-
consin, iron ore, legd, and zine; Iowa,
clavsand lead ; Kansas, lead, zine, coal,
natural gas, salt, sod gyvpsum ; Todian
Territe rv, coul ; South Duakota, gold,
aopper, and leads Wyoming, petroletm,
conl, copper, salt, amd iron ore; Colo-
rado, gold, silver, lead, copper, petro-
Jeum, conl, andiron 3 Utah, gold, silver,
lead, coal, iron, amd sulphur ; Montana,
mpger, sflver, gold, and sapphires;
[daho, lend, gold, and silver ; Oregaon,
gold; copper, and silver; Washingtan,
coal, ironore, lead, and silver ;| Arizona
is famons for copper, silver, and gold ;
New Mexico for coal, iron ore, copper,
and silver; Nevadn for silver, geold,
autl copper, amd Califormun for gold,
coppet, quicksilver, petrolenm, borax,
asphaltum, magnesite, and stone.

As the pioneers penetrated into our
country they cnoght some glimpses: of
these treasures. The Jesuit fathers, in
the reports of their journeys in 1650 aud
1660, mention the copper of Lake Su-
perior, and I Sweur, in his explora-
tinns of the Mississippi at the commenice-
ment of the eighteenth century, noticed
the lead deposits of that region. Cop-
'q:r was mined in Conmecticut and in
New Jersey, and iron manufacture be-
gan in New England and in Virginia: at
about that time, but it was not until the
emd of the eighteenth century that iron,
lead, and copper mining were carried

on on § fairly comprehensive suale
Coal was mined in the vicinity of Rich-
mond from 1770 to 1780, In 1820 the
first cargo of anthroeite reached Phila-
delphin, while in 1833 and 1838 Vir-

ginia, North Carplina, Seuth Caroling,

amd Georgin werein the rerith of a gold-
mining boom which resulted in an an-
nual product of about $hco,ooo. The
vear 184} saw the opening of the Lake
Superior copper region, and then in
1545 came the famous Califormia gold
excitement, followed by gold mining
Clregon 1552, In Arizona im0 1858, 10
Colorade in 185y, in Idaho and Montana
in 1860, Iron mining on Lake Superior
began i 1836, In 1854 came the dis-
cavery of the Comstock lode, which
created an eparmouns activity in slver
mianing and led to the opening of the
Unionville, Kelso Run, Belmont, White
Pine, BEureka, Esmeralda, and Pioche
districts in Nevadn, the Owvhee in
Idaho, the Cottonwood and Bingham
i Titah, and the silver districts o) Col-
ormdo. The year 1560 brought the dis.
covery of peirolenm in Pennsylvama,
to be followed many vears later by the
utilization of natural pas.

The development 1:1{;?l the copper mines
of Arizona began seriously in 1880 and
1831 with the opening of the Bishee,
Crlobe, and Chifton districts, to which
later onn the United Verde was added.
Butte rushed into prominesce at about
the same time. Later in the seventics
Leadville began ta potr forth its mass
of argentiferons lead,

It mav be stated in & general way that
enterprise did not seriousty tum o the
minitng industry in this country until
the second hall of the last century, and
that its greatest achievement has been
crowded mnto the last sovears. I donot
propose to weary vou with an endless
arriy of figures. Suffice it tosay that
the wvalue of the mineral produoct of
the United States had risen to shout
£370,000,000 10 1830, reached 620 -
ooo, 000 in oo, and, according to the
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statistics collectéd by Dr David T. Day,
of the United States Geological Survey,
excectled S1 000,000,000 10 tgor,  This
includes 150,000,000 for conl, £242,-
coo,000 for plg iron, &87,000,000 for
copper; $78,000,000 for gold, $66,000,-
ot for petrolenm, $53,000,000 for
stone, £33,000,000, commercial value,
for silver, f2=, 000,000 for natural gas,
and 213,000,000 for jead.

We stand first as producers of coal,
our output in igo) having been 203,-
oo, 0o0 long tons, Great Britain follow-
ing with 220,000,000 tons,and Germany
with 153,000,000 lons, our percentage
of the world's total being about 31 per
cent, In petrolenm we have been racmyg
with Russia, occasionally first and some-
times second.  Inm tgot we furnished o
little over 6g,co0,000 barrels to the
world ‘s total of 165,000,000 barrels, our
percentage being 41.9 per cent a5 com-
pared with Russia’s g1.5 per cent.

In the manufacture of pig iron we
have now reached the point that our
production is greater than that of oyr
fargest rivals, Great Hritan and Ger-
many, put together, with Belginm
thrown m.  We manufactured in 1902
fully 40 per cent of the world’s total,

The gold production of the world was
about #26 5,000,000 in 1901, to which we
contributed 8o, co0,000 and Australasio
§7 7,000,000, Of course, when the Rand
resumes its full production and again
starts on ite natutal incréase; we shall
probably have to yield first place to it.

The world's production of silver has
a commercial value of nhont Si10j.-
oon,000. Here again we occupy the
first 1ank, with Mexico a5 a close sec-
uu.d- L Ll

The supremacy in the copper mining
industry is undonbtedly ours for many
venrs to come. In 1gor we prodiced
over 52 per cent of the total of the
world's vield of 512,000 tons. In that
year, with a product of 209,000 tons,
we came close to the entive world's ont-
put in 1890, when it was 273,000 tons.

Tue NartionaL Geocraraic Macazine

We stand second 1nozme, following
Germany, Our output of that metal in
LGOI was 125,000 tons out of o total of
the world of so1,000 tons, or over 25
peT Cuent,

These figures, enormious as they ate,
do not really reflect adequately the great
importance of our mining, sioce it les
ut the foundation of the munufncturing
industries of this country and is the
basis of its industrinl greatness. backed
o5 it is with no equally lavish suppiy of
raw materials from the forest and the
farm, Mining and rail transportation
have reciprocally mided one another,
aud in turn have contributed powerinlly
to the wellbeing of the farmer and the
inmberman,

As in other realms of material prog-
e, the United States hos outstripped
all other eivilized countries in the de-
velopment of I3 mining and metallur-
g‘im{ industries.

Hricf though the period be during
which we have been actively mining,
we lhave witnessed the exhaustion of
famous greut deposits and the decline
of entire camps and districts.  This s
apt to occtr most rapidiy in the case of
placers, conspicuons among which are
the suriferous sapds and gravels in
which the precious metal has been con-
centrated by the washing action of
streams, Califormia's enormous gold
production of the early days [ell off
rapidly after the first decade of work-
ing. The exhaustion of the silver-gold
bonanzas of the Comstock lode, the
rapid collapse of the mining of silver-
lead ores of the Eureka district in
Nevada, the practical cessation of work-
ing of otnce exceedingly produthive
quickstlver mines of California, are a
few instonces which conld be multiplied.
Yet thus fnr we have sgain and again
witnessed the rapid rush into promi-
nence of new districts. Thus Crippie
Creek in Colomado recorded its first
shipment of gold m 18g1, the amount
being estimated at 82,000, Two vears
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later it was ®2,000,000, in 187 it had
crossed the s1o.0do,000 mark, ond in
tgon had risen to 818,000,000,  Hutte,
i Montana, was a silver camp of some
bnportance 20 vears ago, when copper
was discovered amd the district sod-
deitly Ivomed up with exports by the
slup cargo of 30 per cent ores to the
astonnded smelters of Swansen, Wales,
When Lendville's pgreit reserves aof
oxidized silver-lead ores began to show
signs of exhaustion, the Cirur d' Alene
County, in Tdaho, rose to more than fill
the gap.

:'&.t;ﬂ.i!.t and agnin we have faced the
possibifity that our petrolenm supply
would ultimately 'f:rIF{uﬂJ vt as the
detricks fell into Tuins in one field they
rose Jike mopic in others, the most
starthing rmecent instance heing the
opegitteg of the Califormia and Texas
fiedds.

Some upeasiness has been felt as to
the future of the:Lake iron are supply.
The Marguette district was in full de-
velopmnent when the Menonminee was
opened out. Then came in rapid sue-
cession the Gogelde and the Vermilion
ranges, and finally, 65 the climnx of all,
the Mesaba range. Again and again
the prediction was made that the old
Marguette range wonld show evidences
af exhaustion, and yet vear after yvear
new mines have taken the place of old
ones,  New reserves are beimng opened
up in all the districts until this gener-
taan iy well dismiss any fearsof future
supplies, even taking into consideration
that the demands are rapidly increasing
vear after year,

As for our resources of conl, the most
important of our minerals, we are not
likely to have a Coal Exhanstion Com-
mission, like that of our British friends,
for centunies Lo come.

Our record of fevensh activity is oneol
which we hnve every reazon Lo thprmld
bt it must be acknow Itdgt:l that it

lins been accompanied by serjons ahuses.
In the rosh to gt rich we have delib-
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erntely followed the iple that it
pays to waste. Within certain limits
that may be economically justifable,
In a new country, without adeguate
transportation facilities, high Inbor, and
difficnlt surroundings, it1s possible only
to, sefect the best and the richest, but
unfortunately in minig that process of
selection in most cases practicully ren-
ders unavailable for the future thot
which has been rejected. Much of it
ix forever lost to the world, and what
canl be saved at a later date can be re-
covered only at a greatly mereased cost.
In the eirly days of our mining we
bave been onskillfol, and even today
we ire robbing unture's storehouses of
treasure, often destroving more than
we utilize. At one time, nol so many
years since, barely one-third of the an-
thracite coal in otir heds finally reached
the consuwmer. The other two-thinds
were lost in mining and in preparation
for market,

It is charactenstic of a great many of
the miineral deposits that the mass of the
ore, particnlarly with growing depth,
is low m grade, the useful mineral he-
me dissemipated in' relatively lorge
quantities of barren rock. Very often
]111:‘ rich ore occurs only in streaks and
pockets, which constitute d minor pers
centage in the total amount of valuable
material. In hunting for them the

rer materinl is rejectéd, althoogh
it may be close to the border line of
profitable extraction. With Improved
economic conditions there is greater
apportunity, and with greater skill and a
broader compreliension there 18 a grow-
ing tendency among managers to rely
more and more apon o moderste return
on the lnrge bodies of poor ore, accept-
ing the occasonal bonunza as a welcome
addition to réevenne.  The reckless hunt
for rich streaks 15 giviog wiv to sys-
tematic otilization of & maximum of
the deposits. It may not be as merry
and exciting a life, bat it is certainly a
longer ane and happier one.  There has
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been a great improvement in this direc-
tion in this conntry. It should bestated,
however, that we can pever hope to
utilize the entire contents of n deposut.
Still, there can be no doubt that we
have paid dearly in wasted resources
for the achievements of opening them
up so rapdiy.

We have oo particular grounds for
mere pride of posséssion in our mag-
nificent resonrces. Onr glory, {rom a
national point of view, should he com-
pleteness of utilization, snd that has ot
times suggested the nationalization of
our mineral industry with the object of
checking the abuses referred to, It
may be doubited whether our practical
good sense will ever allow that question
to come to the front. The nation as
sucl has only control now of those
mineral resobrees which lie dormiant in
the national demain, In order to en-
courage their development. ownership
is sprrendercd under easy conditions to
the discoverer. That policy hus un-
questionably fostered enterprise in the
past, but it is oo open question whether
the time is not approaching when the
nation at large must assume theattitode
of sope state gpovernments and of all
private owners of mineral lamds.  These
demand o ravalty which may becose nn
important sotume of reventie, and they
generally provide, what 5 more im-
portatt to the nation, that the mine
ahall be operated in a workmaniike
manner., The present geoeration has
responsibilities to fnture generalions,
In their behall it has the right and the
duty to demand that the nation’s gifts
be wot wantonly destroved : that every
means which enginesring skill stuggests
be exhomsted : that every regsonable
precaution be taken to pweserve from
destriction useful mineral which, while
not profitably availuble now, may be-
come highly precious to future genera.
tions.

Nor should title to mineral property
ott the pithlic domain be given without
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some provision for jts surrender as the
peanlty for long continued idieness, [t
should revert to the nation when after
rensonable apportunity the discoverer 18
either unnble or unwilling to utilize
nature’'s bounty.

The United States hos been exceed-
ingly generous m throwing open, s
mineral resources, It has been a wise
wlicy which the results on the whole
{In'lﬂr thoroughly justificd, But condi-
tions have changed greatly,  The apen-
ing up of our minernl resources has
ceastd 1o he the hazardous undertaking
it onee wins.  Ther otilization his be-
come an undertaking in which eng-
neering skill can more readily gnatanles
restlts. The splendid work of our
1. 8, Geologienl Survey has brushed
awny many nneertainties. The devel-
opment of ouf great ratlway systems has
Jessened costs, and cheaper and more
confident capital has become o wilhng
handmaiden to enterprise.  The time is
therefore appronching, if it is not now
at hand, when the nationh 5 justified 1o
imposing conditions not hitherto, war.
ranted. Conspicuouns amony  these
should be a rigid enforcement of the
obiligation to put & stop to wanton
wistie,

In the last few years n good dea] of
alarm has been felt that very dangerous.
monopolies may be created through the
coptrol of our mineral resonurces by
powerfil consolidations of capital, At
the first blush, in studying the magn-
tude of those Tesonrves, we may feel in-
clinied to disinies the danger as remote,
It assnmes a somew hat different aspect,
however, when we begin (o differentiate,
The conditions affecting the indostrial
utilization of mineral property vary
greatly, and a closer stidly réveals the
fiet that a telatvely somall aoumber of
the deposits, through favoring clroume-
stanees, pive their possessors special
advemages. The deposits mayv be ex-
ceptionadly rich or extensive, particn-
litly pure, or may be so lotated with
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reference to the markets that they are
capable of yielding an adequate supply
at u cost far below others. These ad-
vantoges may represent enormots sums,
and can theréfore be capitalized corre-
sponidingly. TUnless those who control
them extort undue returns, measured by
carming eapacity, the owners of the other
jess favorably located deposits caunot
compete amnd live. OF course, the risk
iz alwavs run by those who secare con-
trol of the best of the mines that new
deposite as valunble may be discovered
glscwliers, just as those who utiize
monopolies based upon patents take the
chance that inventive genins, stimpinted
by opportunity, made exceptionally ari-
:ﬁﬂnrphutl means Lo lli‘.-iE:Il.l: exclusive
possession.  There may be iron ore de-

wits gy rich and as great as any on the

Aake Snperior mnges m the Rocky
Mountain region, vet for a generation to
come they might as well be non-existent,
w0 far as the controlling position of the
1imited Stutes Steel Corporation is con-
cerned. An enormions power for good
or for evil may he wielded by groups of
capitalists who control the commercinlly
available mineral regonrces, though they
constitute only n small {raction of the
total assets of mioern]l wenlth of the
country, The fact that inh most cases
the enrning capacity of these consolida-
tions hes been rated exceedingly high
furnishes a preminm on the develop-
ment of hitherto neglected depesits, and
thus constitutes the greatest soure of
danger to the stability of mauy of these
giant nmdertakings.  What is perhaps
to be most deplored i that these OTEATH-
pations, on their preseut basis, mipose
ppon the indostries dependent upon
them a burden of fixed charges which
st handicap this countey in s strug-
gle for an increasing sharedin the worlid's
markets, :

While the record of the schievements
in mimng, guanfifivedy, has heen extm-
ordimary in this country during the past
fifty vears; we may look back with even
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greater satisfaction ypon what has been

accomplished gualifively, it we miy so
term it. Itcannot be stated in an array
of figures, but constitutes even a greatiér
glory to the caoptains of industty and
the engineers nmd inventors who deserve
the credit forit. It isexpresseld in the

‘more complete utilization of the natyral

resourees, as i the increase in the total
extraction of the contents of n coal bed.
It is i evidetce in the capoeity to nfi-
ize bodies of ores lower aml lower in
grude. It is {meu by ability to pro-
duce from rebellions or impure Ores
metals nearly chemieally pure and com-
mercially available for 4 wider and wider
range of consumption, It = mensured
by an expansion of markets which may
be dte to the fact that techoicdl prog-
ress has proceeded more rapidly in our
counntry than in others.

While it is true that in these early
davs onr miners and smelters rose to
the occasion when they were called
upon Lo meet special conditions, the
general fact 15 apparent from 4 stidy of
oitr development that generally we first
copied nnd then adapted the methods
approved by experience in  Rurope
There were some very notible exc
tions. We were forced to and did cre-
ate hydranlic mimng to collect the gold
frot alluvin]l deposits.  We developed
the preparation of anthmacite for the
market, We hind nothing to guide us
in the haudling of the npotive copper
ek of lLake Superior. The Washoe
provess was worked ‘oot to treat the
silver ores of the Comstock lode. There
wiere no precedents for methods in the
petrolenm irdustries, and we hod to
[earmm by ourselves how to coilect, dis-
tribute, amd utilize natural gas.  We
tnught the world how to wse the steam
shovel dn mming., We. have pushed
the development of the rock dnll m
mining aod quarrying, and. in more re-
cent years have been in advance of all
conntries in the emplovment of modern
coal-cutting - machinery. Still 1t 1s.a
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fact that Cormish, Welsh, and English
miners long controlled the working out
of our mining methods, and that Ger-
man and English metallurgists guided
oir frst steps in utilizing our more
complex siiver, lead, mud copper ores.

Une of the most bnlliant reporis on
the state of the art ever written, that of
the late Abrnm S. Hewitt on the Paris
Exposition of 1367, is'a confession af
snperiority of Europeun methods in iron
mamufactire, which is almost staggering
to one who reads it in the Light of the
present day. 1 cannot help feeling that
the recognition of our indebtedness to
European practice in the earlier davy
should be insisted upon, since it = be-
coming altogether too common (o assiime
thut we are the chosen peonle so far as
the mechnnic nrts nre concerned.  That
feeling 18 so often encountered that the
fear of the danger of overconfidence is
naturally aroused.

A striking fact is the growing interde-
pendence of the varions branches of the
mechanic orts as contrasted with the
conditions prevailing 25 vears ago, The
one relies npon the other, not alone for
its produocts, but is aided, too, by sugp-
gestions nnd suppoTt. The metalinr-
gist’s progress is accelernted by the
mechanical engineer, and the latter
looks to the former for increasingly
strong and reliable materials. The elec-
trician has greatly widened the capacity
for improving methods on the part of the
copper producer, and in turn 15 under o
debt to the copper miner. and the
achievements of the rail-maker are re-
turned in kind by the mailroad builder,
wha has taught both much of value in
transporting materinls. Thus all are
shouldeér to shoulder in the march of
progress, mutually helpfal and woited —
all poweriul.

To u constantly mmcreasing depree
pure science, primarily in searech of the
truth for its own sake, sheds its search-
light along the path, and has become o
closer and more valned ally year by
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year, The majority of active workers
looked mskance at this meddler, pre-
ferring to allow their own fancy fnll
swiy whenever they stopped to seek far
cuises or explanations.  Practical men
may sometimes become impatient when
the laborious and apparently hypererit-
ical methods of the seientist do not more
promptly clenr an obscure point or fur-
nish him with a suggestion for success-
il new Hines of work, but the day has
long when research was treated
with grudgimg respect, if not with open
hostility. No one is now readier to
ncknowledge his indebtedness to the
chemist or the physicist than the man-
nger or the practicing engineer. The
fear is disappearing of impracticable
seience on the one hand and of unscien-
tific practice on the other.

The mining industry has suffered and,
unfortunately, will suffer, particularly
i its relation to Iabor, from one appar-
ently trifling circumstance, and that is
the impression which a visit to under-
ground operntions makes upon the aver-
age layman. ‘To be droppad spddenly
mto the dark depths with only o fick-
ening candle to guide the pucertain
steps, appalled by the dend silence or
alnrmed by strouge noises, the romble
of the distant ear, the reverberation of
a shot far away, the rushing of nnseen
streams of water—tle visitor is im-
pressed with a sense of theecarity and
danger. The bright sunlight has never
seemed sweeter to him than upon his
rettrn to the surface, and if he hoppens
to have access to the columns of the
press he desoribes o lund language the
nwiul experience which incidentally
convinces him that he is braver than he
gave himself credit for in his innermost
hestt. Minmgin the popular mind be-
comes one of the most hazardous of call-
ings whes, as a matter of {net, there are
many others above gronmd which -
volve greater risks,  With some excep-
tions, of course, the coanditions which
sarround the work of the mitser are
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rather favorable. Heis not exposed to
the rigors of the clements, and partic-
ularly during the last few decades the
hygienic conditions have been brought
to a high standard,

It is a fact that progress during the
Last sovenrs has been pushed along lines
even more important in their way than
the inerense in tonnage, the cheapening
of product, or the raising of the stand-
ard of quality, The caplaing of in-
dustry in miuwimg have, like others,
displayed increasing care of their armies
of men.

It has become an axiom with every
enlightensd manager that every means
which shall render more satisfactory the
surroundings of the worker is bound to
tell gpon the results of their labor, A
compurison of our modern mines and
plants with those of former decndes, of
which some even now survive, proves
what attention 5 poid to making the
copditions under ﬁ'L.‘l-Eh.mn.nuM Inboris
performed as tolerable as the circom.
stunces will permiit, There has been a
tremendons improvement in this diree.
tion, and it does not lessen the achieve-
ment when we frankly acknowledge
that it is largely duoe to the recoguition
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of the foct that progress in this direc-
tion pays handsomely,

Let me go a step further, and that is
to make the claim that the crowning
glory of the efforts to improve our min-
ing and metallurgical industries has
been that they have contributed their
full share to the development of this
materidlistic age. They have helped to
bring within the reach of an ever-grow-
ing circle of people not alone the neces-
sities, bot also many of the comforts and
some of the luxunes of hfe. Let mie
confesa that it seems to mie the grentest
atd most commendable of achievements
to riise ever so hittle the mass of hu-
manity in cvilization, and that 15 whait
progress in the mechanic arts during the
past century has accomplished in astrk-
my manper. Start the masses on &
higher plane—level them np, The great
geniits may not tower <o far above them
us onite he did; but that i again in har-
mony with our democratic 1nstitutions
Let there be mn increasing equality of
opportunity, even thougl it makes the
strueple fiercer amd fercer, if only pub-
lic conscience will demand with sterner
emphasis that the methods for achieve-
ment be lawiul and fpir.

