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the sluices.  The u-ual bowlder erew consists of four men working
one shift. ‘Three air drills equipped with 7-inch hexagon steel
are used for drilling. The depth of the holes is 5 to 30 inches, and 40
to 50 steels are used per shift.  About 300 shots are averaged per
day. In 1923, 11, tons of 60 per cent dynamite costing 11 per box,
25,000 detonantors, and 72000 feet of fuse were used. The com-
pressed air for the .*1:1 is produced by a 12 by 10 single-stage com-
pressor, belt-driven by a 20-inch Pelton water wheel operating under
u 100-foot head. .
DISPOSAL OF TAILING

Tailing from hydraulic mines in the higher bench deposits can
usually be dumped over the bank into the stream below. With
grades generally not less than 12 inches in 12 feet, the tail boxes can
be extended from time to time and the tailing spread over worked-
out or barren ground. The grade of the surface must be much
steeper than that of the shiice to provide ample room for the tailing
below the end of the lowest box.

Creck deposits and benches only slightly elevated above the stream
bed seldom afford these required conditions, and the tailing must be
stacked. This stacking is usually done with a giant or, where water
is scarce, by scrapers of the Bagley or slip-tooth type or by cableway
excavator, operated by steam. It may be practical to use part of
the water that would be required by the giant stacker to provide
water power for a scraper.  Horse-drawn scrapers were at one time
used, but they have been replaced by the cheaper mechanical methods,

In ~tacking tailing with water under pressure the stacker giant is
set beside the end of the sluice and the heavier tailing material is
piped into a pile, the lighter tailing being carried down the bedrock
Juice to the ereck.  On very low grades another giant is often set
farther downstream to boost along this lighter material and keep the
channel open (see fig. 51). Where there is much sand or fine ma-
terial in the tailing to be stacked, the efficiency is lowered, as the fine
material tends to run back into the sump. At some properties the
stacking may have to be continuous, and at others an hour or two
each shift may suffice; therefore the quantity of water required by
a stacker giant varies widely and may range from one-fifth to the
total amount required by a field giant.  Where there is much heavy
material or tailing room is limited, the stacker giant may require
even more water than a field giant.

On Dan Creek tailing that holds many bowlders, some 15 inches
in size, has been stacked to a height of 52 feet by a giant with 4-inch
nozzle under 310-foot head.

At one mine on Mastodon Creek in the Circle district (fig. 1. 37)
tailine was stacked to a height of 35 feet without difficulty by a
3-inch nozzle under 100-fout head, the biggest stones being about 12
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inches in largest dimension.  The tailing was at one time piped
up an inclined chute 4 feet wide and 3 feet deep, the bottom of
which was fitted with beveled steel-shod riflles set at an angle to
keep the sand and fine material from running back into the sump.
In general. the tailing can be stacked to & height of one-third the
head on the giant in feet and at a distance from the giant of one-
half the head.  The height and length of the tailing pile are, how-
ever, also governed by the character of the material: so for efficient
ciant stacking under average conditions the face of the pile should
be kept as long ax practical and at an angle of slope not exceeding
25°,

Former practice in tailing disposal at Crow Creck was to extend
the sluices as the tailing accumulated. This required the addition
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of one or two boxes a day, so that the sluice eventually contained
G0 to 90 boxes. As enough water under pressure 1s available, 8 to
10 boxes set on 6-inch grade are now used and the tailing is stacked
with a giant. This method has been found to be more practicable
and cheaper than the okl method.

Although there are no débris laws in Alaska, tailing should not
be dumped indiseriminately into the stream beds, but preventive
meastres shonld be taken to impound it, so it will not be eventually
deposited over workable ground, the property of another, or pol-
iute his water supply. Fortunately there are now few instances
where this involves a serious problem or expense. Proper stacking
partly overcomes this, although in narrow valleys subject to high
floods exceptionally strong dams may be required.
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to four men are engaged in the elevator pit per shift. 1 Z:..‘:.f.
epough water is available for mining about 50 days of euch working
sepson.  From 20,000 to 40000 cubic yards of gravel and .?..:.e.._n
are elevated during a season, and from 75000 to 100,000 cubic yards
of muck are stripped.

DREDGING
e

HISTORY OF DREDGING IN ALASKA

The first gold dredge in the Yukon was started on the Lewes a‘w_«‘mn
in 1899, During that same year a dredge was £=_.:..; o.: .7:.-. M
River at Nome, although active dredging really began in 1903 i:..—
two small dredges on the Seward Peninsula. Gold ..:.e;n:.n %EAM&
in the Fortymile district (fig. 1, 41) in 1907 and in .:5 ~m;=w—.—__
Circle, and Fairbanks districts (fig. 1, 21, .v”v. and ,wnww in 1912, _M
number of dredges increased rapidly, and in 1914, 42 were at sw_. ,
producing 22 per cent of the Alaska placer-gold output for that year.
In 1916 only 34 were active. Although the number of dredges oper-
ated since 1914 has decreased, the percentage of the gold output won
by dredges has increased. In 1923, 25 .r.w;nmm produced 51 vm..
cent of the annual placer-gold output. In 1924, wm.&&nwm ovwai.w. ;
18 of these were on the Seward u.e:.E.;.:__.u and 10 in the ::mm::. _~m.
tricts, although four of the Seward Peninsula dredges ran wq aM: y
about one month. Annual statistics on the :::.;x.n of nME dr WMM
operated, the production, and the average quantity of gold recove
are given under * Production.”

FUTURE OF DREDGING

Although many dredges have been operated in Alaska %Em :Eam
gold has heen won, most of the dredging has rwg 8:.5%2 .o: a w.ohw
paratively «mall scale, due mainly to omz.;::n conditions an« : m@a
character and extent of the deposits. ,_.:m more favorably m:m; ,
richer. shallower deposits were dredged first, and v@:.s.agz_ﬁ 3s~2.-.
areas avoided as much as possible. Recent advances in Q_v &A &MM@ o-
thawing have been of the greatest importance to >_sm~cq nw o m-
ing by making possible the working of large areas of ,rc-CM mra ow
nzz_m ground formerly regrarded as too lean or too deep to be sue-
cessfully thawed. The development A..w the Diesel engine an M o
means of reducing power costs and improved :zzz._x._.?:-a: Ew_mc
ities to the interior districts served by the »»_wmrz, =E.:..c=;. _::6 svo-
favored dredge operation and a..ﬁﬂm_c_:_z._:.. h,c:.__:c:v_ Mnﬂm.
come more satisfactory for acquiring ZE. ._.?..2.3 smal r 10 w_xw:ann
necessary to make a dredging ares. .*{o ?._,._u in >_=m_.cw w.ﬁw cen
made available for large-scale operations. The year _wmu .$:‘=mw.m=n
the beginning of such operations at Nome, ,5.:_ all _E_.:..i._u.:.f p
to an extensive dredging program in the Fairbanks district.
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Alaska gold dredging is entering a new era, with prospects for
success, particularly in the Nome, Fairbanks, and Kuskokwim dis-
tricts. Much encouraging prospecting has been done during the
past few vears, and the results indicate that six or eight new dredges
will be started within the next two or three years, Some small
dredges that have been idle will resume operations in the near
future, although five or six of the present active dredges soon will
have exhausted their ground.

PACTORS DETERMINING DREDGING

Dredging possibilities in Alaska lie mainly in deposits formerly

mined by other methods, including creek placers, low benches, ele-
vated beach lines, and gravel plains. In these known fields low-
grade gravels and wet arens that could not be mined successfully
have been left. In former mining gold was lost in the tailings,
and much gold may have been left where creviced, slabby bedrock
was encountered. In fact, it has become almost axiomatic' among
dredge operators on the Seward Peninsula that any ground can be
dredged profitably which has been worked profitably by hand
methods, even when it has been worked over several times. Al-
though the fact that such ground has produced gold is indicative,
it is risky to install a dredge without thorough prospecting. Nu-
merous failures have resulted from such procedure; prospecting is
especially necessary in ground that has been cut up by former min-
ing. Known placers that have not been mined to some extent, ex-
cept possibly thawed, water-soaked deposits or properties acquired
by dredeing interests soon after discovery, seldom contain enough
gold for profitable dredging.

Experience and sound judgment are essential in determining the
dredging possibilities of a deposit. All the physical and economic
features affecting dredging must be determined before a dredge best
suited to a particular deposit can be selected. A volume of gravel
must be assured which will repay all invested capital and leave a net
profit commensurate with the undertaking. The surface conditions,
the depth and character of the overburden, the value, character, and
distribution of the gold or other valuable content. the depth, char-
acter, and extent of the deposit, the presence and extent of frost, the
character and contour of bedrock, and the underground water level
should all be determined by prospecting.  Accessibility. transporta-
tion facilities, climate, length of the operating season, water supply,
cost of labor, supplies, fuel, or power, and the cost of the property
or royvalties, taxes, and titles must be investigated, as all of these
features affect mining co~ts,  Adverse factors that reduce the dig-
ging capacity of a dredge and may prevent profitable dredging in-
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clude frozen ground and the presence of <tith ar ~ticky clavs, bowlders,
shnbhy or hard bedrock, and high bedrock gradients,

‘DATA ON DREDGES

The following tables on Alaska gold dredges have been compiled
from field data and from operators.  Each season. shows changes in
the number of dredges operated, location, management, and mechan-
ical detail.  Eight or ten dredges that have been idle for a number
of years and show no indication of future activity have been
omitted. The tables are as complete as it is practical to make them.
The daily vardage dug by the dredges fluctuates, but many of the
figrures given are averages derived from operating data. The amount
of water used for sluicing can be stated only approximately. The
table giving the physical condition of the placers dredged by the
different dredges explains in a general way the application of the
different sizes and types of dredges, daily yardage handled, and
some of the difficulties that may be encountered.

TYPES OF DREDGES

The bucket dredge of the single-lift type is now the only kind in

vse. During the early days of dredging around Nome many so-
enlled land dredges, often of freakish construction, were operated for
short periods. Dipper and suction dredges were also tried, but none
of these was a success. Moreover, many of the earlier bucket dredges
failed.
. Selection of the wrong type or size of dredge has often led to
fatlure. Many dredges are too large for shallow deposits, necessitat-
ing the digging of much additional bedrock or the construction of
dams to float them. In general, large dredges are unsuitable for
Alaska, except in the more accessible districts (such as Nome and
I'airbanks) where a large volume of gravel 20 or more feet deep is
assured.  The size is also governed by other operating conditions and
the capital available. The most practical sizes for average Alaska
conditions are the 214 to 5 cubic foot bucket dredges.

As a dredge is usually far removed from the source of replace-
ments, it should be strongly constructed to lessen possibility of a
serious breakdown. The dredge is put in repair before starting and
is expected to operate throughout the season. One serious break-
down may cause the loss of much time and money. A large stock
of additional parts should be kept on hand, and in isolated districts
a machine shop must be maintained.  An oxyvacetylene welding out-
fit is indispensable for repairing broken parts, building up tumbler
plates, mending buckets, etc.
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Aleske gold dredges in 1924 and physical conditiun o1

<
Type of Furi nta
¢ Bise of Horse- Kind of A
P Operater Location TIPS | backet | ks | porer Muke of engines d of fael or Juiom
m g Se
Pe
Seward Peninsule ook
1 | Alaska Dredging Association®. ............. Candle Creek._..... Flume.... 15| Open._.... “n w Distillate..___..... W o
3 | Aska Investment & Development Ce.c...| Osborne Cresk......| Stacker.... 9. do...... { % oo 140 griiude
3 | Alaska Kougarok Ce.r......... Taylor CreeK....oereloee80.eeenss IO PSOO | S u | SOURR. T U e 120 gabeose
4 | Alska Mines Corporation ... Bnaks River.........|...do....... 34 Close.. 1'% Diesel ql...........| ..... s
§ | Bangor Dredging Co.4.....eveeeremeereennen Anvil Creek.......... ... 80..cc.cc M...de....... 1- & \}Bolinder ssmi-Dissel.....|...... Ourrneneraene 163 gaiom
¢ | Bering Dred; Corporation  ..oooeeee-.. K k River.___. ccemeenn Nyl .do_...... 3 50 Distillate_._.......| 20 guliume
7 ﬁ!_uﬂ ﬁi.n:—_mia:.n A Y C Creek ....... %.w..!. . 34i._.do.._.... 80| . doo e i DT A
8 | Comndepagas Mining Syndicste * . .c........ Canyon Creek... ... - | Open......- »-w.ﬂ» ..... A0eaceveen | W bk
9 | Crooked Creek Drodges .. ..o..ooomnnennn Crooked Creek....... R 2l do..... I | R L Q0eeeennn ] Vi) galice
10 | Dexter Creek Dredging Co.¢....c.ocvcene-o- Dexter Croek.........| Stacker._..| %] do_..}{ 33 Gasolie. . _....... 190 gatice
11 | Diume Creek Dredging Co.e...ooovemnnennce Dime Creek_........ Flume. ... 134 ..do....... 1- 28 Distillate.._.......} %0 gallowx
12 m“.w:hbeqm-.ci vq:huﬂa ﬁo.... .................. | Solomon River...... Btacker s . 5 | Close. ... 1-200 Diesel electric._.. | 73y goiva
13 | Hammon Consalidated Goldfields Co. No.1¢. Little Creek......... L.do.._... 9 i_do.......] M2 Electrich ... .o ... mvanas
14 | Haminon Consolidated GoldfieldsCo.No. 2« .. __. 4o doo s 9 |..do._....] se|._...dod . ... ... o e
15 | Hammoon ( onsolidated Uoldfields Co.No.3¢. ... [ 1+ T .40 ... 9 {.do_.....f s . . _.dod. .. ... . |
16 | Iverson & Johnson <. . ..oviniinivaninaaas g Hurrsh Creek_..! Flume. ... 1%| Open._.... 1- 35 Ao 5&8&
17 | Luther Gold Dredging C0.¢.oceeemeenmnne Budd Creek....._.. Stacker.... 2 .. do...... A 1 \swandard. ..o ooeon s e
18 | Rortbern Light Mining Co.e......... Ophir Creek........ Flume.. .. Wsi...do....... 2 35| Western. _......coocaoncooenn 130 gulkoy
19 | Shovel Creek Dredging Co.e....... shovel Creek........ JR: T SR, 2y Close...... 235 110 ik
g X i e R sy
21 'iid Goose Mining ng Co. No. 1 «.: Ophir C cnemee ef.... amnnm e U
22 | Wild Goose Mining & Trading Co. No. 3% .. _.d0...ccoeummeeaes —do/ ... 3 L..do....... > % %0 galica
Yenins district
28 | Caecbe Creek Dredging Co.e............. vese! COEDO COOK. aeenn.| (Deccmenend] ome@0eee .. 310 | Eloctr¥o.cceveenmenaannan e
Circle district "
9 | Berry Drodging Co.o.......ccnvecnvnnneccacs Mammoth CreeXk....i (9........] IR * W 3 75 | Wolf locomobile....._... Wood..eeaceoaeeee 4 cords.
‘ Fairbanks distriet
L
38 { Pairbanks Gold Dredging Co. No. 1 o....... Fairbanks Creek....| Btacker.... 4 [...do...... 2-110 | Scandia semi-Diesel._.... Diesel ol _ccucee 250 gall
36 | Fairbunks Gold Dredging Co. No. 2« ____.'.__do._._._ ........ w.do...o 3% Open......| 9 75| Werkspoor Diesel .._....|..... 40..ceuceenenen ”wu&i
27 | Chatham Gold Dredging Co. *..aeueennnnee Cleary Creek........ Flume. ... 1}4, Closs...... 9- 32 | Doman tractor........-- Gasoline. - —.---o-- el
Hitared district
28 | Riley Investment Co.e.._..__..._..._..... Otter Creek._.___.... ' YU B4..do.......| 110 Atlas Dlosel_..oooov.-.- 48
29 | Northern Aluska Dredging Co.oo oo o B0 ceeeins (9 .coemn--| $ |...do...... L3 1S o P T YOO PN . | SRPPEITIE Sl habtd
®uneko district
%0 | Flume Dredge Co.«. * Yankee Creek ... ... Fhlums.... 234 Open.___.. 1- 00 | Western #_._.........o.. E‘g
TR dod. ... Little Creek.. ... ...do....o. E1% T ent B S O > S B & cords
32 | Innoko Dredging Co. Ganes Creek....... M: ........ 31¢ Close...._. 2- 75 | Morris Condensing. 100 gallo
23 | Guinan & Ames Dredging Corporation:..........d0....covenenees ) eaccncn 2 | Open...... 1- 80 | Seandia semi-Diesel
Mount McKinley district !
_ 1- ® 130 galio
3 | Kuskokwim Dredging Co.¢....w...onno.... Cundle Creek....... Stacker.... 334 Close...... A 1- %0 gwo-—!_!. sernj-Diosed ... 0. cememmesnns i
H i .
o Relative conditions, regardieas of any frost difficultios: A, average; B, many bowlders; ¢ Depth of gravel after stripping of overix

P, favorable. D, diflicult; 3, seusonal frost unly; PF, 1!&« permanently frozen; PPY,

partly permnanent!y trozen.
* Ldle during 1ves.
¢ Uperated during 1924.

« Combination revelving screen, one flunk
7 Shore Diesel electric plant.

¢ Shaking screens.
& Power from 6-525 borse|

power WerkspoX
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Alaske gold dredges in 192} and phyasical condition of placers dredged
led , » Physical conditions of plucer *
. - Rt -
n Type of
¢ Hige of ' Horse Kind of fuel or Manager or QGenera) relative
an- Z Operator Location Type bucket !._..noz power Muke of engines power per aperats superintendent Depth of conditions
ing duy deposit | Character of gravel | Frost conditions P
ber drodged
F Digging | Sluicing
ren U .. .
YN Srwerd Peninsuls Cubic
Cubic fort Fed yards
the 3 | Atnsks Dredging Associstiond. ............. Candle Creek....... Flumes. ... 13 Opea......| 1~ 50 | WestofD...ouceencnnenns Distillata............ 90 gallons... - 12 600 E.E. Pleros....__..... r
ant 2| Aists Investment & Development Co.r.. | Osborne Creek.......| tacker.|  3l..do...{ |73 [Jatandand.orcemeremennlenne LT S—— 140 gallons .. 15| 1,00 D.8 Webb....o..... A
[he 3 | Alasks Kougarok Co.4...eenmmeeneemmucennss Taylor Creek .._.... " S »J...?.: S - DO SURUUPOUIN IS 00.aeaen- 120 gallons. 12 500 J. Kelliber. . _...... r
the ¢ | Alasks Mines Corporstion ¢ ... .c.cecnse- Saske River.....--.|...d6....... 34 Closs....... 100 |} Mete & Welsa ... Diesel oll......... Y I | 1.5, Keenan_.__.__... A
the 5 | Pangor Dredging Co.e...ocvenenmcrnnnn. ceee| AnVil Creek ... el eeen 3. do....... 1% || Bolinder semi-Dissel. ... |...._.do._...covoo 165 gallons. . 26| 200]0.0mon...ocoo....... A
6 | Bering Dredging Corporation ® ..ocoenve---- Kougarok Rivee... {1 (9._.._.... N4y . do....... 2 % 15 1,50 ! J. Matthews_______.__ A
ind 7 ﬁ!—.l__".,_f.r Dredging Cob . oooonien Candle Creek ... Flume. ... .. do....... 2- % . 15 ... . E.E. Pierce._____.._... ¥
8 | Casadepugs Mining Syndicate ¢ . .c........ Canyon Creek .. ... IO " IO, 24| Opea. ... 1~ 60 {. 121 0 S 900LC. L. Peck .. F
9 | Crooked Creek Dredge«.........oevemescec- sl do.{ V¥ 12| 900! P Mebes ... A
10 | Dexter Creek Dredging €0.......ccoueecee wdo 1T 18] 900 A.N. Kittleson...... A
11 | Dime Creek Dredging Co.v. ... ccvovenenn ... do.__ - 25 15 5001 A.Garrod.._.._....... A
12 | Eskimo Gobd Mitung Co.eo... ... 8 | Close .. 1-200 20 3,000 | R. 8. Oglesby - F
. 13 | Hammon Consolidated Goldfields Co. No.1¢. 9 |..do.. w2 L] 6,000 ] H. R. Edwar A
| in 14 | Hammon Consulidated Goldfields Co.No.2 ¢ - 9 |...do... s i 4 6,000 __ do_. A
15 | Hammon ¢ onsolidated Goldfields ¢ 0.No. 3¢ 9 i..do._..... 2 L 60 8,000 ;. __do. . ... A
SO- 16 | Iverson & Johnson ¢ ... ooiiioaoo. Hig Hurruh Creek ... Flume. ... 1Y Open...... 1- 35 10 500 _ P. lverson .. F
for 17 | Luther Gold Dredgiog CO.¢ .-.oeceecesnns Budd Creek......... Stacker..._. ™ {1 % Isuandara 15| 1,000 M. Luther __...... F
18 | Northern Light Mining Co.¢ Ophir Creek__.____.| Flume.... 4 130 gallons. . 15 1,000 | (3. Russell....._....... A
one 19 | Shovel Creek Dredging Co.e. : Bhovel Creek. ... R 110 gallons _ - 15 1,500 | A.Nylan...._......... F
20 | Bwanson ('reek Mining Co.b ... ... Swanson Creek._.... .80 ..o IR R, 1240l C. Rice.__ R O SN APPSR FESPTPRETDN ST EAES
| ores 21 | Wild Goose Mining & Trading Co. No. 1 ¢! Ophir Creek.__..... Stacker.... eeemememeens] 21 2,200 | F.Ayer ... ........ A
e 2 | Wild Qooss Mining & Trading Co. No. 3%, .. do.._ceervrenen. .80/, ... 180 gallons. - ] 1,800 ... A0 meemeeeanean A
Yentna district
33 | Cache Creek Dredging Co.o...cmcecconannen Cacbe Croek. ...-... [ {; Jp— ® 3,000 | R. Humphries ... .. 10| A+B Nogpe.....oovneeeen A A
L § Clrcle distrid S
2 | Berry Drodging Co.o......oovenunccciscacee Mammoth Creek....i ()..ceeeee 4oords. .- 18 2,900 | Wm. Heitman._....... 63-18 | A, B iccnininenen [ N D r
Peirbanks district P
S 25 | Pairbanks Gold Dredging (0. No. 1 0. ..... Fairhanks Creek....| Stacker.... 2110 | Beandia ssmi-Diesal. ... Dieseloll......... 250 gallons. - 35 2,200 | G. Aarons. .. _......... A A
28 | Fairbanks Gold Dredging Co. No. 30 __...i...80 .. ceceennnfee-dOaienns 9 75 | Werkspoor Diesel _. ... ... O .o 150 gnllons. . » 600 .. _.do ... ....... A A
27 | Chatham Qold Dredging (0, *evnceiecvanas Clenry Creek._......- Flume. ... 2 32 | Doman tractor...-...- Gasoline. .........| 110 gallons. . 4 1,000 | E. H. Holbrook._...... r A
Jditarod district ;
§
2% | Riley Investment (0.6 . ..oocoecvann..] Ottor Croek . ...} (D.cecuenn Ne...do..... 1-120 | Athas Diesel. . ..oeonee Diosel ol..........]--..c do.....- 15 1,400 | H. Donnelly____...... 12415 Al PPP . eereaenn A A
2 | Northern Alaska Dredging Co.%.o.oocvuieenjianas [+ PO [ ——— 3 |...do...... ) BR § 1T I dO..ccrencnameracannn PR T TOUUURURN PR do.....- 13 1,500 | A. Matheson ......... | VETE. TR S, PPF4+8... . ... A A
Innoko district ,
Flume Dredge Co.% . ooimreeeiranaenes Yankee Creek.......| Flume. ... 1- 00 { Western f.._..ooonnuene Gasoline /......... 100 gallons. - 12 900 | J. Baupe.._............
Little Creek . s T S, 1- 80 Y U [ ) I S T O TET T 12 ... |.....do.
Oanes Creek _....... M: ........ 2- 75 | Morris Condensing .....| Wood ..._......... 8 cords. ... 15 L0 .. ...
R T . I { TR, 1- 80 | Scapdis semi-Diesel ___.. Diesel oll._._.....] 100 gallons. . 18 900 | J. Guinad. ......cooenfimeanaoaaad
Mount Mc Kinley district
# | Kuskokwim Dredging (0.0 .cccoarervnnonns _ Candie Creek....... Btacker.... 346 Close....... A 1- % || Botinder sem!-Diesed .| d0...ooeevco. 150 gations. . 85| 1,20 T Akkes ......ceeen. 4160 | Auoiieemeaae] PPF..eocemeenne D D
|
» Relative conditions, regardiess of any trost difficulties: A, averuge; B, many bowljers; ¢ Depth of gravel after stripping of overburden. o Auxiliary 160-horsepower Washburn distillate engine.
¥, fuvorable; D, dificult; 8, sessunal frost only; PF, -:E_? permanently truzen; PPV, + Combinativn revolving screen, one Huwe, and conveyer, 1 Revolving screen, one flume.
% partly pertanently frowen. 1 jhore Diesel electrne plaat. b Revulving screvn, 1wo flumes, aod codveyer.
s ldle during 1924, o Nhakiug screens 1 Instaling hydroelectric plant

& Power from 525 hoesepower Werkspoor Diesel unit plant. 92406°—~27. (Faoce p. 17K)
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FLUME OR SINGLE-SLUICE DREDGE

The flume or single-sluice type of dredge has been developed for
dredging relatively narrow, «hallow, rich creek placers with coarse
gold in easily 5...1_:.._ materigl. Flume dredges are of light draft

Figtre H8.—A 11%-cubic foot Bume dredge, formerly on Warm Creek

and construction and are usually operated by distillate engines. The
buckets discharge directly into the head of the flume, and the tailing
is dumped astern. The depth of ground that can be dredged ranges

Flot ke 07.—The 2%y cubiv foot distillate-driven fAume dredge on Yankee Creelt

up to 12 and 15 feet and is limited by the disposal of tailing. For
satisfactory operation the gravel and bedrock must permit easy
digging and free sluicing (see figs. 58, 57, and 58).
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Plan of 2%-cuble fuot distillate-driven flume dredge with undercurrent

ngras 58.—

MINTING METHODS 183
FLUME-TYPE DREDUE WITH REVOLVING SUREEN

The flume-type dredge with revolving screen is an improvement
over the single-sluice dredge. The dredge at Cache Creek (see
No. 23, in table, and fig. 59) is working shallow gravels with many

Frstre HY.~—Electrically driven 6lg-cubic foot screen-flume dredge or Cache Creek

large bowlders and some clay. The buckets deliver to the revolving
screen, At the lower end of the screen are three high-pressure 13-
inch nozzles for disintegrating the material. The oversize (over 8

‘r.{ﬁéﬂinlwvoh.aa .
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inches) passes through a chute which has two outlets and is dumped
10 feet astern. The undersize goes to the head of the riffled flume.
The lowest 20 feet of this flume is divided into three branches, and
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Two dredges of this type (see Tables 12 and 22) are equipped
. with shaking screens made in two sections, timed to work in opposite
has the widest field of use- directions. The motion is imparted by eccentries, and on the No. 12

hest dredge for gold that is , dredge was 124 three-inch strokes per minute. The screens are

STACKER-TYPK DREDLE

The stacker or California type dredye

fulness of nny of the dredgges, It i the equipped with bars, and cast-iron “ fingers” suspended over them
: T retard and help disintegrate the material, which is washed by jets

of water under high pressure. The oversize, which may still include

i some unwashed clayey material, goes to the stacker, the undersize

o o falls on riffied chutes and is distributed to the tables, and the tailing

is discharged through sluices astern of the dredge. An extrs man
must be employed as a screen and flume tender.

Dredges 26 and 34 were both digging downstream, and to keep
back the sand were equipped with sand elevators. The tailing from
the tables is delivered to a sump and thence is elevated by the sand

3 €
Fiouag G ——4onveyer and two fluties on the Berry dredg

is  the more diffi-
difficult to save and is the only dredge .ai,_.q?aoonz for gw—ae.”“M e 7
cult and deep deposits. The buckets deliver to 8 -.M< e
with perforations generally not more than 1 Inc .

FiGUKE 65.—No. 1 dredge of Hammon Consolidated Goldficlds Co., at Nome; & 9-
eubic foot electrically operated stacker dredge

buckets into a chute, which delivers it to the stacker. No. 26 has
. one elevator and No. 34 has two, one for each set of tables. Few

dredges on the creeks experience difficulty with sand unless they are
L digging downstream. In fact, several dredges have to deliver tailing
to provide anchorage for the spuds. :

In addition to the water required for stripping or thawing, plenty
must be available for floating and sluicing. For the average Alaska
dredge not less than 35 to 50 miner’s inches of clear water should flow
constantly into the pond, otherwise the pond water will become too
thick, causing excessive wear of the pumps and interfering with the
gold saving. For some dredges larger quantities may be required.
te Creek The straight flume type requires more water for sluicing than
dredges of similar capacities with screens. Except in dry seasons
the local creek supply is generally ample for dredging purposes.

pemi-Densel-driven stacker dredge on Cand

ia the Kuskokwim
‘ i ise-is stacked behind the
.o eooration and washing. the oversize'is ack d the
.?*:m_.‘ ._.”_,”_Me ”._H_a..mmua is distributed to the mia_-,....: :_m Mww_cv an
M..M.EMM and the tailing is discharged astern (figs. 64 an .

Cgunp 64—~The 815-cabic foot
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DETAILS OF DREDGE CONSTRUCTION

Tt is not practicable to discuss the many details of dredie ;mw.:u:.
construction, and operation: the reader is referred to the various
books and articles on this subject. Special reference should _x. made
{0 * Gold Dredging in the United States,” by Charles Janin, z:r-
lished ns Burcuu of Mines Bulletin 127. Some of the principal
features which apply especially to dredging in Alaska are, however,
mentioned below,

HULLS

Manv of the hulls made for use in Alaska were too small, as
r_:;,.:._;. the nnber that have been extended and widened or _::M
pontoons added to inerease huoyancy.  Swmaller dredyes have use

P
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i ¢ et Jine : dredge
Frot e o —A Jixhit 2y cubic oot opet connected buchet line ou flutue Iy

empty oil drums for this purpose.  Wooden _:.:_v, are used ,.z.,_smz.c_v.“
the ~.E.n.. dredges recently constructed at Nome have .L.wi rame-
work. With reasonable care, a hull &.c.:.r- last :F. iife of the
property. One hull is still in fair condition after 20 scusons of
dredging. Native tinber mukes very poor hulls.

BUCKET LINES

Most of the smaller dredges have open-connected bucket lines
(fig. 66). Their main advantages are lighter weight E:_._.:.,.E.
power requirements, and at one time they were favored for diggmng

diflicult bedrock and bowlders. The advantage .3. the modern .._owa..
connected line is so marked that comparison as _::..__.,.. _.,nﬁ..f..é_.._v.
The shape and weight of the bucketx are ._..:.._.:_::.._ ::::J. .ih‘._m
character and depth of the ground and the size of the gravel. For

ghadenaaisindet, "SR e s s ool

MIN (NG METHODS 189

tieht, hard digeing ground a <maller, strongly built backet should
be used,  Groumd with bowlders vequires larger buckets (fig. 67).
For clayey ground the buckets should be wide, shallow, and free
from inside projections so their load ean be more easily dumped.
With a strong, properly designed manganese-steel bucket line and
enotgh power, practically any unfrozen bedrock in Aluska dredging
ficlds can be satisfactorily dug. Dredge 21 on Ophir Creek has
dug 10 feet of slabby limestone bedrock with no great difliculty.
Except on some of the smaller flume dredges, most of the ladder
triusses are equipped with chutes or pans to catch the spill from the
buckets and return it to the digging face. During freezing weather
steam or hot water run down this chute helps to keep the material
from freezing to the ladder. In discharging into the screen hopper

FIGLKEE 67, .0 6l -cubic feot close-counected bucket line of special design

or flume the buckets also spill some materisl, which falls onto a
steeply inclined grizzly in the well hole, the undersize going to the
save-all shices,

Upper and lower tumblers of various shapes are used on the older
dredges.  The newer and the modernized dredges are mostly equipped
with a round lower tumbler and a five or six sided upper tumbler,
Except on the larger dredges and several other stacker dredges, the
main bucket line is driven by a single bull gear. This subjects the
shaft to severe strains, and has caused many breaks of the shaft or
g, The double-gear drive equalizes this strain and improves the
working of the bucket line.

Lack of enough power for the bucket line is sometimes due to
having the engine which drives the bucket line also drive other equip-
ment.  One dredge in interior Alaska has recently incereased its

e
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190 PLACER-MINING METHODR AND COSTS IX ALASKA

daily eapacity by about 300 cubie yards by changing a pump drive
to the other engine.  The speed of the bucket line should be readily
adjustable to suit different digrring conditions.  The variable-speed
motor on electric dredges answers this requirement most successfully.

The buckets and lips Jast three to five or more searons of average
digging, for the yardage handled during a season is relatively small.
Frozen ground causes the most wear and requires much additionsl
power. At s mine recently worked at Nome all the bucket lips on
one of the large dredges had to be replaced after one season’s digging
in partly thawed ground.

EFPECT OF DIGOING CONDITIONS

High bedrock gradients increase the difficulties of operation and
seriously affect the operating cost. Dams must be constructed to raise
the level of the water in the pond, and in the shallower ground much
additional bedrock must be dug to provide enough draft. A dredge
should not dig downstream unless the conditions are not a handicap.
It generally means working against the “lay” or gravel flow, espe-
cially if the gravel is flat and shingled. Downstream work usuaily
necessitates the building of dams unless the gradient is very low,
complicates tailing disposal, and makes digging more difficult.

One dredge in the interior «tarted at the head of the creek, work--
ing downstream on a 713 per cent grade. Digging conditions were
generally bad, including numerous bowlders to be disposed of ; more-
over, dams had to be constructed across the narrow channel about
every 40 feet of advance. The cost of the dams alone is stated to
have amounted to about 60 cents for every cubic yard of ground
dredged. Although the grade has now decreased to about 2 per
cent and dams are no longer necessary, digging from that direction
is more difficult. The dredge averages only about 60 per cent of
the yardage that one of this size will normally handle, partly due
to the reasons stated and partly to the fact that much clay is
present, which also slows down washing.

LENGTE OF DREDGING IRASON

The dredging season in Alaska normally lasts three to five months.
On the Seward Peninsula it averages about 100 days, most of the
dredges starting in June and closing in October. A number work
120 to 145 days during 8 favorable season, others about half this
time. One of the large dredyes at Nome started July 6, 1923, and
operated until December 2, or 149 days; and another started on May
1, 1924, and continued to December 7, or 220 days, which establishes
a new record for Aluska. In 1912 and 1915 the Blue Goose, which
then had steam power, ran for 162 days on Ophir Creek.

MINING METHODS 191

.ﬁ::;.m:n is generally delaved on ereeks fed by springs, as the
successive overflows build up thick ice known as * rh__:...cn " _om which
N..»:....n:k covers the entire valley. In the spring of 1922 o_.a, ice on
Shovel Creek was over 15 feet thick; it virtually covered the
;.....;r& -:.: caused serious damage. On July 13, 5 feet of this ice
still remained, and dredging was not possible until August, when
.‘._.2_.2. difficulties were encountered because of the Eﬂ!ﬁ&. frost.
The average season on this creek is about 75 days.

The dredging season in the interior averages 130 to 165 days, from
early in May or June to late in October or early in November. The
record is 194 days, attained by ' .
one of the Otter Creek dredges 3
in 1916. In 1923 the Kusko- m
kwim dredge and the Cache .
Creek dredge each ran 174
days.

3
~)

ICE

In the fall the ice as it forms 19
is broken and pushed aside by
the dredge, or the cakes are
removed. Slush and anchor
ice, however, quickly close on
the dredge and soon freeze it in
tightly. ‘There is no practical
way of combating this kind of
ice, although heating the hulls A f
or the pond water with steam .w.I.ALG ~§
has been tried. Experienced X, adh A
operators know that when . - u.#mn
thick ice starts to form the end Ficras 68.—8team ice cutter, 120 pounds
of the season is at hand, and "¢ & Bteambone: B, b clamp € seete
the dredge should be put into o outer wtent caving s 1, vrased, commec.
winter quarters. Some A—%m Bas.“ g, l-inch outside n:—r.e:._. brame tub-
continue to dig until frozen in i b drinch ot
and are left until spring. This practice may leave the dredge unpro-
tected n._.cB early spring floods and other dangers. The better pro-
cedure is to stop early enough to dig a level bench at some protected
place and lower the water, letting the dredge rest on an even bottom.
Dredges are only removed from the ponds when repairs of the hull
become necessary. : - )

In the spring the dredge is cut loose from the ice, water run into
the pond, and the dredge floated. The ice in the pond is sometimes
cut with saws and axes, but more often with steam points or steam
ice cutters. Figure 68 shows one of these ice cutters. The pond
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192 PLACER-MINING METHODR AND COSTS IX ALASKA

ice may also be blasted. —m:.. an early start the ice eakes are re-
moved from the poml. and the ground ahenad of the dredge is stripped
of snow and ice. Where the seasonal frost is shallow, some good
results have been obtained by sceattering ashes over the groumd.
Enough ground is thawed aliead with steam, at some operations
with water, to get the dredgre under way. Experience has 7._55.-.. that
the best practice is to start dredging as early as may be _:.._..._2-.7_0
in the spring and stop earlier in the fall rather than fight the freezing

weather.
HEEAT AXD :a!.—..

The dredges are heated with steam when necessary, n..qz.z.:.« with
a boiler supplied just for this purpose. During freezing weather
the stackers and sometimes the flumes are housed in canvas and steam
heated. Hot water or steam is applied to the ladder chute, or the
line is relieved of the accumulating frozen material from time to
time with a steam jet. . . .

Virtually all dredges are lighted by electricity. Daylight is
continuous during several summer months. The __nr::n. generator
is generally driven by a small suxiliary internal-combustion engine,
except on the electric and the steam driven dredges.

OPERATING DATA

Alaska dredges dig 20 to 60 per cent of their 933:«5 capacity,
this wide range bheing due mainly to the differing efficiency o*.:wc
various dredges and conditions of operation. An average Lm.._w.a&
from the performance of all the dredges would be i.ac _:.sa:a.é_
value, but most dredges working under average conditions _.om_._sa
40 to 45 per cent of their theoretical capacity. The short .r.&n..:n
season makes it especially imperative that the greatest ;_Szm_c_o
operating time be realized. Many of the .zzinem work 22 hours
daily, sometimes a little longer, for daysatatime. The flume .__.m;n.i
often uverage a longer operating time ~._E= ..:5,_. m:.._n....;.. V:.Es
operators claim an average operating time ...m. 90 per ceiit, ir._&-
would be possible only under exceptional conditions, r.m» the running
time should average 75 to o per cent of :..‘. total time available.
The principal causes of lost time are engine or power :.c:m._m.
mechanical accidents, floods, lack of water, frozen ground, stepping
ahead or moving in shallow ground, and clean-ups. )

The following table shows the causes and the amount of time lost
by two dredges operated under widely differing physical conditions;
further data are given under * Dredging costs.”

€
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Loat time n pereentage of lotal time

Wild Goone dredge ,
No. 1 Cache

@lovingtocuts._ ...
Moving lines.

Repairs, machinery ..
Enginetrouble ..........

Bucket line, lnadder. ... .......
Bereen

Pumps......o.co.o....
Flectric equipment _........
Kpads . ..
| T SO PPPON .
Pond and dam
Miscellansous

Lower tumbler, oiling
Upper turabler, repal

Power piant, diteh, ete
Hopper. ..o iiiiinanns
Lost time

Running time._.......... R
Total time

:S“."‘
gE8w
SEAIIRINS

* Digging downstream.
* Time lost in 1917 was 34.9 per oent.
« Time lost on account of floods, pond, and ditch trouble.

Most dredges are operated on 12-hour shifts, the shore men, strip-
ping and thawing crews, and others that may be required working 10
hours. Several companies have adopted the eight-hour shift. On
account of the short season and the increased wage, dredge men
usually prefer the longer shift. The average shift on the dredges
comprises one winch man, one engineer, and an oiler, with one or
two shore men or roustabouts on the day shift. Most companies
employ a dredge master as superintendent. On distillate-driven
flume dredges the enginecer spends about half his time with the en-
gines and may also act as oiler and flume tender. In all, five men
constitute the entire crew for steady operation on the smallest flume
dredges.

WAGES

The wages paid by the dredging companies vary widely, even in
the same districts. The following is the average scale; board aml
lodging is provided in addition. The shore men and other laborers
are paid the prevailing wages, as given in the section on * Labor.”
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Dredge wrages

. Dredipe

fsg!ﬂ Enginoors Oflers master
n-ﬂﬂﬂ_q ,g—a ............................ $.50-00.00 | 8. 000080 | #.00-§7.50 | $19.00-812.68
Jdtarod-lanoke. .. _........ L 9.00 7. 1.00-7%] 1200 1200
Innoko (sight hours) .. . ... 7.5 7.5 6. 50 .
Fairtunks ... - 800 8.0 7.00 |s275. 4D-300. 00
.,..,..r. L et e .00 9.0 Q... -»
Yentna (eighthours) .. ... ... ... ... ..... .00 o, 4 225,00 5.00 ©235. 00

¢ Per month. » Electrician,

Dredge masters, winch men, and engineers living in the United
States or elsewhere out of the district are generally given traveling
expenses both ways and receive wages only when on the property.

POWER COSTS

The table on Alaska dredges shows the power used and the amount
of gasoline, distillate, fuel oil, Diesel oil, or wood fuel consumed by
the dredges in an average working-day. The cost of power on
distillate-driven dredges and dredges in isolated districts, where
cheap fuel or hydroelectric power is not obtainable, is generally the
greatest single item of the operating cost. Two companies operate
their electric shore plants with Diesel engines; both are located close
to tidewater. Two dredges are operated by hydroelectric power,
and one of the companies in the Innoko district (fig. 1, £2) is now
instulling a hydroelectric plant. In most districts there is little
opportunity for developing reliable and economical water power.
"The Wild Goose Co. had available for power use the ditch and pipe
line from former hvdraulic operations. This water power is avail-
able for about 100 days each season, and an auxiliary distillate en-
gine aboard the dredge is used when the water fails. Although
climatic conditions at Cache Creek would permit the use of water
for power during the entire season, the head is low, and during an

. unusually dry season there may be & month or so when lack of water
reriously affects the operation of the power plant,

"The Diesel engine has greatly reduced power costs and will receive
greater attention for dredge power in future,

Steam is the idea]l power for the average Alaska dredge but
«hould not be installed unless there is an abundant supply of gond
wood or coal near by. Early steam dredges had old and ineflicient
steam equipment, which consumed large amounts of fuel. As the
wood supply soon had to be hauled long distances, the power costs
became prohibitive, necessitating a change in power generation.
Locomobile-type steam equipment is the most practical and economi-

P R |
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cal dredge power in those isolated districts where wood can be
obtained at reasonable cost.

The Berry dredge is equipped with two 75-horsepower locomobiles
which have given satisfactory service. For power purpeses they

consumed an average of 4 cords of wool per operating day. An

additional half cord of wood is consumed during the spring and
fall, when the dredge must be heated. The wood now costs $15 per
cord on the dredge. At $60 per day for wood and $23 for the
wages and board of two engineers, one on each shift, this daily
power cost is $83, or $0.554 per horsepower-day. On a basis of 2,200
cubic yards dredged per day, this amounts to $0.038 per cubic yard.

The following table has been compiled from data on 11 dredges
operated on the Seward Peninsula in 1921, and shows that the cost
of power is exceptionally high on the distillate and semi-Diesel
dredges.

Dredge power cvst, Seward Peninsule, 1921

Cont of power *
Cubile
Total

Number of Kind yards Dorse _Lw.. ut

drodges of power dredged wer Per cul age of
in souson | PO Perday | ymd operst

dredged ing cost
320 | $441.00 %0 142 “®e
42 8L 50 .00 a1
200 8.75 .04 2.0
140 §0. 00 025 29

'} U SRRSO BRI 1,003 910.26 -

Averag mmweemeeerasmessmsemamnraeoe st 1247 ... .73 38

« Inclades only onst of foel, lubricating ofl, and labor In sttendance. At most of the distillate-drives
gﬁ.—"% devotes only part of his time to the engines.

The average cost of distillate delivered to the above dredges was
63 cents per gallon. The 24° Diesel oil at the semi-Diesel dredges
cost 36 cents per gallon and at the Diesel-electric plant 30 cents.
Distillate cost 17 cents and 24° Diesel oil 63 cents per gallon at
Seattle. The charge of $50 per day at the hydroelectric plant in-
cludes the proportional cost of ditch maintenance and attendance at
the plant, the latter being mainly part of the dredge master’s
wages, all prorated on the basis of 100 days for the season.

CACHE CREEK DREDGE

Until 1921 the Cache Creek dredge was steam operated, and a
poor-grade lignite coal mined close by was used for fuel. The coal
proved unsatisfactory. the steam power too costly, and with the
heavy steam equipment aboard the dredge drew too much water for
proper draft. Hydroelectric power was then developed, a 1-mile

o
v P




196 cene FEOMINENG ML AN el N ALASKRA

ditel bu Fae ,__:L_:_,_..._ to deliver the water ____‘...:h__ H] donble _..__x.
line Lo g Jong and 3 inches in dimeter to a 23 inch double-
disehurs oohine water wheel under xo-foot hewed. The 500 kv. u.
belt-driv o eperator produces the alternating  current,  which
18 tran=tted a1 L000 volts to the transformer near thie deedge,
where it o ppped down to 2300 volts and transformed to 410 volts
aboard . gpedge. An avernge & 3800 kw. h i« used per
operatit.. gy In 1922 power, which included ditch and pipe-line
maintenc . o nnd the cost of labor, supplies, and power-plant repairs,
cost N per kilowntt-hour, or ®0.253 per cubic vard dredged.
The avei .. cout of this power for three seasons has heen $32.43 per
day, or > ong per cubie vard dredeed.  The pipe line, turbine, and
most oF o ectrieal equipment was secondhand.  The entire power
installat ., oot 852654, inchuling %19.473 for the ditch and pipe
line and .y 078 for the dredge electrical equipment.

DREDGING AT NUME

The la.....it power plant for dredge operation in Alaska is at
Nome ai  hae six H2o-horsepower Diesel engines. These use 14 to
16° fuei | Jelivered to the Nome anchorage in tank steamers. The

fuel coi o ption under average load is approximately 25 gallons

per ho or engine.  The engines are direct connected to 2300-
volt aitv .\ ing-current generators. This current is transformed
to 1100y and transmitted 314 miles to the dredges.  Conditions

are al=o ¢ orable for developing cheap power from coal or Diesel
oil in the 1 pirbanks district, where the plant can be located close to
the Ala: i Railroad.

METHODS OF ESTIMATING YARDAGE DREDGED

Methov | of estimating the volume of ground dredged vary. A
number . t}e cmaller operators roughly measure the area dredged
at the ¢ of the searon and, knowing the average depth dredged,
can appi sximate the yardage. weral operators dredging shallow
deposits . he unit, * square feet of bedrock dredged,” but also
state the . opgee depth dug during the season. The more systematic
OperRtt ke p survey every two weeks, or each month, recording
the arca o quare ?..f.:_e average depth in feet, and the volume in
cubic vo 1 Allowance is made for the slope of the banks and
irreguibt e in the slope or depth of the cut, especially in the deeper
groumd.

‘

Wt a0 peed by o number of the companies is to lay out a base
line ulo o e or both sides of the course 1o be dredged, setting
stakes 0 eevals of 100 or more feet. From these points the sur-
vey 1>t g then plotted, and the area obtained with a planimeter,
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or calenlate. From the area and the average depth of ground
due. dernved from the daily dredge reports, the yardage is deter-
mined. The arven ahead of the dredge is often staked out in 100-
foot or other size squares, With either method the position and
progress of the dredge and the ent measurements can be quickly
determined. In ground where the distribution of gold is irregular
or prospecting hax not been thorough, close drilling may be done
ahead of the dredge.  The course to be followed by the dredge and
the depth of the bedrock to be duy are further ascertained by fre-
quently panning the material dug, and unprofitable areas can thus
be avoided,

GOLD CONTENT OF GROUND DREDGED

The average recovery of gold per cubic yard dredged in Alaska
each season from 1911 to 1922 was 5l to 77 cents per cubic yard,
according to Brooks.® In 1923 this average dropped to 4 cents,
the lowest in history. Most of the gold gravels now being dredged
vield 20 to 50 cents per cubic vard, about one-third averaging around
50 cents. Three dredges report gold recoveries of 60 to T3 cents per
cubic yard and one more than $1.25. There appears to be small
opportunity of acquiring dredgeable ground which will exceed 40
to 50 cents per cubic yard unless new virgin fields should be dis-
covered.

DREDGE OPERATING COSTS

Alaska dredging costs are usually high and vary widely, as the
dredges differ in size and efficiency and work under widely differing
conditions.  Moreover, the operating cost for the same dredge may
vary greatly from season to season. This report gives the operat-
ing cost only, and unless otherwise noted does not include deprecia-
tion, depletion, royalty, interest, or other charges against capital
invested,

The operating cost is 15 to 35 cents per cubic yard. The higher
firure has sometimes been exceeded, due to unusually adverse con-
ditions, serions aceidents, or ineflicient management. Costs of 15
to 18 cents are only realized by a few well-munaged properties in
the more accessible districts under generally favorable conditions.
Some of the low costs claimed are often due to the bookkeeping
system employed or to the fact that office expense, management,
ete. are not included.  From incomplete data supplied by operators
of 11 dredees running under widely differing conditions on the
Sewnrd Peninsula in 1921, an attempt has been made to estimate
the cost of dredging for that year. The data cover operation of

@ fironkr, A, 11, end Cappe, 8 R © The Alaskan mining Industry in 192277 Mineral
Resonvees of Aleka, 10225 UL S0 Geolo Survey Bull, BN EUHE PN TINS BN
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four dredges in the Nowe district~. three in the Solomon district,
and four in the Council district, With the exception of a very
small yardage which was artificially thawed at two of the places,
the ground dredged was unfrozen, except for some reasonal frost.
The 11 dredges dug 1,323,500 cubic yards, but 740,000 cubic yards
of this were handled by three dredges.

The opersting costs were 15 to 38 cents per cubic yard, the average
being 21.6 cents. The total amount of capital invested in dredging
equipment was ectimated at $590000, This i low, but 8 number
of these dredges were scquired for nominal sums and could not now
be replaced for twice the amount. Although the life of the prop-
erty usually could not be definitely determined, ghe depreciation on
equipment roughly averaged 4.64 cents and simple interest at 6
per cent averaged 267 cents, a total of 7.31 cents per cubic yard;
at the various mines it ranged from 2 to 20 cents. In this estimate
the cost of land, royslties, etc., are pot included. The season of
1921 was longer than the average season and operating conditions
were generally more favorable. The number of days worked by
the dredges varied from 75 to 129, the average being about 100.

One engineer estimates that the frozen ground on the Nome tun-
dra can be dredged at an operating cost of 9 to 10 cents per cubic
yard, exclusive of thawing costs. The total cost, including thaw-
ing and all capital charges. is estimated at 23 cents per cubic yard.
The estimate is based on the assumption that four dredges are op-
erated for a season of seven months and are capable of digging
#00,000 cubic yards per month. .

DETAILED DATA FROM INDIVIDUAL OPERATIONS

The following detailed data and costs cover operations conducted

by dredges of different sizes and types under differing conditions.
Much of the information obtained concerning production and capi-
tal charges of mining opersat ions, and in some instances the operat-
ing costs, is confidential and must be omitted. It is particularly
gratifying to be sble to present complete costs for the Wild Goose
Mining & Trading Co.’s No. 1 dredge, which were freely given, for
these data contain detailed accounts of its very successful operation
from 1910, when it started, to the chutdown in 1924. This dredge
was formerly driven by distillate engines. In 1915 it was electrically

equipped and operated by hydroelectric power, except during the
late fall or during short periods of water shortage, when power was .

supplied by the suxiliary distillate engine.

MINING METHODS

Operativns of Wild tGouse dredge No. 1

199

{Total cublc yards dredged, 1910-1934, inclusive, 3,003,774

Dredged — Average
Your Length perat alor re- Opersting
of searcts | ing time . covered per' 0N per
: : Per seusun | Perday |cubic yurd cubic yard.. .

Per eent | Cuble pards Cubic purds Oratz
.......... 12,550 |.ooaevnnn. - $1. 013 50
..3.. 224,719 1,840 L8573 Ly 3
24 M, 490 1,017 . N8
5.0 197, T8 1, 563 (637 “3).77
w2 272, o 218 . 7608 L3S ]
. 05, 293 3154 T8 *15.75
.......... Pe T 3 RN .08l
[ %] 215, 79 1,49 . 55% .00
..... e I I

. 8184 ]
“il uTw 2001 Jes e
.......... | 200,58 200 e 9.3
8.7 204, 94 2072 .0 17.47
"7 201, 4556 1, 865 .6718 18 48
0.1 188, 750 2082 o0 18 52
.n%iiértgéssg-.u.a‘!‘;i.

» Dificulty with frozen ground conditions. Retarded digging.

Note.— RBefore 1920 some small areass were thawed. Oround ‘umially contained only: seasonal frost.

Depth dug varied from 7 10 24 feet.  Bedrock was schist and thin-bedded iimestone. Gravel was medium

sise with sowe bowiders. Dredge was digging downstreain.

Opcrating costa of Wild Goose dredge No. 1

m? ms e 190
§7,800.37 | $R,0BL.50 | 10,744 00
14,438.62 | 11,198 52 0,771.5

4,357.32| 215120 1,306. 98
249,08 4, 00w, &5 1,645.32
1,326 % L,71212 1,385, 27
1, 402 45 1,915.19 2,104 18
264553 | 4,424 82 4N
2, 087.01 3,052 05 423
............ 2¥W 1, 230. 90
............ 721. 80 1,325
ana 6. 65 416.28
1,750.00 | 3,361.91 | -5-466-98-
4,900. 3 5037.80 |  ETW
408, 55 kL X 1,057.01
“oMM| #1n6E] 0,006
.25 s ] .28

NoTE —Caphtal Invested in dredge and its equipment, $125,000: §
and interest, § per onDt; AINOUNts to $18,576 per season, or B.E‘Jﬂnﬂﬂu

t. $15,000. Depreciation
—.o-..l “pcn..e yard (estizasied).

Operations of Wild Goose dredpe No. 2

Cubie yards dredged— | