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MINERAL RESOURCES

FROM THE OF
OF THE

Dec 23. During the
last five months of 19W. at the special re-

quest of Moody, Walde-m- ar

Llndgren, of the Geological Survey,
made an extended examination of the
gold belt of the Blue Mountains of Ore-

gon. His report, which Is soon to be Is-

sued, partakes of the character of pre-

liminary or work, but yet
goes Into much detail, and will be of In-

estimable value to mlneowners and pros-
pectors intending to Invest In this region.
Because of the importance of this report,
and the great assistance It will doubtless
be in upbuilding this promising gold dis-
trict, the following liberal extracts are
made:

The State of Oregon contains several
areas, widely scattered over

different regions. Practically its whole
coaBt Is fringed by a belt of auriferous
sands which sometimes are rich in fine
gold. A second gold field Is contained In
the older rocks of the southern part of
the state, chiefly in Jackson and Joseph-
ine Counties, and may be considered as
an extension of the gold belt of Northern
California. A third auriferous region is.
that of the Calapoola Mountains, extend-
ing northward toward the Santlam River
and centering In the Bohemia mines. Here
the gold and silver appear In veins con-
tained In neocene andesltrs and basalts.
A fourth area Is reported
from the Puebla Mountains, in the ex-
treme southeastern part of the state.

But the most important gold Held of
Oregon Is that of the Blue Mountains. It
1b situated In the northeastern part of the
stat and extends for a distance of about
190 miles westward from Snake River. Its
production is at least three-fourt- of the
total output of the state. .This region,
during the last few year?, has again

the prominent position among the
g areas of the United States

which it held about 40 years ago, when
gold was lirst discovered there.

It was not possible to visit all the mines
and prospects contained in the gold belt.
The most prominent were naturally select-
ed, but It should be emphasized that the
failure to mention any particular deposit
in this report Is by no means a reflection
on it or an indication that it lacks value.

In Eastern Oregon mining is usually
carried on under favorable
"Wood, timber and water are ordinarily in
good supply. The principal drawback is
the distance from railroad lines, of some
camps, and in the highest mining dis-
tricts the severe climate, as, for Instance,
at Cable Cove, on the Greenhorn Ridge,
and at No special comment
is required in regard to methods of mining.
In many cases lack of technical skill has
materially increased the difficulties. Men
of various professions have been sent out
to take charge of mines, instead of expe-
rienced mining engineers. At some pros-
pects, and even at some mines, manifestly
unsafe shafts and machinery were found.
Still, these matters have greatly improved
and many of the mines are now models
of their kind. The cost of mining may be
taken to vary from ?1 to $4 per ton in the
large mines having considerable bodies of
ore two to six feet wide. According to J.
Arthur, the E. and E. mined their vein
from a shaft 200 feet deep at a cost of
$1.85 per ton. The cost of mining at the
Columbia mine, hoisting from a shaft
500 feet deep, is supposed to be $3 per ton.

The simplest and most satisfactory ores
are those of mainly free-milli- character,
like the Red Boy, Bonanza and Belle, of
Baker veins. The cost of milling with
plate and concentration Is
rarely over $1 per ton. At the E. and
E. mine, according to Mr. Arthur, milling
costs $1 03 per ton, giving a total for
mining and milling of 52 00 per ton. At
the Bonanza the mining and milling are
believed to cost from $2 50 to $3 per ton.
At the Red Boy the total expenses Arc
said to be a little heavier, possibly reach-
ing $4 per ton. Sometimes It Is necessary
to subject the tailings to the cyanide pro-
cess, and this will Increase the totnl cost
by at least $1 per ton. "When the ore Is
roasted and subjected to direct eyanldlng.
as at the North Pole mine, the expense
naturally becomes higher. In the mines
which produce large amounts of concen-
trates or sulphide ores, which must be
shipped to smelting works, the cost of
treatment Is, of course, greatly Increased,
freight and smelting charges amounting to
at least Jo each, or h total of $10, besides
heavy wagon freight If the mine Is situ-
ated far from railroad. Anything con-
taining less than ?25 per ton Is usually
not considem as shipping ore. Frequent-
ly the total charges reach $30 per ton.
Last year an attempt was made to run
a small smelting plant at Sumpter. but
even with the most careful management
there are great drawbacks to such an
enterprise; the main ones are expensive
coke and the absence of large' quantities
of suitable copper and lead ores. Smelt-
ing of cupriferous pyrlte by the pyriteprocess was for some years
carried on at the camp of Mineral, on
Snake River.

Regarding the percentage of extraction,
exact data are difficult to obtain. It isnot probable that any mill at present
works closer than SO to S3 per cent andmany of them fall short ofthis figure.

of Gold and Silver In
Oregon.

As by far the largest proportion of theproduction of the precious metals comes
from the Blue Mountains, it mav be per-
tinent to give the figures relating to theproduction of the state as a whole. Dur-
ing the earlier years statistics were very
imperfect. Gold and silver were not sep-
arated, and. Indeed, for a number of years
the production of was in-
cluded in that of Oregon. The former didnot, however, amount to very much.