EXPEDITION INTO TEXAS OF FERNANDO
DEL BOSQUE

Sraxparp-Bearer oF THE King, Dox Carvos 11
Ix e Yeag 1675

TRANSLATED 7ROM AN OLp Usroaiisien Sraxisin Masuscuimt
By Byrry B, BrirwstTER

N the roth day of November,
O 1674, Do Atttonio Balearoel
Rivedaneirn  Sotomayor, al-

calde maior of the town of Nuestra

Seifora de Guadalupe deé la Nueva Es-
tremadura (How Monclova), having de-

cided that the good of his majesty's
service required a mulitary orgamization
to show the force and arms his majesty
could bring to resist the Tndians, who
might not wish to live peaceably under
the royval protection and who by their
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example would sediice inte rebellion
barbarons tribes from whom injury to
the royval serviee might be npprehended,
resolved, amdier the authority of his
rovil connmisston aid in the game of the
king, to have the royal standard ratsed.
After nssisting at the holy sactrifice of
the muss be guve the order and said :
| consign this royval standard to the
keeping of Fﬂ':mm:h} el l:i;ﬂ-ull:u:- i
Spaniard of the greotest expericnce sid
trustworthiness ; in whom are united all
the qualifications and parts reqoired,
nnd in the monper that I shonld and
onght and find occusion to as conguis-
taclor of the new conguest and settle-
ment ; gnd in the name of the king:1
elect him to be such roval standard.
bearér for this new conguest and settle-
ment, and in it shall be accorded 1o him
nll the preéminences and privileges al-
lowetl other roval stundurd-bearers of
ke new conguests, Having and holding
him for =wch roval stapdard-bearer.
And he shall use and exercise such office
as he can and ouglit in all things and
canuses connecied therewith.

To this the snid nominee assented anid
recelved daxd roval stancdard and offered
to-serve his moajesty voluntarily and of
his own will, without regrard to any sal-
ary or pay therefor, and he made cath
im the following form: 1 swear and
mike homage according to law, one,
two, three times: because, beiny oot of
spain 1 ought todoit the more : to hold
and to ‘guard this roval standard in
peace and it war; working solely in
the service of the king until the time
shall come whén I must die apon it,
and when in obedience to the royal
command whoever may be present shall
carry it to the ope that '.]1111 next be
charged with its keeping. And I will
fulfill all that a faithiul vassal and loyal
hidalgo should.,

Fother Juan lLarios hod been Intely
appointed by the Franciscan order
comisario. misionero for the reglon be-
vored the Hio del Norte, and had been
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directed to carry his work of evangeliza-
tan to the savage tribes inhabiting it
Heand that other intrepid prest, Father
Minel de la Criz, had alreads eéntersil
Texas several times. Father Freves, the
historian, savs that Father Manuelidela
Cruz penetrated into the country as far
asthe Mddina River. He had remained
over the Rio del Norte with a iribe
called the Bobales, but being informed
thut the Yrbipios had plasoed to capture
him by command of a god that they
had, this god being a man whe hod
ardered them to bring the darmmg nins
stonary before him to answer for his
temerity in coming into the country,
the Boboles defended the priest, hy
command of Doan Estaban, chief of the
Gueiguesales. This ehiel with six Tn-
dians of his tribe came to see Geperal
Balearcel, and, being asked his purposs
itf coming, said that he aod s trbe
desired 1o/ become Christians and to re
ceive religions instroetion, and he hod
come in the name of the followmg
tribes, all of whom were his friends and
nllies : the Guelqoesales, Manos Prielas,
Bocores, Sinexer, Pinnancas, Escabaci-
Cascustes, LCocobiptas, Cocomagie,
Qadame, Contotores, Colorudos, Babi-
amares, Taimamares. hese tribes
had received religious ustruction from
the missionaries. smd on one oocasion
they had protected them from the
Yroipias, who wished to capture Father
Manupel de la Crouz when be was on the
other side of the Rio del Norte.

On the 3thof Tanunry, 1675, anothér
Indian, who was a Christian and called
Franciseo, belonging to the tribe called
Bagnanames, accompanied by the chief
of his tribe, who wns called in the adiom
of his people Yosame Carboan, amld
eighteen warriors and three women,
came to see General Halearcel,  All of
them weére brought by the Christion
Iudian, Franctsco, from the monntains
called Dacate in the Indiay language,
and which are about thirty leagnes on
the other side of the Rio del Norte.
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They said that they were tired of win-
dering through the moontains and dying
like animals. On the 26th of January,
1655, there came to General Balearcel
Pablo, an Indian c¢hief of the nation
called Manos Prictas, and with him
eight Indians of the Goeiguesales; the
Bapacorapimancos, anil Espopolanies,
These, beini examined, said that they
were Christians and had been baptized
by Father Juan Larios, and they hod
coie to make their submission to the
king, On the 29th of Apnl, 1fi75, this
same Indian Pablo came and bronpght
with him 232 persons, great and small,
as follows: 120 warriovs, 65 women,
and 45 bovs and girls.  Thev had comé
to to be placed in settlements, and
sail that they hacd left a large nunber
of their people congregsted together
townard the Rio del Norte; that thev
were verv nomerous; they conld ot
tell how many. These were followel
by other chiefs living bevond the Rio
el Narte, all of whom osked to be
placed 1y settlements and to have mis-
sionaries sent {o them,

Gieneral Baleareel, having estabilished
his settlement of Nuestra Senorn de
Crondalupe de Estremadura, m Decems-
ber, 167 4. commenced building achureh,
which was ston completed. Hoval or-
ders- had been fssued to push the con-
quests as for o= possible, and to gather
the Indians together into settlements,
where they mitiht receive religions in-
struction, cultivate the soil, and  live
peaceably under the roval protection.
Genernl Balearcel, in' complintce with
this order, determined to send an expe-
dition, under military command, along
with Father Junn Lonos, who had been
appoimted and directed to procesd at
once to the conversion of the burbarous
Inchians hiving beyond the Rio del Norte.,
The military commander of this expe-
dition wns Fernando del Bosgue, the
royal standand-hearer, and Father Juan
Larios, nccompanisd by Father [honi-
sio San Buenaveniura, both of the

34

Frotctscan order, was to have nlmrgt
of all matters pertaining to the mis-
siopary purposeof theexpedition. With
these there were ten other Spamands—
an in ter af the Spanish and To-
dinn langnages;, Don Lazro Aungustin,
hims=elf an Indian, and Juan de ln Cruz,
of the Boboles, His ensign, and 20 others
of his tribe who were most faithinl to
the Spaniards, and 100 warnors of the
Gueiguesale tribe accomponied the ex-
petlition.

They were ordered by General Bal-
carcel to proveed tothe Nudadores, and
bevond as far as the Siermn Dacate, and
to ihstrnet the Indinns to plough their
lands and o cultivate then and Hve in-
dustriously, and they should goto such
places as l%lu vrood sérvice of theirma)es-
ties required, and they should mstruct
the Indians in the Holy Catholic re-
ligion, and should take rayval possession
of all parts of the commtry visited, and
take note of the longitude of the rivers,
and of the trees, forests, and monntomss,
and should count the people; great and
sntall—men, wamen, and children.

JOURNAL OF FERNANDD DEL BUSOLTE,
L ROVAL STANDARD-BEARER, IN CUOM-
MAND OF THE EXPFEIMTION

Aprit 30, ré75.—Left the town of
Nuestra Senora de Guadalupe of this
provinee in obedience to the order of the
alcalle maior, Dan Antonio Baleareel
Riva de Neirn Sotomavor; traveled
nlong the river below the town towsnd
the north, and having reached a 'place
called Pajsrito, on the river, about six
leagues from the town, we found 1t im-

ssessed and without anv signs of hoav-
ing been tecently inhabited. 'We took
possession of it in the name of the kKing
our master, Don Carlos 11, whom God
defend, and o sign of ession we
erevted a high wooden cross, and ot this
place we saw many fish-in the river and
canght some.  We gave it the name of
San Felipe de Jesus,

VWay 2 r6r5,—0Omn the first of May
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left the place called San Felipe de Jesus,
alwaystraveling townrd the nm'f:h nlong
the same river for about four IEEIH'I:HE
where 1t jommed another stream, which
we traveled along, still toward the north,
lesving on our right hand in the diréc-
tion of the sunrise a range of high hills
with sharp peaks, and passing beyond
them we reached the ford of o river
cialled the Nadadores, which plice we
found unpossessed amd uminbabited,
We took roval posses<ion of it in the
pame ol the king, Today religious in-
struction was given to the Indians, who
were fishing in the étream, which was
full and awiit. There were poplars and
forests pf mesquite along its bonks,
This place 5 aboot ten leagues from
san Felipe,. Weerected a high wooden
crozs on the bank of thh river and
named the place San Francisco del Paso,
We daw taken from this stream turtles
and maty large fsh.

Ful"'au'.r, rors.—Having left the place
called San Frandisco del Paso on the
Nadadores, and having crossed the rivér
and traveled toward the north, haviog
all the time a high and long sierra on
our left (this long choin ron from south
to north |, after taveling about four
leagrues we came to o creek ot o long
ridge; there was rupning water in it
and our Indians cialled it in their lan-
guage Toporica. We took royvil }u:-;-.-
sesston of it in the name of the king,
amd in sign thereof crected a high
wooden cross,  We gave thas place the
naine of Santa Crug.

(i the same day, month, and vear,
having-left the place called Santn Cruz
and having traveled about four lengues
towsrd the north, still having the said
c¢hamn of mountains on the same side of
15, we reached a creek below o ridege
and in frontof a peak. There was run-
mng water in 1t and a growth of tule;
We took possessinn of this place in the
name of the kKing and gave it the nnne
of Santa Catalina Martyr, We erected
o high wooden cross and performed the

Santa Lﬂmlmn
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other acts necessary to the assertion of
our rights of possession. Religions in-
stroetion was given to the Indians,

May 5, rézs5.—Left said place ealled
Martyr and traveled
about six Jeagues toward the north, hav-
ing the sierra nlready mentiomed tllwm‘.s
in the same position. We reached n
braad tiver with groves of very large
poplars; cedars, and mesguite, with ex.
tensive and beautiful plains of green
prass; o delightiul place. The Indians
:-md 1L Wwas t':llled ll].E‘ River Sovings, or,
in their linguagze, Muero. We gave it
the name of San Antonio. It was un-
inhabited. We took possession of it in
the name of the king, our master, and
it sign thereof erected a high wooden
cross, 1 here were fish of all kinds in
this fverand in abundance.  Heligious
instruction was given to the Indians by
the missionary futhers.

May r, ré675.—We left the Rio San
Antonio and traveled toward the north.
About 2 leagues from said Ria San
Antonto die Savings we came to a waler-
ing place, to which we gave the name
of San llefonso, We found it unin-
habited, with only the roins of two
grass hiuts.  We took possession of it in
the nume of the king, our master, and
i sign thereof erected a high wooden
eross, We gave this ploce the name of
San Junn Evangelista.  The missionary
fathers gave relizions instruction to the
Imdhans,

Muy o, rors—Having left the ploce
called San Jmm Evangelista and irav-
eledd townrd the north about 6 leagues,
goeross @ plain with clumps of mesquite
trees, we came o auother watenng place,
in which there was tufe growing. It was:
between high ridges, with groves of oak
trees.  We found it uninbabited and
took rovil possession of it in the nanie
of his majesty and for said comuest,
and we gave it the nanie of San Ray-
tgiindo de Pena Fuerle, and i sign of
prmsession erected a high wooden cross,
Religions instraction wus given to the
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Indinns by Father Dionisio San Bucenha-
ventur

AMay ro, rozs. —Having lelt the place
cilled San Ravmppmdo and traveled to-
ward the north about 3 leagues, we
réeached o river that ran from west to
east, which our Indians siid was called
Aprua Arnl ( Bloe Water). There were
a grent thany hsh in this niver of all
kinds, and it was a very beantiful place,
with many poplars, willow, mesguite,
amd puisache trees and plains of green
gruds, It was nminhabited and we took
possession of it in the name of the king,
our master, and 1n sign thereof erected
a high wooden cross, We called thid
river Rio de San Jasefa. The mission-
aty fathers gave religions indtruction to
the Indinns,

May rr, 1075 —Haviug left the place
cilled Rio de San Josefa and traveled
about 3 leagues towand the notth,
through a very grassy plain, with mnoy
mesquite trees, we reached a very broad,
full, and swift river, its width being
about goovaras.  This our Imdians said
was called the Rio del Norte. We
found it pminhabited and deserted but
for a few ranches of those Indians who
comstriet their huts of gmss; as we
had traveled above the ford, our Indians
determined 10 cross where the river was
divided into three streams, It was
necessary to constroct rafts of wood to
cross over the mididle one.  In crossing
the first the water reachied above our
stirrups and almost to the covers of our
saddle tress, It was 200 varas wide
and a vorn and & holf in depth ‘all the
way ilirough, and there were willow
trees on ils banks and on an islond in
the middle. It was very pleasing, and
there wers mpny large fish and turtles
caught to which we bear witness, hibv-
my held them in onur bands.  We took
possession in the name of the king, of
zau] river agd territory. This stream
appeared to run from west toeast. We
gave it the fame of San Boenaventinnm,
and in sign of possession erected a high
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wooden cross,  Father Thonisio San
Buenaventura gave religions instroction
to the Indiavs
May r3, tér5.—Huving left the place
Rio San Buenaventurn del Norte
Eod traveled towarl the north about 4
leagues, we reached o creek betwesn
some ranges of hills, where we found
g4 Indibn warriors of the Yoricas und
Jeapes tribes, with loads of buffalo meat.
We examined them through Don Au-
gustin, the interpreter; i their language
and the Spanish. Having asked them
many (uestions, they said they had
come to Kill buffalo to get weat for the
sustenance of their families amd ranches,
and having no. food in thétr country,
necessity had compelled them to come
so far in search of it that there was o
great number of them, they conld not
say exactly how many ; that they de-
sited to becotne Christions and to be
placed in settlements and  recejve re-
Hgions mstruction from the missionaries:
that the fear they had of other tribes,
who were their enemies, had prevented
their going to seek them ; that two of
their number had been killed, these who
had done this being the Ocames, Pata-
gquakes, am! VYrbipimas: and that ig
proof of their submission to the king,
our lormd, they would go with us as far
gs the Inditm tribes of the Sierra Thicate
and Yacasole, and they would semd to
their ranches for their people to come
put to wherever our chaplain could give
them religions instruction: We named
this place San Gregorie Nusianseno,
May sy, r675.—We started, having
with us the Indians of the Yoricas and
Jeapes, already mentioned, and traveled
from the plave called San Gregorio
Nasianzeno for about three leagues to-
ward the north. We reached o water-
it place 0 a plain withoot other trees
than mesquite. 'We found it uninhyh-
ited and prpossessed. We took posses-
sion of it in the name of the king, and
i sign of possession thereof erected a
high wooden cross and nomed the place
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Son Bisente Fermer: The missionory
fathers gave religious instruction to the
Indians,

On the same day and 0 sand province
and place called San Bisente Ferrer, the
Indians and Spaninrds killed two buffalo
for our people to eat ; theform of these
apimals is very ugly ; they resemble
bulls and cows : theskin is coversd with
wool ; their shonlders are high, which
makes them lgok humpbacked ; they
have a short teck and their heads are
coveredl with long woolly hair, which
hangs over their eves and interferes
with their seeing well, Their horgs
are short and thick, but like those of
a bull; their rump and butlocks ore
shaped like those of o hog | their fore-
feet and kntes, and from there up until
the junction with the shoulders, ‘are
covered with long woolly hoir, like the
beard of a gout.  Their tail 1s naked to
near the end, where it has o heavy tuft
of hair, The females had fopr teats,
Thev were ahout the size of neat cattle ;
tliev looked at people 1 @ sidelong way
like wild boars.

In this same place, San Bisente Ferrer,
on thms same dav and month and vear,
before me, Fernando del Bosque, lign-
tenant of the olealde malor, sppearsd
an Indinn chief of the Hibit nation, who
said he was a Christing and had been
baptized o Saltifio, nud another Indian,
who said be was chief of the Jume
nation, They were examined through
the interpreter, Don Lazaro Augusting
in their lunguage und the Spanish
language. Being asked several ques-
tians, they sud they had desired for
a long time to become Christinns, sand
sortie of their people had gone to the
town of Saltillo and suceeeded, but the
ereater number of them were unable to
go, for it was far and they conid not
bring their le, for which reason
many of them had died from smallpox
without receiving the waiers of bap-
tism, and they wizhed and askes] to be
cathercd together i a settlement and
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L receive instruction in the Christian
doctrime.  This they had not been able
ta do themselves ; nor had they been
able to join the remainder of the tribe
for fear of the barbarous Indians, who
wotlld kill them and the FEHLE‘I: they
had with them, being one hundred and
five persons, great and small—fifty-Gve
warriors aod the remainder women and
children.

In =aid plave, San Bisente Ferrer, on
saul day, month, and vear, before me,
said  lieutenant, appeared six Indian
warriors who sawl they helonged (o the
Piunnacas, Xaeser, Teneinnmur, who
are of the party of Don Tistaban,
Gueiguesale.  They were examined by
Don Luazaro Augusting, interpreter, in
their idiom amd the Spanish lsngunge.
Heétrp bsked why they hnd come to see
me, they rephied that they had come in
the name of their chiefs and to muake
homuage to his majesty the king, and
that thev wished to live under the
Christisn doctrine snd to remnin in a
settlement.

May 15, 1675 —Haying left the place
called San Bisente Ferrer with ot coin-
pany, the missionary fathers, Spantards
and Indians, we truveled toward the
north, and reachéed a river ahont four
leagues from the place called San Bisente
Ferrer, which our Indians said was ealled
in thelr language Ona, which means
z=aliy. ‘We ook esston of 1t in the
name of the king, o in token thereof
crected a high wooden cross. We nnmed
this place San Isidro Labrador, We
fotnd many Hve oak and mesquite trees
aodd herds of bufalo, fine pasturnge, ad
many fish in the nver. It was umn-
habited.

In said place and said province, said
day aud vear,in sud place called Sau
Izidro Labrador, before me, smid lien-
tenant, appeired the chiefs, Xoman,
Tereodan, Teaname, Tonmamar, with
their people, whom we examined
through sworn- interpreters acyuainted
with the Mexican' and Castiliat lag-
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gunges, these being Don Lagaro Au-
ghsting governor of the puehlo of San
Miguel de Lunn, of the town of Guuia-
lupe, of this province, and Pascual, an
Indion. These chiefs were each asked
Juestions apart from eiach other to see
if what they said agreed, and they all
satd that they were heathen, withont
knowledge of the traoe God or what He
wits ; nor did they know anvthing of the
Lrue way uf galvation and were withount
Hght i regard to it that they wished
to become Christians and 1o be tmptized
with their children and their wives and 1o
live ns such in the settlement or settle-
ments in which they might be placed,
and though they were too ald to emov it
themselves, their children could, and
thev wonld mise them as Christians and
they wonld comtinge in the same way,
andd from this time they gave their alle-
mnnoe to the king, onr maxter, Don
Carlos 11, and they would be friends o
the Spantards, At this they all shouted,
*“ Viva, 1fae, Tiew, the King opt
master "' and from whot I olserved,
with much sincerity and zeal, Inthe
namz of the kmg I received them under
the roval protection, and assured them
on the part of the king that all wonld
be accomplished, and | demnonnded that
on their part they should live guietly
nael peaceably and pssémble for cnte-
chism pt the plage mest convenient to
them. Because of the distance from
their habitations and of the disseusions
that existed between the barbarous
tribes in the territory, the ooe against
the other, and which lead to their kill-
ing each other, and not having the
means of feeding so many people my-
self, T told them to remain for the pres-
ent in the mast convenient place. They
said throuwgh the interpreter that they
would do so, Their people came up
and went and kissed the sleeves of the
hihits of the missionaries, Fathers Junn
Lanos and lhomsio de San Buena-
ventuta, and asked permission to give
them un offering of what they had, in
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thanksgiving to God for having opened
to them the way of truth. They then
lnced on the gronnd, some o plece of
ard, some n piece of wllow, and others
the skins of anfmals, such as they gse
for clothing, beds, nnd covering.

In said place and niver of San Isidro,
in said province, on the 16th day of
Muay, 1675, we ¢rected o portable altar
with fittings for the purpose of cele
brating mass, and at the sound of a little
Bell all the people canié to be present at
it and to hear mass chanted h Father
Juan Larics.  All the peaple 1tlﬂ1rJ:=-r.'E
pnd  when it was over they begged
Father Laros to baptize them. He
made them understapd by the inter-
preter that he could not do this until
they had learned the pmyers, and he
consoléd them by baptizing fifty-five
children at the breast, the Spanmrds
heing sponsars for them. Religious
instruction was given them, and acount,
wis made of these with the four chiefs
and they numbered four handred and
twenty-five warnors end seven hundred
and forty-seven women and children of
all ages, making a total of one thonpsand
one hundred and seventy-two.

At said place of San Isidro, on said
day, month, and year, I, the Heutenant
of the alcalde maior, installed in prors-
wession of his ministry, oz comiserno
misiogero, Father Juan Laros: in ae-
cordance with the roval provision.

(i said day, morth, and vear, und at
st place, before mé, snid Tieutenant of
the alcalde maior, a an Indian
of the Guiciuesale nation, und brought
inte, my prisence a Spanish boy, who
appeared to be about twelye vears old.
He had » hoe on his face, marking him
trom his forehead to his nose, and two
lines on his cheeks, one on eacly, and
rows of them on his left sarm and one
on the nght. Having examined said
Indian through the interpreter, . La-
raro Augusting, and the Imlian, Pascoal,
also an fnterpreter, he said, heing asked
where he had gotten the Spanish boy,

75
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that his, the said Indian's, mother had
raised the boy: that many years before
the Cabesas had brooght him with
others from Yodee, tear Parral, and
had given him to his mother, and that
he loved him as his own brother, and
he had brought bim to the Spaniards as
a proof of frcndship and in order that
he might be sent to his own parents.
The hov was not exnmined at this time
as to bow many piore Spamiarls the In-
dians had becanse he could not speak
the Spanish language. Only sand In-
dian was asked i there were more Span-
i=sh children among the Indians. He
sail that said Cabesas Indians, when
they had brought this one, had another
hu; ard a gir], and they killed the boy
withe their arrows, having placed said
boy standing up, and he saw that he
clasped o cross in his hands, auod that he
recited prayers and was praying until
e died; and that the Spanish girl they
kept with them to serve them, and that
in a raid the said Cabesas made to rob
and kill, one of their own number was
killed, and they took the girl and shot
her with arrows until she was dead,
piud they left her lving i that place,
and that two vears afterward he passerd
that place and found her just as she
had been left; her body had pot bhecome
corrupted nor had the antmals eaten it
and, seeing that, he had taken her up
amdd carried ber to a cave, where she
now wius, and thig she had very long
huir, and he knew no more than this,
which was the truth.

May 18, 1655 5.—In saul Fmﬂu“ I,
siid alealde masor, having leit said place
culled San Isidro and traveled about 5
leagues, more or less, towsrd the north,
anid having reached n place and a small
strenm which was said to be called Da-
cate, Tonnd it -:lh-ﬂ.'l:lﬂ[:lﬂ-E{l and uninhab-
iteel, We took possession of it in the
same of the king, and we gave it the
name of San Bermardino, and in sign
thereof we erected a high wooden eross ;
andl this day came hr:f-:re me the chief

TrE Nartonar Geocraruic Macazing

of the Geniocane tribe of Indians, who
said that he was awaniting the mission-
aries, with his people in another place
further ou, s that they might receive
religious instroction, and the reason
they had not come was because of the
numberof therr enemies, who would not
allow them to pass and seek succor, and,

nhove all, thev killed one another : mul
upon this the missionaties determined
to grant their petition and give them
religious instruction and spiritual nssist-
arse.

Afay 20, rdzs.—Having loft the place
called San Hernnrding o company of
said fathers; comisasrio misionero ood
capelflan gobernador, and Indians, and
baving l.fim:b::l about 8 leagues toward
the north and in sajd distnet, said In-
dians that had come out to I't_-nzt:ive s
reached their ﬁlln%:: or assistencin, 1t
wiis on a stresin, between two ridees,
where there were many arbors of grapes
growing like wild grapes, and the green

pes were very large, like those of
Castile, and thére were o grest many of
them, like a vinevard. We ook posses-
ston of it in the name of the king, and
in sign thereof erected a high wooden
cross.  Religious imstruction was given
to the Indians by Father Thonisio San
Buenaventura,

May 24, rfiys.—In sl provioee and
safd place, already mentiomed. which
we gave the nume of San Jorje, I, said
Hettenant of the alcalde maior, bear
wittness that said fathers comisioneros
ordered an altar to be erected, and on it
the father Dionisio de San Buenaventura
offered the holy sacnifice of the muss,
amd] said Genfocanes Indians assisted at
it. with those of the other tribes, and
after mass they received religions in-
striction from Father Juan Larios ; and
having counted them there were sixtv-
five warriors and one hundred and thir-
teett women and children, making o
total of one hundred and seventv--eiglt
persons of sald Getdocane tribe, all of
whom desited to become Chrostians,
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and askerd the fother Comisionero to let
them become Christinns, and he consoled
thets by telling them when they had
learned how to pray he would baptize
theém. On this day the said comisario
misionero took possession of the exer-
cise of his office.

May 23, td75.—1In snid place of San
Jorte, I, said lieutenant of the aleilde
mator, having recognized how great
was the number of Indians desiring to
beeome Christians and to be placed
under religious instruction, amil in vil-
lnges and settlementyd, as ench day there
came to me chiefs from the wvarions
inbes, and as they are sll far from the
town of Guadalope and encmies to each
other, yvet all wish to be instrueted in
the Christian doctrine ot the same time,
and as they gather together nccording
to their harbarons feuds, and fight and
kill ench other, (The country is ap-
parently divided mto three parts or
tracts. The country whiclh reaches
from Guadalupe to the worth, on the
left hand, is under the control of Don
Estaban, chief of the Guisquesale, aml
that in the center is peopled hy the fol-
lowers of Juan de ln Cruz, captain of
the Hobale nation, and that on the right
hand, occupied by the Catujanes, Tili-
jaes, Apes, Pachagues, with their fol-
lowers among the Indians) snd all wish
to receive religions instraction from the
missionaries and Spaniawds, snd they
are in the midst of enemies, and we
were unahble to carry out their wishes,
I determined to return to the town of
Guadalupe pnd make a report to the
alealde momior.

May 25, réye.—In said provinee 1,
the henmtenamt of the plcalde mmor,
having left the place called San Jorge
In said company of the comsario mis-
wiero. and the chaplan and traveled
about 14 leagues toward the narth,
reached a4 small ereek with many groves
of trees, We found it deserted and un-
inhabited. It was between high-peaked
ridges, We topk possession of it n
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the name of the king and erected o
high wooden ¢ross 1n sign of possession,
We gave it the name of Sun Pablo Er-
mitano, Relyriousmstruction was given
to the Indians by Father Dionisio San
Buenavesitiora, and he asked the Indisns
of the four chiefs, already mentioned in
tht-rq:l-l::rt, at San Isidro and followers of
Don Estaban if they would remmain quict
in their territory and not fight and kill
each other, and would congregate them-
selves together under their primcpal
chief, and these chiefs said that they
would reowaaun quiet, waiting until a
missionary should be sent to them to
instruct them, and i the mbantime
they would assemble in pueblos:

MHay 29, rézs.—In saud provioee 1.
sajd lientenant of the alealde malor,
hoving left the ploce colled San Pablo
Ermitans on odr return to the towin of
Cuadalupe 1n company of zaid mission-
ary fathers, the Spamards and Twdians
reached another point of the Rio San
Buennventura del Norte, where we
found a part of the Indians of the Bo-
boles tribe with their women' and chil-
dren, who were there killing buffilo
for their subsistence. [t was some Hime
sinee they had left their pueblp.  They
were asked 1if they wounld join with their
chief and others of their tribe and re-
ceive Teligious instroction from the mis-
sionaries, and thev agreed to this.

June r, r675.~In said province I,
said lentenant of =aid alealde maor.
having left said Rio de San Buenaven-
tura amd traveled about 20 leagues to-
ward the west, resched a river which
wias 581 to be @mlled the Nueces, where
we found the chilels of the Bocorn and
Pinanaca at some springs of water with
many walnuts and groves of different
kinds of trees. We took possession of
it in the nome of the king, and in sign
thercof erected a high wooden cross.
Religious instruction was given to the
Indians by Father Juan Larios, aud an
nltar was erected under a cover of
branches and Father Dionisio San Buoe-
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naventura said mass, pnd at the sound
of n bell the people congregated to re-
cite the prayers. A connt was made of
the followers of the Bocorn chief there,
and they numbered 150 persons—62
warriors and 88 women and children—
and in this place I gave him#* ion
in all that related to his ecclesinstical
administration,

Sune ro, 675 —In said provinee I,
the lieutenant of the alealde maior,
having left the river and place of Senor
San Diego, in said company of the
comisario mistonero and the chaplaih,
Spaniards and Indians, snd traveled
ahont bwenty-two leagues; passing
throngli the walley of the Ko San
Antonio de Sabinns, we entéred throngh
an opening of one of the large sierras,
called Obayas, and reached a eoresk,
which we found deserted, uncnltivated,
and uninhabited. We took possession
of it in the nume of the king, for this
congiest, and gave it the name of San
Anbrosio, and 1 sign of possession we
erected o high wooden cross, where the
comisario misionerosaid mass, at which
the Contore chief, Don Bernnbe, with
his people was present, and after mass
religious instruction was given to the Tn-
dians by the comizario misionera. We
counted this nation nnd they numbered
78 swarriors and 130 Indian women and
children.

June r2, rézs.—In sawd province I,
the said leatenant of the alealde malor,

* The comisnTo misionena,
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having left the place called Ban An-
brosio, nnd traveled about 14 leaguesas
it appeared, amnd toward the city of
(iuadalupe, and o site 1t, 't the [oot
of a high sierra, nnd toward the west of
it, in company of suid missionary lathers
aid Spaniards, we reached o witer hole,
deserted and uninhabited. We tock

ion of it in the name of the king,
and in sign of possession ereoted a high
wooden cross and naumed the place San
Bartolémeé, At this place came into my
presence Don Salbador, chiel of the
Bobosarigumi, with some of his people,
who said he had sent for the remainder
of his people, who had scattered for
wantof food. They were given religions
instroction by the comisario misionero,
Father Juan Larios, and afterwand
they were counted, and they numbered
44 warriors and 75 women and children
with the Tetecores; and they were di-
rected to anite with the others, nnder
Don Bernobe and Don Estaban, To
all of which we beur-faith and sign with
sald fathers and onr assisting witnesses,
who were Anbrosio de Berlangn and
Diego Luis Sancher, Fernundo del
Bosque, Fr: Junn Loarnos, Fr. Dionisio
de San Buenaventura., Diego Luis Sun-
chee, Anbrosio Berlanga.

On Jume 12 the expedition returned
to the town of Nuestra Senora de Guada-
lupe, und the roval standard-bearer, Fer-
nandao del Bosque, reported to the alcalde
maior and conguistador, Don Antonio
Balearcel Rivadanetra Sotomavor,

THE HARDY CATALPA

w NP oof the most important and
mteresting efforts of the Bureay
of Forestry is to encourage land-

owiters to start plantations of commer-
cially voluable trees. A large plantation
of ‘useful trees, snch as the Hardy Ca-
talpa, o few years after planting, will
yiell each yvear in posts and stakes about

s large and reguolar a return on the
original investment as an ornnge Of
fruit plantation. There are a3 number
of Hardy Catalpa plantations in Kansas,
Iowa, and Nebrnska which for several
venrs have been paving their owners
very good profits.  The tree grows rap-
idly, and is exceedingly durable. The
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Paosts from the Planting of 1800, Yaggy Plantation

fureau of Forestry has muade a special
stndy of the Hardy Catalpa, and re-
cently published an interesting Jittle
hook describing the tree, by Mr Wil-
mam L. Hall, The following pars-
gpraphs are an abstract of the report - #
Forest planting an the [It:lJJ'jI:-.H Wizt
of the Mississippl River began with the
enrliest gettlers.  To plunt trees for pro-
tection from sun and wind seemed one
of the first and most important things
to be done, and with the building of a
house and the breaking up af n garden
pitch it formed a part of the settler's
fnrst summer’swork.  Each year there-
after, as time and means permitied, the
plantation was increased, Scarcely a
decade passxl before extensive groves
for the general purposes of shelter and
ornament appeared on almost even
farm. The suceess of these proved that
*The Hardy Catulpa By Willism 1. Hall,
Superintendent of Tree Planting. With ac
fail-page plates.  Nureay of Forestry, U, 5,
Frepartment of Agricalinre, Hulletin No, 35

the want of the natural forest could in
part be supplied by planted tiinber,

The growing of forest trees for other
tarm needs, =uch as fuel, posts,  and
poles, was also practiced by many set-
tlers, for the prices of these materials
were éxtremely ngh in the districts far
from the natgral forest. The iden of
growing posts and poles to sell, how-
ever, did not meet with approval for a
mumber of vears. It was too long an
imvestment to be attractive in n conntry
just seftled, About twentv-five vears
ago a few men, impressed with the pre
vailing high prices of such materials
and beélieving it possible to produoce them
in plantations within Bfteen or twenty
verm, hegan to plant timber as an in-
vestment.,  Their example enconraged
others to plant for the same purpose,
and as o result of the work there are
now m the Middle West quite a lnrge
number of commercial plantations,
sotie of which the marketing of products
has already hegyun,
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Freem. Wons L. flafl, U S Depuromenl of Agiicialiicns
Trees which were not Cut Back when Young., Plunting of 1891

Lians stile lranclies atl] creoked [onm the resalt
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(M the trees nsed for commercial
planting nome liave Deen planted more
extensively in the regpion of southern
Iowanaml Nebraska and eastern Kansas
than the Handy Catalpa.  [o its native
habital along the Jower Wabash and
Ohio Rivers this tree pearly a century
ago gaingd a reputation for rapid growth

Friom Wm

Wod of the Hardy Catalpo

vk i w tree which grew near Sew Wadrid
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gtid durability. A few vears” trial oh
the piains siufficed to prove its good
quulitios for that regron, It was easily
propagated, grew rapidly an prairie soil,
hadd wood form, was dmoueht resistant,
hud few msect or Tungows eiretnles, and
above all was n losting timber, adapied
tomany uses.  Such good gualities soon

5. e purtmrnt of Agricultu

fter Lying Ninety Yeurs in Wates

Wiy, anid was {elled by the earthinake of 1823

it wis tnkon aut of the wiiter o st rimie Lres il wioirlkeest {1ita AR EE N = T:._-l__l:.._
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brought it into getneral recognition. In
the regions named it took the lead as a
commercial tree, espectally forsuch pur-
poses a8 fenece posts, telegraph and tele-
phone poles, and railroad ties.

Its value for most of these purposes
has been quite fully demonstrated. As
a post timber it has given excellent sat-
istaction. It ranks'with Black Locust
and Osage Orange in durahility, while
it surpasses them in rate of growth,
form, pepetrability, and freedom from
checking. Altogether, as a post timber
siitable for growing in a large section
of the Middle West it has no equal,
For telegraph and telephone poles its
ounly deficiency séems tio be a tendency
toward crockedness, but possibly this
can be overcome by special treatment,
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As a railroad-tie timber the Hardy
Catnlpa bas not hoad sufficient trial to
demonstrate what its rank should be,
Experiments have left no doobt as 1o
its resistance to decav,  The only gues-
tion Hes in its resistance to wear. 5o
far astried, it does not stand the wearand
tenr of a ratlroad tack so well as White
Onk, especially under heavy traffic. In
the Middle West, however, the trallic on
many railroads s comparatively light,
while the decay of hmber 1s particalarly
mpid. UUnder these pecnliar conditions
Catalpa will probably outlast Oak s o
tie timber. The majn commercial plan-
tations of Catalpa dre in lowa, Kansas,
and Nebraska., Kansas especially has
a pumber of large and highly successful
plantations,

EXPLORATIONS IN TIBET

N interesting moconnt 15 giyen in
o Iate number of the N )
Frifune of some recent explo-
rations in the heart of Tibet by a Rus-
sian subject, (. 7. Zoubikov, who suc-
cevded 1 residing guietly at Lhoassa for
some months.  Zoubikov's sncoess de-
serves especial ¢redit in view of the
recent unsuccessful attempts to enter
Lhassa by Sven Hedin and Colonel
Korloff,

M. Zoubikov i% o Bouriat and a gradn-
ate of the Orienta]l Faculty of the Um-
verdity of 5t Petershurg. As a born
Buddhist and familiar from childhood
with Tibetan, he found no diffculty in
passing for a flama.  He brought back
o great number of photographs and
gther llnstrations of the Nfe of the
country, and his book, which will soon
be published, will contnin much infor-
mation hitherto unobtainable,

M. Zoubikov made an extended re-
port of his jourmey at a meeting of the
Geographical Society a few davs ago.
He was immediately awarded the

Prehevalsky prizeé, which is conferred
in honor of the first Russian Tibet ex-
plorer.

The frontiers of Tibet, which were
closed to European travelers after the
French explorers Huce and Gabet were
expelled from Lhassa, in t846, have not
been absolutely shut against & certain
portion of REussian subjects, nmmely,
the Buddhistic Bouriats of the Baikal
region. The Bouriats are talented
people; and the same value sttaches to
M. Zoubikov's observations as would
be the case were he a European. His
stay lasted over a year.

[n the summer of rgoo M. Zoubikoy
entered Tibet from the north as & mem-
berof u caravan of seventy pilgruns, in-
cluding many llamas., He app
central Tibet by the Boumeza Mountain,
where Przhevalsky was turned back in
1570, The road led through a trecless
country with snow-top mountains
extending east and west in parallel
chains, The people in this region were
few and nomadic. An spoeuliural
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community was found within only
sixty or seventy miles of 1 hassa.

CLIMATE ANXNT POTULATION

The climate was found to be harsh und
drv. Snow [alls oceasionally from De-
cember to March:; rain from May to
Aungust, April, September, October,
utd November are drv. The meditm
anntal temperature was found to be 32,
67, and 50 degrees Fahrenhett for morn-
ing, noon, and night tespectively. The
data for December was 17, 34, and 27
degrees, and for July 6o, 77, and 65
degrees. _

he population, which has at times
been estimated ot 33,000,000, is proba-
bly abont one-tenth of this number. Tt
is decreasing through disesse, particn-
larly smallpox, and on acconnt of the
1 number of celibate priests,

he sons of Chinese soldiers and mer-
chants temporartly resident in Tibel are
counted Chinese, the danghters Tibet-
ans, Other forefpn residents are Indians
from Cashmere and Mopgohans and
Tibetans from Nepul, the Iatter being
skilled artisans, architects, sculptors,
and jewelers, The Cashmere Mahom-
etans are traders.  Thev usunlly convert
their Tibetan wives. _

Almast all the land in central Tibet
belongs to the Dalai Llama  Only
ligh officials in Lhassa have hereditary
homes, The Tibetan honses are of brick
and stone, wnd have chimneys only in
the kitchen, The other rooms have
holes to let the smoke escape, and are
-:lif.-;-r;esﬂg.f' ::Iuld. Dried dung is the

nel nel,

Imf‘I'TuurTummun folks wenr white, the
wealthy red, officials vellow, and soldiers
Wue clothing of homespun,  Jewels are
worm in great abundance by the women,
Barley meal, soup, the raw flesh of the
vak and of sheep, butter, sourmilk, and
vegetabiles are main items of the diet.
Whenat spirits sell for a cent a bottle.
Men smoke tobacco and the priests take
snuff.
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PEGPLE RELIGIOUS AND INMUORAL

The people of central Tibel are pas-
sionately attached to their religions ob-
dervances, which are purely formal.
Pravers are regarded as of magic po-
teney and fgure in all ordinary and

extraordinary affairs of life.  Medice
is in small popular favor. Morals are

orimitive, and marrfage ties are loose.
Both polyvgamy and polyandry are com-
TTOTL,

Agrrionlture und eattle-raising are the
principal emplovinents. \Wheat, barley,
poas and beans, cattle, sheep, yaks,
horses, asses, and mules are the man
produocts.  Yaks and asses are used as
Ew:‘.t animals, Labor is cheap, men

cing paid two or three cents o day,
while women usually serve for their
food and clothing. Even a llama re-
ceives only ten cents for & whole day’'s
pravers, Sheepskins, cattle, vak tails,
statues, books, ond vellow llamn caps
are exported. The vak tails serve as
horse taile in the outfit of Turkish
pachas. English and Indisn cottons
and woolens and cop and enamel
utensils are introduced from Indic and
ten, silks, cottons, horses, and asses
from China,

EXHAUSTING METHOD OF WORSHIF

Lhassa was built in the seventh cen-
tury, It has a pictoresque locatipn on
the southern slope of a& wountain, with
luxurious gardens on the west and
south. The Uitchu River passes to the
sotth of the city, Dikes and capols
have heen constrocted as protections
agulingt overflows. A fine, broad sireet
around the city serves for religious
processions and  penitential  exercises.
Penitents go the length of this street,
fnlling td the ground every five or six
feet, so that in a day they prostrate
themselves about 3,000 times, The city
s small, having at most only 10,000
regular inhalitants, [t is, however, an
important trade center. The native
traders are all women.
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The Temple of Hoddha, in the center
af the ¢ity, is ahotit 140 feet square, It
1% three stories tigh amd has three gilded
Chinese roofs. It =sholters a gigantic
bronze stotue of Buddha, which has a
hammered gold and jeweled headdress.
A sacrificial fire, fed with melted batter,
barns before the statue.  Other statues
and relics are kept in other chambers of
the same temple, among which s the
statue of the Goddess of Women, to
which are offered spints and wheat.
The wheat i< at once éaten by mice. In
the same temple are also romms for the
Dalai Llama and his council.

The residence of the Dalmy Liomn =
about a mile away from Lhassa, on Mt
Boddala., It was budlt in the seventh
century. Near by is the old castie
Hodson-Bodala, which 15 1, 400 teet long
and nine stones high, THere are the
treasury, the mint, the schools of theol-
ogy and medicine, quarters for 1,200
oficials and soo monks, and a proson.
As many as 1,000 priests take part in
religious processions to this mountain,

M. Zoubikov also minotely describes
vanons monasteries and- temples, m-
cluding three near Lhaxsa, where 15,000
monks are mainly engaged 10 jenrmed
pursnits, At one of these—Brabun—
nearly 6,000 boys, young men, and even
grav-bearded patrigrehs are studving
theology, the total number of resident
monks beitg 5,000,

SELECTION OF THE LLAMA

Tihetan Buddhism, broageht Bom [i-
din in the seventh century, strugpicd
against the native Shamanism unti] the
minth century, when a ¢ompromse was
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segresd upon. Actording to the cnrrent
teaching, there are many spirits which
are continually reincarnated o men.
The Dalay Llnog s the iving Buddha,
Another defender of the fmt]] is the
spirit Choidshen, whaose power is mani-
fested through pions ascetics who spend
their hives in contemplation,

Since the hfteenth century all power,
civil and spiritunl, has been nominally
i the hanils of the Dalai Llama, but
China maintains a Manchu resident and
an o It arder to avold strife in
selecting a Dulai Llamn, the electoral
couneil places three stripsof paper with
the names of three bovs i an wris, and
the Manchu resident removes one with
n small staff. The new Daiai Lloma's
education is intrusted to a college of
lenrned wen,  Until his twentv-second
vear the government is in the hands of
a regent appointed by the Emperor of
China. The present Dalai Llama s
twentvseven vearsold. Heis the fifth
sinece 1Soh, one of the regents having
continned o authority for an unusually
long time, owing 1o three children se-
lected to be Llamns having died before
attaining majonty.

The Dalai Llamas® Connecil, in whose
hands i the actual power, embraces fonr
sorclled ** Galons,” appointed by the
Emperor of China. The administra-
tion i< in the hands of a closed arstoc-
racy, and bribery and corruplion are
nearly universal.  Among the commaon
Tu:tm.lur:q are drowmng. tortime, ﬂnﬁ_
ging, hasishment, and fines, The Ti
¢tan army of four thousand men 1s poarty
disciplined, and is nrmed with bows dnd

olil fashioned gums. Robbery flonrishes.

GARDENING IN NORTHERN ALASKA

By MippLETON SaniTH

gurdening in Alaskn, north of

PRHH:’LHI‘..‘:’ the first experimental
the Arctic cirele, was done hy

the Internutional Polar Expedition to
Point Barrow, Alnska 1 881—1 881, whith
was orpanized for the purpose of coop-
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eratipg in the work of circumpolar ob-
servation proposed by the International
Polar Conference. The muin object of
the expedition was the prosecution of
obsgrvations in terrestrial magnetism
and meteorology. Experimental gar-
dening was an elective investigation.

The arctic might at Point Barrow,
which 5 of 70 days' duration, ends
at noon on Jamsry 23, when the upper
edge of the sun's disk appears above
the southern horizon. The pext day
the entire disk i= wisible. Each sue-
ceeding day the sun rses o little earlier
and @ little more to the east of south,
and sets a little later and o little more
to the west of seuth, pnd foally, when
the day and night ure of equal length,
it rises directly in the east and setsn
the west. The day continnes still to
lengthen and the night to shorten until
the middle of May, when the midnight
s ars nbove the northern horizon
and the long arctic dav beging ; the
st then remnins above the honzon both
day and might for 7o days, or until
July 24, when it dips its lower disk at
midmght below the northern horizon,
and night and day agnin begin, But at
no time are the sun's rays ot Poiot
Barrow wvertical. ‘The maximum alti-
tude s 427 3, which occurs at noon on
June 22,

The snow does not bégin to mel until
after the sun remains continnously nhove
the horizon, and does not disappear
before fuly, but the land ¢lose to the coast
18 practically free fromrsnow by the Gfth
of June. The snowfall 15 very Light,
the depth on the land along the coast at
o time exceeding 15 or 18 inches: The
total annual precipitation—mminfall or
melted snow—i< only eight inches

A level treeless orea (tundm) occu
pies the entire Pomnt Harrow reglon.
The subsoil, principally sand ond gravel,
perpetually frozen, s covered on the
tundrn generlly by a light, cluvey 20il,
and at spots near the coast by a dark,
loam-like soil, which thaws to o depth
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of from 3 to g inches. Upon the lntter
soil, within 200 vands of the ocean water
line, the gardening deseribed in this
article was done. ‘The soil hns been
cariched someéwhat by refise from
Eskimo iglns, or permanent dwellings,
which many years previous existed
there. The garden was dug to the depth
of about 4 inches and mked. No other
prepamtion of the soil was made, and
no forther attention was given to the
garden from the time of seeding to
harvest day.

(O June 13 the seed of lettuce, radish,
and mustard were sowt, By this date
cuterpillars, worms, fies, and beetles
appeared ; ranpunculus flowers were in
bloom. June 21, one day before the
sun reaclied its highest altitude and
eight diys nfter the date of seeding, the
lettuce and radish germinated, but the
mustard feiled of germination., By this
dite additional species of flowers, in-
cluding the daisy-and the willow, were
in bloom, and the pools of fresh water,
which hiad formed on the tundm from
rain and melted snow, were fairly alive
with insect hife, upon wlich the red
phalarope was feasting.

The following table shows the tem-
}:emlur&. precipitation, and weather

rom date of seeding to gennination :

N | Pemperatare. Preciph| State of
Max. | Min | Mean, tation. | ‘weather,
" | *g | * P [ Seohes |
June 13 | 361 308 54250 oo | FL_!EI:IH.
2 | 3At.ol 520 s oar 'CQloudy.
1% | 350 | 30 3398 | o012 | Foggy.
16 | 352 9.0 | 3241 | o | Foggy.
17 | 400 Mol 330 o0 | Pogpy.
tH | 482 g ! R oo | Clear.
1y | AL 3t | 3Red | oor | Clowdy.
2 | 3 g 330 35.57 | oo | Clowdy.
31 | 5.3 | 330 3053 w03

i Cloudy,

The minimum temperature was bes
low freezing seven davs outof the nine
reqquired for germimation. The maxi-
mum was above 40° on only twa days.
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The mean daily temperature, from
houriy readings, ranged from 32,401
to 38°.94, the gepernl avernge mean
for the entire time being 3508, The
total precipitation was o.31 inches
The state of the weather was cloudy or
fogey, excepting one day, when it was
clear. Flurries of snow were not -
frequent.

On July 1o, twenty-seven davs after
sceding amnd mneteen days after germi-
nution, harvesting began, The lettuce
léaves were from 1 to 2 inches in width
and from 3 to 4 inches in lemgth.  The
radishes, spherical in form, were from
L oto 1 inch m dismeter; The condi-
tion of these vegetables at the time of
harvest was ]E:rfu':l. The quality could
not be excelled by any grown anywhere
it lower latitudes, Antarctica, by infer-
ence, exoepted.

Talle Shwvimg Tewmperafure, Precipilaliion,
dad [eather: from Ixite of Geeminalion fo

Marveil,
Tem tu
Manth, E!ﬂ.‘ = -!I;F"‘."&FI' E;Hfm
i hlu:|.'_| Min. 1[1:.1.:1: HLION. \weather,
; | i | |8
=M. | W [t | fecher
June 32 | 34.3 I 6.8 | 3041 oor | Clowdy.
33| -332 | 3o (FnBR ..o .| Par
3| 373 300 | 3050 o aassa | Clear
25 ,'H.i 340 | 430 ooo | Pair
26| kB | 320 AN foeeesass| Clowdy,
27| 3.7 | 200 | 3337 | oy | Clody.
2B 3451 255 [ 32 . 0. | Clotly,
2G| 375 | 298 (38007 om0 | Cloudy,
30 406 |'13.0 [ 1584 | ooo | Fogyw,
July r‘ 434 | 332 [39.00] ooz | Cloudy.
2 4-5.;' 140 (4218 | aos | Fair
300388 | b6 3537 o | Clondy.
40 L | 3pa | 372! oo | Cloudy,
S AT 4 | A32 4% oo | Pan
6 467 | 308 | 4397 ooo | Pair.
0 bob | 42,2 £3.3%8 ) oo | Clear.
B ago | 32 | ga38]| woo | Clisr.
9 d%4 | 298 | 3598 oug | Fopey.
o =8| 37.% (48 51| oo | Clear

During the nineteen davs requiyed for
the crops to mature the minimoum tem-
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perature was 32° or below for nine days
The tinximiim tempernture was so° or
ubove for three days only. The mean
daily temperature; from hourly observa-
tinns, ranged from 32%.92 to 53°. 35, the
genera] svernpge menn for the entire thne
bemg 38% 16, The total precipitation
was 0,13 mches. There were 4 clear,
5 fair;, and 10 clondy or fopgy days.

A sty of the conditions nnder which
the plants germinated and matured 15
not only cordonsly interssting, hut sug-
gests that there was some stimniating
force—pethaps the large antount of at-
mospherical electricity—which caused
them to arrive at miaturity o a2 mtch
shorter period than those grown in tem-
perate  zones. Whatever the agency,
iasmiich as the summer seasoo is S0
very boef, it is absalutely necessary that
plant life in the north shounld arrive at
maturity very quickly in order to per-
petuate the species,

The vast tundras of northern Alnska
are nature's gardens—ithe most exten-
sive, the least cultivated, the most pro-
ductive of any on the American conti-
nent. Every summer continuons beds
of Howers on these level treeless areas
extend north from the Arctic Cirele to
the shores of the ocean. True, the
flowering plants are lowly in stature,
but they are not pitifal or frost pinched
as might be supposed.  True, they keep
close to the froren ground, as ifin love
with mother earth, but they dEsplay
masses of color—vyellow, purple, amd
blue—so bright as to make them visible
at great distances : and in the fall of the
year their ripe foliage and the golden
sumns hine calse the tindrasto fairly glow
in rich colors—red, purple, and vellow—
still further intensified by the varied
colors of the nipening bernes growing
almost evervwhere, all blending har-
moniously with the nentral tints of the
ground lichens and mosses, on which
they seem to be painted,



EXCAVATIONS AT ABYDOS

HE following letter from Prof.
Flinders Petrie to the Lowdon
Times ontlines his work at

Abydos during the present vear ;

To the Editor of the Fres

Sir : Thecontinuntion of the work of
the Egypt Exploration Fund at Abydos
thiz vear has given o wider view of the
enrly civilization, of which the general
lines had been. fixed by the previons
work onl the Royal Tombs and the town.
The clearance of the old temple site
over several acres has hronght to light,
inn depth of about 2o feet, no less than
ten successive temples ranging in ege
from about 3,000 to 300 B, C.  For ':Et
first time we can see on one spot the
changes from age to age through the
whole of Egvptian history. ‘Toseparate
these haldings was an affair of anatomy
rather than spade work ; the walls of
mud brick were g0 commingled with
the soil that incessant section-cutting
with a sharp kuife was the only way to
discriminate the brickwork. Often anly
u single course of bricks or a thin bed
of foundation sand was all that told of
the great buildings which had existed
here for centuries, (hwer 5,000 mens-
urements were taken for the plans and
levels. The main result as regands the
religion isthat Osiris was not the original
god of Abydos ; the jackal god, Upuant,
and then the god of the West, Khenta-
menti, were honored here down to the
XiTth dynasty. The most striking
change is seen about the 1Vth dynasty,
when the temple was abolished, and
only o great bearth of burnt offering is
found, full of votive clay substitutes for
sacrifices.  This exoctly aprees with
the account of Herodotus that Cheops
had closed the temples and forbidden
sacrifices. Thismaterializing of history
i made the more real by finding an
Ivory statuette of Cheops of the finest
work, which shows for the first time
the Face and character of the great

butlder and organizer who made Egvp-
tian govermment and civilization what
it wus for thousands of veéars after.
Thms carving 18 now in the Chairo
Mupsenm,

The discoveries of the civilisation of
the Ist dynasty, the beginning of the
kingdom, expand what we alrendy had
from my work in the Roval Tombs.  10Of
Menes, the founder, we have part of o
large globular vase of green glore with
his name iulaid in purple ; thus poly-
chrome glazing is taken back thousands
of vears before it was previonsiy known
to exist. The free use of great tiles of
glaze forwall covenngs shows how nsunl
the art was then. In the highest art of
delicate ivory carving there are several
pieces of this age: especially the figure
of an aged king, for its subtlety sud
character, stands in the first mank of
such work, comparable to the finest
carvings of Greece or [talv., We must
now reckon the earliest monmrchy us
the equal of any later age i such
technical and fine art,

Pottery of forms aml muterial quite
unkuown in Egypt also belongs to this
remote age @ amd it 5 to be identi-
cal with that in Crete of the late neo-
lithicnge. This fresh connection ilhis-
trates the trade and the chronology of
that period. A head of o camel mod-
eled n pottery takes back its relation to
Lgypl some 4,000 vears; hitherto no
timce of 1t had appeared belote Greek
times, Aq ivory carving of o bear ex-
tenids nlso the fanna of early Egvpt.

The great fort long koown as the
Shunet ex Zelbib i# now connected with
the remains of another fort, which wax
discovered between that and the Coptic
Deir, which is in a third fort. These
buildings prove now to have been the
fortified residences of the kings of the
1d dyunasty, whose sealings we have
fovind in the dwelling- rooins:

Of a later age may be noled some
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. large decrees of the Vth and Vith
dynnsties, the oldest exomple of jron
vet known, which & of the VIth dy-
nasty, il io the XVIIth dynasiy o
great memorinl tablet of the grand-
mother of that Hoe, and the remaing of
a il temple of the type of Deir el
Hahri. Theseare but the salient points
of a winter' s work of much historical
interest.  The collection’ will be ex-
mitited as wsual at University College,
Gower street, from July 1 to 25,
Unhapply, the growing lawlessness
of Egvpt, which Lord Cromer noticed
v ench of his recent reports, has affected
our work, and “‘a lnrge number of of-
fenses, not very serions in themsslves,
but which cumulatively becomeserious,
have been committed, and bot too often
have been committed with impunity ™'
( Report, 1goz, E 40). A statue was
stolen from my house, and though the
footprint of the thiefl exactly apreed
with the very peculiar fool of one of
the men who were notoriously accused
it the village, and all the links were
named by witnesses, yvet no conviction
could be obtained ; £35 wre said to
have changed hands ashribes over this.
Next, my workmen from Quft were
sibject to a general conspired assault in
the market and each robbed of his
money at once; bt no redress whatever
could be obtained, The police officer
added to the injury by taking away one
mate whao had been heaten to see the
dootor, who did nothing but detaih him
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till he paiid 100, bribe to be leét go.  Last
vear the relations of a man who died of
fever were muleted of £6 by another
doctor, and on my complaining the of-
cial inguiry resulted in giving an oe-
eoutit wiich was ahsurdly false, to my
personnl knowledge.

It is impossible thar the present ma-
chinery can work to elicit the truth,
Wittniesses are examined by petty offi-
cers, who dictate the finul statement of
evidence at thelr ownwill, and the wit-
nesses are summoned throngh  their
sheikh, who 18 the first man to he
U"squared ' by the offenders, and
“who, they think, will osstredly,
sooner or later, endeavor to wreak his
vengeance on them ' ( Report, p. 36].
Such u system—dating long before the
British occopation—is the most perfect
far Facilitating bribery and the so
sion of truth, This is not the place-to
diseyiss the remedies. Hoppily, Lord
Cromer considers that *‘the points which
most require atteéntion are the police,
the department of justice, and sanita-
ton.”' I do wot touch on more per-
<onal threats to our party and being fired
at, as I only wish here to refer to the
fatlure of justice. ot matters have

gone o far that we must look forsafety

o our own resourees rather than to the
law, which has in each case proved to
s 1seless,
I remain vour obedient servant,
W. M., FLispzks PeTeie
University College, June 22, 1go;3,

GEOGRAPHIC NOTES

FOREIGN COMMERCE OF THE UNITED
STATES IN 1913

HE foreign commerce of the United
‘ States in the fecal venr just ended
18 lorger than in aoy preceding vear in
its histary., The total of imports and
exports, as shown by the Department
of Commerce and Labor throngh it

Burean of Statistics, s, for the vear
1905, &x,.4435.010.417, againkt $£2,310,-
g37.150 In the year 1goo, which was
considered the banner vesr prior to 1903,
Importsare larger than many preceding
vear and exportsare lnrper than in any
preceding yvear save in the exceptional
vear 1901, The imports for the first time
crossed the billion-dollar line, the total
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being €1,025.610,127, and the exports
for the second time croseed the 1,400
million line, being 81,419,001, 390, or
practically 1,420 millions. The single
vear in which the valne of exports ex-
ceeded those of jgoy 18 the fisen] vear

a1 when the total was S1,487,764, 08
'I“QIT'I:- imports exceeded those of 1863 by
nbout 1 51_1- million dollars and the ex-
ports exceeded those of 1903 by about
s72 million dollars, The i . thetre-
fore, have increased 14,4 per cent during
the decnde and exports have incrensed
67.5 per cent during the same period.

The growth in importation, which is
the most striking characteristic of the
yedar's commerce, 1s very largely in ma-
terials for nse inmanofacturing. Ounly
eleven months® figures are vet available
in such detatled form as to show the in-
crease by great gronps, but the hgures
of the eleven months ending with May
show that articles in a oride condition
for nse in mannfactonng increased 62
million dollars, or about 20 per cent,
as compared with the corresponding
months of last vear; articles partinlly
manufpctored for use in manufactunng
increa=sed 4 million dollars, or about 5
per cent; articles manufactured and
ready for consumption increased 18 mil-
lion dollars, or abont 13 per cent, and
articles of voluntary use, lnxunes, &c.,
intreased 14 million dollars, or about 12
per cent, while articles of food and live
antmals increased 15 million dollars, or
about § per cent,

WHITE POPULATION OF THE CHIEF
BRITISH COLONIES

TR W. P. REEVES, 1n:a recent
issne of the London Times, gives

n carefnl estimate of the lation of
the principal British colonies, which is
just now a matier of special nterest,
The bgures given with regard to it by
writers and speakers differ widely.
This is nit surprising, as most of the
statements are based upon official re-
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turms published from two to twelve
vears ago, In the case of Africa south

of Eamh-e.si, it is impossible to hope for

exactness, and Mr Reeves has therefore
givena hgure slightly below what seems
to him probably correet. The total—
11,075,000—will doubtless appear low
to many British colonists; but hot only
ahorigines, but Asiatics resident in the:
colonies, have been dedneted.

Ehife Popufation ta fuly, roog

Camada., ... ee  BE25 000
A o L e e i e e e s W
Somrth Africa, . Brs o0
Mew Temlan . .. vcvienseninainana 15 e

a o RS AN I b 1,078 O

For somne little time past the average
increase of whites inthe British eolonies
his been at the rate of about 20,000
per month.

The Building of Dalny.—Russia, in the

name of the Chinese hﬂEIEIT[ Radlway
Company, 12 making tremendous prog-
ress in building the great commercinl
city of Dalny, which hassuperseded Port
Arthur. The Russian enginesrs, with
an, 000 Chinese laborers to carry out
thetr plans, have already made 5o miles
of streets, of which 12 miles are macad-
amized: one good-sized dry dock has
been built and another dry dock large
enough for the lurgest stenmers 1s nearly
completed. !‘-h:]laair shops and foundries,
tramways and electric power plants have
been constructed.  An enormols pler s
pnear]ly Anished, which is to be 1,925
fest long and 330 feet wide, and has a
depth of water of from 18 to 28 feet and
which will contain seven railway tracks
and nine large warehouses, The present
_E;ﬁlulnﬁnu of the city is over 42,000,

e Burenn of Statistics of the Depart-
ment of Commerce and Labor hos pubs-
lished a comprehensive report on ** The
Buitlding of Daloy."' by the U. 3. com-
mercial agent at Daloy, M. M. Lang-
horoe [ Advance Sheets of Consular Re-
ports, July 28, 1go3, No. 1708,
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Colonies, 'Onpe subdeription on any given subject will bring notjces
from the United Srates, and-if desired nlso from the Eurcpean papers.

WRITE FOR TERMS

BACK VOLUMES

B 'THE

National Geographic Magazine

The NATIONAL GEOGRAPHIC MAGAZINE has on hand
a few copies of complete back voluimes which may be obtained
at the following prices:

Vol. 3, tBa oo 8su Vol g, 1898 . . - §275
Vol. 50 tBg3. v o -« 480 yar g 1900 .

S e Ly
Vol. 6, 1894-5 . .  420[ =
Vol. 7, 1896 -+ | 325 YOL 't2, fgbi'="". — . = "3g0
Viol. 8,18y o yood Vol13, igoz oo . 50

The NATIONAL GEOQGRAPHIC MAGAZINE will pay the
following prices for-copies of certain back numbers:

Vol. 1, 1889, Nov 2, 81007 No.o 4, $r.00

Vol. 2; 1890, No.- 2, $1.00 |

Yol 4, iBya, No. 1, Posa; Na, -2, fi.s0; No. 3,
$o.50; Now 4, 80502 NO. 5, 81.00; No. 6, $1.00

Yol 1o, 189, No. 6, $o.co; Index, So0.55

Vol 13,1902, N, 1, 'S0:30

Hubbard Memurial Building, Washington, D. &



SPECIAL NMAPS PUBLISHED BY THE NATIONAL
) GEOGRAPHIC SOCIETY

Map of the Philippines {5 feet 2 inches x 3 feet ).
Frepared undey the dirdction of the War Dejpariment

Map of South Altica (46233 inches).

Prepared wnder the direction of the Wer Dopartment,

Map of Northeastern China {36 x28 inthes).
Prepared Under 1he dipection o the War- Tepsrtment,

Map of the Chinese Empire, Japan, and the Russin-Manchurfan Rail-
way (11 x7% inches).

Map of Alaska (28 x 24 inches). | .
Prejmrsd]l ander the directinon of the T7. 8. Gedlogioal Surves.

A Seties of Twelve Maps on the Alaskan Boundary Dispule. -
Freqared sindler dlie direction of Hon Joby W. Foster, ex-Sersetary of Stale,

Chart of the World on Mercatoe's Projection (48 x 27 inches ).
Peepdred smdes the directlon ol the Hydmgraphic Office.

Map of Cuba (18x7% inches),

Pregmisid under the. direction of Robert. T. FHill

A Series of Twenty-five Full-page Charts, showmg storm tracks and
oethods of weather {orecasting.
Prepared sader ihie divection of Lir, Willin L. Moore, Chiel U. 5. Wensther Hareai,

By Masail for Twenty-five Conts Each.

NATIONAL GEOGRAPHIC SOCIETY,

CORCORAN BLILDING, WASHINGTON, D, C.

- ﬂ

Seasonable Goods
for Personal Comfort

=

E are showing hosts of things for personal and

houselicld uses especially designed to render

the present season comiortable and enjoyable. A full

line of necessary articles for personal comfort and use,

and a complete assortment of outing and sporting
goods for indoar and outdoor pleasure.

Woodward @ Lothrop .

New York Washington Paris

“PENES OF JUDD & DETWEILER, WASHINGTON, I, ©
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