The product for the four years from
1SG2 to 1S63, inclusive, is not known, even
as an estimate. It would not be surpris-
ing if it reached $50,009,000 as the years
closely following the discovery marked
the high point of production. The prod-
uct in 18C5 is doubtfully estimated at

Production of gold and silver In Oregon
and from 1SCG to 1S75, inclu-
sive:

Gold and) Gold andTear silver. Year silver.
K66 $ $ 2.O00.O00
ISC7 3.000.0001S73 1.3TG.400
18CS 4.000.000 IS74 G09.O70
1S69 3,000,00011875 1.246,178
1870 3.(XK)000 -
1871 2,500,000 Total $28,732,448

There are no official statistics for 1870

but the production may be roughly esti-
mated at $1,100,000. From 1S77 to the pres-
ent time somewhat more accurate statis-
tics are available, which are given be-
low. It should be stated, however, that
the silver production docs not appear to
be reliable, as In many returns from placer
mines the relatively small amount of sil-
ver is apparently overlooked.

Production of gold and silver in Oregon
from 1877 to the present time:

Year Gold. Silver. Total.
1F77 $ 1.000,000 $ 103.000 $ 1.100.0W
1K7S 1,000.000 100,000 1,100.000
179 1,150,000 20,000 1.170,000
lfcSO 1.030.000 15.000 1.105.000
1RS1 1,100.000 50.000 1,150.000
1S2 $30,000 35.000 865.00013 ....J.... GGO.OOO 3.000 GS3.000
1SS4 C60.000 20 000 6M).OO0
1S5 SOO.OOO 10 000 MO.W0
1SSS 993.000 6.000 995.000
1SS7 900.000 10 000 910,000
358 fc23,000 15.000 810.000
1SS9 1,200.000 38.787 1,233,787
1890 1,087,000 129.193 1.216,1.4
1S91 1,904.622 296,280 2.290,900
1892 1,491,781 G4.0SO 1.555,861
1893 1.690.951 13.557 1.701.508
1894 2,113.356 30.315 2.123.671
1895 1.837. bSJ 15.192 1.802,874
1896 1,290.964 71,811 1,262,775
1897 1.331,593 103,613 1,464,235
3S9S 1.216.C69 165,916 l.SS2.5i5
1893 1.467,379 187,932 1.C55.3U

Total $1.6S5,712 $29,425,709
The data show a gradual decline in pro
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duction from the heyfley of placer mining
in 1862-18- to less than a million dollars
(J6C3.000) in 1SS3. From this time quartz
mining on a larger scale begins to show
its Influence, and during the last decade
of the century the production rises to be-

tween one and two millions, exceeding the
latter amount during two years. The
production for the last few years averages
$1,400,000, and It is believed the product
of 1900 will show a considerable Increase
over that of 1899.

The total production of gold In Oregon
from 1866 to 1899, Inclusive, Is approxi-
mately $59,000,000. Adding to this the pro-
duction from date of discovery, 1SG1 to 1SS5

inclusive very roughly estimated at
we obtain the whole production of

gold and silver In Oregon as $109,000,000.
Silver forms but a small fraction of this
amount.

Topograph.
The Blue Mountains are situated In the

northwestern corner of the State of Ore-
gon. They form an Irregular complex of
mountain groups whlciuas a whole may
appropriately be regarded as a project-
ing spur from the great central moun-
tain mass of Idaho. On the east, near
the Idaho boundary line, which follows
Snake River Canyon, high plateaus adjoin
the mountains and continue into Idaho.
The northwesterly limit is well marked
by tho broad ridge which swells ta ele-
vations of 4000 to 5000 feet from the lower
plateau of the Columbia River, and which
continues from the southeastern corner
of Washington In a southwesterly dlrec- -

Production of Gold and Silver

Baker.
TEAR.

Gold. Silver.

1RS0 $ 226.647 $ 400 $
1SS1 ..:.. 250.000 10.000
1882 ..... 190,000 5.000
3S83 ltW.OIO 2,500
3884 160,000 2,500
1SS3 34S.044
18S6 396,115 ""9,005
1SS7 173.558 5,153
18SS 190.0CO 5.000
18S9 463.604 7,500
1890 335.000 127.540
1891 873.058 217,833
1892 267,587 3.257
1SS3 728.947 10.451
1S94 447,996 2,261
1895 942.483 7.863
1S96 NW.O00 20.0W
1897 793.741 60.C88
389S 525,915 42,b90
1S99 5S2.34S 55,418

Total $8,95S,073 $5C4,552

227.047
230.000
l'C.000

405.120

471.104

30.844

4'0.247
930.446
8.M,000

$3,022,561 j

tlon for at least 150 miles toward the
John Day The westerly limit may
be extended to the Dcscbutca trough,

separates the Blue Mountains from
the Cascades, and the southerly boundary
is formed by the deserts' of Malheur River
and Harney

The Minernl Deposits.
A variety of deposits has j

been found In the Blue Mountalnp. They
include gold and silver veins, copper de-

posits, gravels, ores of iron,
manganese and coal, limestone
and gypsum. Many rocks are used for
building stone, and springs with
useful medicinal qualities occur In widely
separated places. Economically, the plac-
ers and the gold and silver veins are th'e
most Important, and will be meet fully
treated. The gold and silver veins are so
Intimately connected that it Is scarcely
possible to separate them in a description
of the "region. They may, however, be di-

vided lutn thrpe irrouns the sold veins.
the gold-bllv- er veins, and the veins. I

Primary Gold nnd Silver Deposit.
The primary gold and silver deposits

are. is 1th few exceptions, normal fissure
veins of a simple or composite charac- -

gangue
calclte.

calclte

constituents

Accessories
common

argentlte,

quartz
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162.540
1,0)0,891

8W.829
5SS.635
6XT.766

$H,542,t25j

mineral

chromium,

mineral

carrying native or sulphurets , three prospects have made small
"aU3 mentor ore. It of

" n tlm dvclPmentquartz, more calclte or dolomite. ' th,C

Sometimes tho also a ?"?.? Is enterprise
notable percentage of copper or , fneni? mucn ttlme mon,cy- - am7r
zlnc, but ordinarily metals are n,i8 rcs?ect an ordU
ent only In subordinate quantities: nnd, " quartz mine,
on the other hand, copper deposits I lodes four miles ln and

a mile with inexhaustibleto contain a little and j

Nevertheless, two classes of deposits of 4 cent ore. been to
maintain their distinctive and separate exist. The fact that ores ln Lake

I Parlor region containing 1 pet
I cent of metallic copper been sue.

General Distribution. J cessfully been duly
Broadly speaking, the gold and silver fore public. As a matter fact,

veins occupy a or 40 miles wide, - of Impregnated zones will
the boundary than 1 or 2 per cent or copper.

and extending a westerly ad the a narrow seam
direction for at least 100 miles. This area
roughly coincides with the core of older
rocks, the highest parts of the Moun-
tains, rising above the surrounding lava
floods and late sediments.

The principal deposits are in Baker and
Grant Counties, though pome are found
also ln Union County and along the north-
ern boundary of Malheur County.

There is no well-defin- and continuous
ucii. ui uepixsii.s cxienuing across me

auriferous area. Is found Is a
great number of local aggregations of i

wins, distributed without clearly appar-- I

cat rule. In some, districts the velnsare
scattered irregularly; in others there are I

local belts "from two or three miles up to
15 miles ln length.

The
The ores of the different classes of veins

vary much that they are best described
under the types enumerated below. It '
may be said briefly that the predominating

is quurtz, nearly always accom-
panied by little
the or dolomite, the latter ln ser-
pentine areas, predominates. Accessory

are a chromlum-mlc- a,

and roscoelite. The latter two
found in several veins.

Among the ore minerals more or
le.s- with silver, is of almost uni

occurrence. The fineness J

from 930 to 500. The quantity amenable
to plate amalgamation varies from a few
up to per cent. The sulphurets are
thote usually accompanying viz.,

arsenopyrlte. zinc blende, galena
and chalcopyrite, the two rarely-- j

in large amounts. Arsenopyrlte is very
frequent, and, next to pyrite, the most
common ore. Marcasite also occurs In the

Veins argllllte. are cinna
bar, which h pretty ln the
argllllte veins, stibnlte, tetrahedrite, mer-
curial tetrahedrlte (schwatzite), pyrar-gyrl- te

and tellurldes, the latter Identified
from the Cornucopia and the North Pole
mines. The value of the ores milled at
the mines ordinarily varies $S to $20,

in but considerable quanti-
ties of ore containing $40 per ton, or even
much more, have been reduced ln local
mills. Concentrates and ores shipped to
smelters vary from $30 to several hundred
dollars per ton.

The relns carry in part the above-mention- ed

most common sulphurets; some
of carry tetrahedrlte
and pyrargyrlte. seldom much galena.

Pay Shoots.
As in all gold mines, only

of tho veins gold-beari-

material ot sufficiently high grade be
considered as ore. Under favorable cir-
cumstances the of mining and milling
can be estlmatfd at $3 to $4 for free-milli-

ores, aB well as for ores adapted for
concentration, provided that a continuous
ore shoot with thickness of at least
a of feet of ore is available. The-
oretically, then, everything $3 should
bo considered ore. As a matter of fact,
the ore3 extracted run considerably h:gher,
or at $7 per. ton. The mining and
milling of ores of lower grade have not

been extensively attempted, nnd when
it is necessary to roast and cyanide or
chlorinate the ore directly the expense
must of necessity be much higher. In
narrow veins with rich ore the expense of
mlninir will also necessarily be higher.

THE 1901.

and In such districts- - from rail-
roads merchantable ore must contain
something $25 per ton. In most of
the mines the scarce-
ly far enough to justify an
opinion regarding the form of the ore

Depth Attained and the of
Permanency.

The mining Industry In the Blue
is of comparatively recent date,

and hence for the most part the mines
have not as yet attained great The

Creek mine, Snake uas
reached of 1000 feet from the
croppings, developed by tunnels. Rich ore
has recently been found the lowest

though the ore Is not developed
in full force as far as present explo-
rations go. The mine is 1100 feet
below the croppings, by an ot

vertical shaft. The ore shoot, con-
tinuous from tho surface to of,
O0 or 1000 feet, was to be too poor
for on the deepest level. "While
Ihe ore In was poorer than the ox-
idized portion, I do nderstand a
gradual decrease In the tenor took place.
The Cornucopia mines have been worked
500 feet the croppings with continu-
ous ore shoots. The North. Pole been
opened by tunnels to 1000 feet or more
below the croppings; the by
500-fo-ot to feet below
the highest on the samo claim.
The tptal vertical distance between
highest workings in Pole
and the In the Columbia at
least 1700 feet, and on the deepest levels

ore continues of Ihe same as
nearer the surface, from the lower edge
of the zone of The Bonanza
mine is opened by tunnels and to

of 450 below the croppings,
good ore In the levels.

the of the veins,
there are very good reasons for believing
that veins upon
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In Baker, Grant and Union Counties,

Grant.

Total. Gold. Sliver. Total.

55.400 $ 543 85.943 $
2W.030 20,000 300,00)
210.000 25.000 265,000
200.000 15,000 215.000
200,000 15.00) 215,000
191,600 194.CW
198.580 198,580
163,896 11,797 175.693
140.0X) 10.000 150.000
73,19 9,510 83,5i9
00,000 129 90,129

124 4S7 4,297 128,784
S3.780 40 53.820

19S.650 198.650
129,833 129,853
101.853 101.S53
100,000 100.000

86.969 4.8S0 91,841
142,463 32,7t9 176.222
217.0J4 8G.6.'IS 3C3.6S0

$m,C31 $3,27S,197J

which most of the important mines are lo-

cated will continue to the greatest depths
yet attained in gold mining. Judging frbm
analogy with other regions, It Is also
probable that the pay shoots will continue
In depth, though the unbroken continu-
ation of one and the same ore shoot should
not be relied Upon with confidence. It has
be,Cn thc fsperien.ee of most deep gold

enterprises that barren levels will
occasionally Interrupt the richest and I

most extensive ore shoots. Smaller fissure
veins, members of a great number o;
veins In close contiguity and which have
no great length, are not to be relltd upon
with as much certainty. But, taken as a
whole, the strength of the vein systems
and tho mineralizing action are Important
juuiuio in wvur oi. me iuiure oi mis min-
ing region.

In Eastern Oregon, as in most mining
regions, the portion of the veins adjacent
to the- - surface has undergone certain
changes, due to tho action of oxidizing
waters.

Economic Conftiderntionft.
Among the copper deposits of this region

are a vast number of prospects, but thus
fn nrnAn, ,, Only two or

up to 30 feet. The lowest grade of copper
ore which can be considered ln Eastern
Oregon, urtdcr present conditions, is one
containing 3 to 4 per cent of copper, pro-
vided that large quantities of It exist.

Paying copper mines may well be devel-
oped ln Eastern Oregon, but It will be
only by careful conservative work by
men who understand the problems pre- -
fentCd

Plncer Deposits.
placer deposits extentn"S VneVfi?;1 S f,? rn' be

? ere,d feafrom sands the Snake
the east to the gravel bars of John Day
River on the west. They were the first
deposits discovered by the pioneer miners,
and yielded their millions In early days.
Though the output Is greatly diminished,
me placers are at the present time a
b n0 means unimportant factor in the
gold-mini- industry of the state. Ore-
gon produces placer bullion to the value
of about $300,000 annually: the amount Is,
however, slowly diminishing. The plac-
ers contribute about one-four- to one-fif- th

of the total production of gold and
silver.

The placer-minin- g districts are distrib-
uted as follows: On the east the Snake
River bars still contribute som fine
Sla ln the Eagle Creek Mountains and
at Sparta a small but steady production is
maintained. Sparta, especially, was
noted for its rich gulch diggings in early
times. The belt extending from Connor
Creek, by "Weatherby, Chicken Creek,
Rye Valley, Humboldt. Clarks Creek, and
Malheurs was formerly the most Impor-
tant gold-mini- region In the state and
still maintains a diminishing production.

The Virtue placers, near Baker City,
were long ago exhausted. West of Baker
City Is the gold belt of the Southern Elk-ho- rn

Range, with the once celebrated
camps of Auburn, Pocahontas and

The headwaters of Powder and
Burnt Rivers, as well as those of Gran-
ite Creek, Including the districts of Sump-
ter, Granite, Robinsonvllle, Bonanza, and
Gimlet, may be said to form the central
placer mining region of the Blue Moun-
tains. These placers, while x not as ex-
traordinarily rich as some of the others,
have maintained a steady though small
production, and seem likely to continue
to do so for .many years. Finally, on the
western side arc found the Isolated dis-
tricts of Susanvllle. Dixie Creek, and Can-
yon Creek, the latter having the reputa-
tion of having been the richest placer
camp in, the state. Both at Susanyille
and at Canyon City a fairly steady pro-
duction Is maintained. Farthest west are
the small placers of Fox Creek and Span-
ish Gulch, on Crooked River, the latter
locality CO miles of Can-
yon City.

Geological Character.
"With few exceptions the placers are

gravel deposits contained in the beds of
the present streams and gulches, or bars
and benches deposited by the same water
courses at a former higher level; the?c
benches are rarely found more than 20)
feet abpve the present stream bed; most
frequently 50 to 100 feet above the same.
The depth of the gravels seldom exceeds
50 feet and Is ordinarily much less.

All this means that the placers were
chiefly deposited by the present streams at
their actual level or at a former higher

level. Placers antedating the present
drainage system are of rare occurrence.
This is not surprising when we consider
that the drainage systems or the old
mountain areas had been outlined and
eroded long before the neocene period.

Gold and Accompanying: Minerals.
The gold varies in size from large slugs

and nuggets to the. finest flour, of which
several thousand particles of "colors"
are needed to make 1 cent In value. The
largest nugget reported Is one said to
have been found on McNamee Gulch, near
Robinsonvllle, the value of which is said
to have been $14,000. Slugs of a value of
several hundred dollars have been found
at Mormon Basin and at the Wlntervllle
placers (upper Burnt River). Pieces worth
$200 and $300 were found at the latter
place in the clean-u- p of the Fall of 1900.
Ordinarily gold Is obtained varying in size
from that of a mustard grain to a wheat
grain. The purity of the placer gold aver-
ages, as usual, higher than that from the
veins. A fineness of 900 to 950 Is obtained
from Canyon Creek, the bench gravels of
upper Burnt River, and the "Wlntenille
placers. At Susanvllle and Dixie Creek
the gold is SG0 fine. At Rye Valley and
Mormon Basin the gold varies from 650 to
600. At tho Nelson placers It Is from 700
to lib fine. On Olive Creek and at Gran-
ite It varies from GS0 to S00. The lowest
grade Is thus about 6S0, while from a few
localities 9JJ0 or almost absolutely pure
gold Is obtained. In a general way, the
fineness of gold from one and the same
source Is apt to increase .as the grains
grow smaller by attrition, and this has
not unreasonably been explained by a
gradual dissolving of .the silver from the
surface of the grains by ordinary surface
waters. The flour gold In the bench grav-
els of upper Burnt River Valley has a
fineness of 970, while the coarser gold in
the stream bed Is only 922 tine. At Can-
yon City tho placer gold Is 500 fine, but
in John Day River, a few miles below.
the mouth of Canyon Creek. It reaches 990.

Oregon, From 1880 to 1899

Union.
Total.

Gold. Silver. Total.

60.347 $ C0.347 $ 373.337
40.000 40.000 600.000
C0.000 00 60,800 520.800
45,000 300 45.S0O 422.800
45.000 300 45.300 422,800

7.322 7,822 549,9b6
0.650 20.650 624.350

16.00J 15.0)0 3'9 401
"

15,000 15.000 360.000
574,953 1.02S 576,017 1.13WC0
400.000 400.000 952.tw9
625,956 3,500 G29.456 1,819.131
753.715 1.&00 75,615 1.1S0.279
420.237 3,015 423.283 1.361.334

1,059.070 8.100 1.067.110 1.C47.270
144.SOO 3.000 147.8CO 1. 200.099
300 00) 300.0CO 1,220.030
2ll.fcS9 36.071 247,770 1,186,440
292,324 67,816 360,140 ' 1,105.007
114,2)2 19,466 mors 1,075.124

,203,331 $lj27f $5,350.C48J $18,151,470

At Rye Valley the upper benches contain
low-gra- gold. 750 fine, while the lower
benches, the gold of which has been
worked over by the stream several times.
13 00 fine.

Platinum should naturally be expected
from some placers, especially those In
districts with much serpentine, as a con
nection Detwcen this rock and the metal
Mentioned has been often proved. It has,
however, only been reported from one
piace, vjz., Hindman's placers, at thejunction of Camp Creek and Pine Creek
ln upper Burnt River Valley. Mr. Hind-ma- n

states that a smnll quantity is
found at each clean-u- p. Magnetite, zircon.Hmenlte and garrtct, as usual, accompany
the placer gold, thc llmcnlte often in very
perfect, minute crystals. Much cinnabarroportca frora ls,k Crk. near Susan-v.ll- e.

Monazlte has not been observedneither has casslterlte or tin ore beenfound.
As usual, the gold Is largely concen-trated on the bed- rock or in the grav-

els Immediately abore It, though In-
stances are not wanting or even distri-
bution through 10 or 20 feet of gravels(Nelson placers at Pocahontas). Indredging on Burnt River the top gravel Isusually barren and the pav Is only ob-
tained from two or three feet next thebtd rock.

The value per cubic yard of gravels lnthe gravel mines varies greatly. Or-dinarily, averaging the content of thewhole bank. It ranges from 10 to 33 cents.The stratum on the bedrock Is, of course
much richer. Hydraulic mines workingon a large scale may work gravels profit-nb.- y

which average only 2 cents per cubicyard, but such conditions scarcely obtainin thlD region, where tho gravels shouldat least certain 5 cents per cubic yard.Dredging to a depth of 30 feet may bedone for from 3 to 7 cents per cubicyard, but considering the henvy cost of
insta'lntlon and thc possibllitv of losing
tho pay streaks, gravels for this purpose
should ordinarily average 20 to 30 contsper cubic yard.

Methods of Mining and Future

Placer mining in Eastern Oregon has
never been carried on upon tho large
scale prevalent In the California gold
belt The banks are not high, and sluic-
ing or small hydraulic Jets throwing at
most 500 miner's Inches of water have
been chiefly employed. The bench griv-el- s

of Sumpter, Rye Valley, Upper Burnt
River Valley, and Canyon City are not
exhausted, but will continue to yield
moderately for many years. No great
increase ln the yield may be expected
from these sources. It "Is otherwise with
mining by elevators or dredges. At pres-
ent there Is only one dredger at "Work, at
"Weatherby, on Burnt River, and one ele-
vator, at Malheur. Gravels, which prob-
ably are suitable for dredging, are found
on John Day River below Canyon City,
on the Middle Fork of John Day, near
Susanvllle, and many other places. It Is
In this direction that the placer-minin- g

industry should be expected to advance
and It Is very reasonable to expect that
the next few years will see many dredg-
ers ln operation.

Iron and Manganese Ores.
Incidental to the erection of the smel-

ter at Sumpter, attempts were made to
find a suitable flux of Iron or manganese
In the vicinity. A deposit of hematite Is
said to occur on the ridge between Pow-
der and Burnt Rivers, about live miles
south or Sumpter, but nothing Is known
of its extent.

A soft, black manganese ore, resem-
bling nyrolusite. was found on the same
ridge about four mlls west to southwest
of Sumpter, and was used In the smelter
during the short time In which It was
operated, As far as known no other
depdslts of iron ore occur ln this region.

A large deposit of magnetic Iron ore
Is reported from Iron Mountain, a few
miles east of Mineral, ln Idaho. This ore
contains some copper, and Is also stated
to carry a certain percentage of titanium,
which, of course, is not in its favor as
far as smelting purposes are concerned.
During the short time In which the smel-
ter at Cuprum was ln operation some of
this ore was sent down the Snake River
and hauled up to the smelter. As mlgnt
have been expected, the material was
not a success as a flux.

Chroralte.
It would be surprising ir chromlte, so

often accompanying serpentine, had not
been found In the parts or the Blue Moun-
tains where this rock Is abundant. A
small mass of chromlte Is exposed In the
serpentine close by Gillespie's saw mill,
seven miles south of Prairie City. As-
sociated with It Is a small quantity of
very white material, which
proves to be practically pure magncslte.
Heavy float of chromlte was noticed close
by the placer mines of "Wlntervillc, near
Bonanza mine.--

The mineral is used in the preparation
of pigments and in the production of
chrome steel. Recently it has also been
used as a basic lining In tho furnaces
of certain metallurgical processes. It Is
not probable that the occurrences In the
Blue Mountains will be economically val

uable. Delivered In Baltimore, the value
of the ore Is onfy from $20 to $25 per ton,
and at the mines In California the value
is not more than $S per ton for 50 per
cent ore.

Limestone.
All of the sedimentary rocks developed

In the Blue Mountains contain more or
less limestone of good quality, Interbedded
with slates, shales, siliceous argllllte and
volcanic tuffs. Very large masses are
found In thc Eagle Creek Mountains. Its
quality Is excellent, but distance from
lines of communication has prevented Us
Utilization.

The series of rocks exposed near Hunt-
ington also contains many beds of lime-
stone of good quality. One ol the largest
of - these masses, several hundred feet
wide. Is exposed four miles above Hunt-
ington on both sides of the railroad. At
this point are extensive works which sup-
ply the larger part of the lime used In the
State of Oregon. Other heavy strata of
limestones are exposed at the head of
Connor Creek, and on thc hills four miles
southwest of Durkee.

Gypsum.
Beds of gypsum, or hydrous sulphate of

calcium, are hot uncommon in sediment-
ary beds, usually occurring as strata or
lenses associated with limestone and
shales. It Is generally regarded as a
chemical deposit resulting from the evapo-
ration of shallow Inland lakes. In tho
area hero described one deposit of this
mineral has been found which Is of suffi-
cient extent to be commercially valuable.
This occurs about six miles north of
Huntington, near the summit of the ridge
overlying Snake River Canyon. The de-
posit attains a total thickness of over 40
feet, and Is interbedded with limestone,
shales and volcanic tuffs. Its age Is un-
certain, though not unlikely it belongs to
the Triasslc period.

This Is, I believe, the only deposit of
gypsum thus far found In Oregon. It Is
utilized for purposes of 'fertilizing and
for the preparation of plaster of parls.

Clay and Kaolin.
Beds of clay suitable for bricks occur

in the valleys of Powder River and atmany other places In the Blue Mountains.
Pure kaolin has been found near the

mouth of several of the creeks at the
foot of tho Elkhorn Range; for instance,
bn Pine Creek and On Salmon Creek. The
deposits, which are from one root to 15
reet deep, cover the gravels of the creek
and have the appearance or an extremely
fine, almost Impalpable white powder, at
first glance suggesting an Infusorial earth
or a rhyollte tuff.

Coal.
In the lake beds occurring In many

parts of thc Blue Mountains thin strata
of lignite are occasionally found Inter-
bedded with the clays, sands and tuffs.
A long-know- n occurrence of this kind
Is at Auburn, near the Southern end of
the Elkhorn Range. The soft beds under-
lying the auriferous gravels here contain
a thin bed of lignite of poor quality, an
anlysls of which Is given in Raymond's
report of 1873. It was made by T. M.
Drown, of Philadelphia, and runs as "fo-
llows: Moisture, 14.6S per cent; volatile
matter, 3S.95 por cent; fixed carbon, 42.57
per cent; ash, 3.S0 per cent; total, 100.
The coaL Is g, and, as dhe an-
alysis shows, of Inferior quality. It Is
not likely that it will be of economic
Importance. Another bed of shaly lig-
nite, about two feet thick. Is found ort
thc southern side of Powder River, oppo-
site thi mouth of Goose Creek. It Is In-

terbedded with tuffs nnd clays and cov-er- a'l

by a basaltic flov. The quality ap-
pears Inferior and the deposit Is probably
of limited extent

Coaly material Is also found In the lake
bed? at the eastern end of Eagle Valley,
as well as In lake deposits in the John
Day Valley, not far from Prairie City.

Thi Elkhorn mining district is situated
12 miles st of Baker City,
on tho eastern slope of the Elkhorn
Range, at elevations of rrom GOOO to S000

reet

IN HIS LEISURE MOMENTS

A Prominent Attorney'. Opinion of
"Modern Eloiinenee."

Mr. T. G. Halley, a prominent attorney
or Pendleton, Or., writes to The Oregonlan
as rollows:

"Pendleton. Or., Dec. 27. Your fa-

vor of the 26 Inst., regarding your new
publlcr-tlon- . 'Modern Eloquence.' which I
recently purchased from you, received. I
fully confirm all of the statements con-
tained In your letter. I have found In-

dividual speeches, lectures, and addresses
In It, any one of which Is worth thc price
of the books, and It Is, Indeed, one of tho
most interesting and educative contribu-
tions to American literature. I find It an
especial pleasure In my leisure moments,
ns It contains matter adapted for all
moods, and I would not prt with my set
of books for double the amount of its
price. Yours truly. T. G. HAILEY."

Since "Modern Eloquence" was first oN
fered to the people of the Pacific North-
west through the medium of The Ore-
gonlan, a large number of 'sets of thl3
valuable publication have been sold ln
Oregon, "Washington, Idaho, "Western
Montana and British Columbia. Or-
ders have been received by The Oregonlan
as a direct result of the offer of sale made
through the columns of this paper rrom
'nearly all the prominent cities or the Pa-
cific Coast States and a number ot sets
or "Modern Eloquence" have been sold
by The Oregonlan ror delivery In New
York City, "Washington City and other
metropolitan centers or population In thc
East.

"Modern Eloquence" In Itself Is perhaps
the most valuable publication In Its lit-
erary merits of any set of books ever

ror sale on this coast by popular
subscription. It is a set whose merits com-
mend the publication to the attention of
the best discriminating taste, and to tho
average man alike. No li-

brary Is complete without a set of "Mod-
ern Eloquence," which Is now offered to
the people through The Oregonlan at a
popular price, and on terms of easy pay-
ment

The following letter from A. H. Hunt-
ington, Sheriff ror Baker County, Oregpn,
attests In Itself the appreciation of the
merits ot his publication by purchasers
generally who may have had the oppor-
tunity to rully examine Its contents:

"Baker City, Or., Dec IS. The vol-
ume of 'Modern Eloquence" came duly to
hand. I am very highly pleased with tho
work and I can assure you I will have
no trouble In getting you a number of
other purchasers. I have hard work to
keep the volumes In my library, and I
would not be without it for twice the
price you ask. Respectfully yours,

. "A. H. HUNTINGTON."

BRASS

Captain Edwards Secnres a Relic
From the Inlander.

The large collectlcJh of curios that Cap-

tain. E. S. Edwards' has In his office in
the 'Alnsworth building comprises 2000
curios, besides 3300 Indian arrowheads.
Thc latest addition Is the brass bridge
Indicator of the steamer Islander, which
vessel collided with an Iceberg and sank
off Douglas Island last August The in-

dicator was washed ashore with part of
the house, and was secured by a beach-
comber, who sold It to Colonel I. N. Day.
and he contribute It to Captain Edwards'
museum. It Is of solid bras3, and weighs
200 pounds.

Another addition to the museum has just
been made by Chier or Police McLauch-la- n.

It Is a cane made rrom a broomstick
by an Inmate or the State Penitentiary.
Thc cane Is highly --polished, and- - has ex-

cellent reproductions or the faces of the
three martyred Presidents, also the Capi-
tol dome, with Liberty weeping at tne
temple of justice. It Is a most excellent
piece or work. Most or Captain Edwards'
curios are or a nautical nature, and
Alaska, Cuba and the Philippines are well
represented. There Is a Filipino bamboo
cannon and a buoy from the British ship
Dominion, which was wrecked off the
Chinese coast. The buoy was picked up
on the beach near Coos Bay, Oregon, hav-
ing drifted entrely across the Pacific
Ocean, putting in a year on the trip.

Price by Mail to any Address in the United
States or Canada, posta'ge prepaid, 9c a copy.

NEW YEAR'S

A Magnificent Paper of
64 Pages

Will Be Published on Wednesday Morning Next, the'
First Day of the New Year.

PRICE OVER THE COUNTER AT THE
BUSINESS OFFICE, 5 CENTS A COPY

Price by Mail to any Address in the United States
or Canada, postage prepaid, 9c a Copy.

The New Year's Oregonian for 1902 will be
especially valuable for its historic features. The lead-

ing articles will cover fully the Lewis & Clark journey
of exploration, and those articles will show to the
world at large the incentive for what proved subse-
quently to be a journey of both exploration and con-

quest.
The Lewis & Clark matter in the New Year's

Oregonian will fill about 28 columns of space. This
matter has all been written after the most careful re-

search, and with a painstaking care that insures both
its accuracy and its value for future reference from a
literary' standpoint.

Following the Lewis & Clark matter in the New
Year's Oregonian will be the articles descriptive of
what the original territory is today. In point of pro-

ductiveness, in the extent and diversity of its re-

sources, the Pacific Northwest, of which Portland is
the great trading center, is a country that is unsur-
passed anywhere. Every leading industry and re-

source, both latent and developed of this wonderful
country, will be fully exploited in the New Year's
Oregonian.

The valley of the Columbia river will demand
extended notice in the big paper. There will be a re-

production of the map published in the Handbook, a
map that shows every mile of navigable waters on the
Columbia river and its numerous tributaries. In con-

nection with this map, will be published a magnificent
view of the Celilo Falls, 203 miles inland, on the
Columbia river. This is from a copyright photograph
taken by Benjamin A. Gifford, the well-know- n photog-
rapher of The Dalles. This view will be of interest,
not only as showing the immense volume of water
which pours over the brink of the precipice at the
site of these falls, but also from the fact that the view
itself is a snapshot of a large salmon, which had
leaped several feet out of the water in its efforts to
ascend the falls at the exact' time of exposure of the
plate from which this view is printed. The leaping
salmon is in plain view in this illustration.

The Columbia river and its tributaries contain
today 2132 miles of navigable waters. This mileage
could be largely jncreased by improvements of the
river channel over parts of this water course that are
now closed to navigation. It is the belief of those
who have examined the conditions surrounding safe
navigation on the Columbia river, that steamboats may
some day be able to ascend this great stream from
Astoria at the Columbia's mouth, clear through to the
crossing of the Canadian Pacific near the head waters
of what is thesecond river in magnitude in America.

The section devoted to the valley of the Colum-
bia river contains a large number of illustrations show-
ing the products of this territory. There are some
especially fine views of Oregon strawberries and Ore-
gon peaches, fruits that in point of quality and size vie
with any other fruit of the same varieties grown in the
world.

Lumber, wheat growing, hop growing, mining,
stock and wool production, horticulture and every
leading industry of the Pacific Northwest will be fully
covered in the New Year's Oregonian.

The climatic conditions of all that part of the
Pacific Northwest that is tributary to Portland will be
treated in such a way as may give the reader 'abroad
the best general idea of the climate of this part of the
United States as a whole.

There is no question that a seeker after knowledge
regarding Oregon, Washington and Idaho may ask
that will not be fully answered in the forthcoming
annual number.

Portland will send thousands of these papers to
friends and business connections in ..the East, and the
circulation of the paper will cover fully all habitable
parts of the Pacific Coast states.

Price by mail to any address in the United
States or Canada, postage prepaid, nine cents
a copy.


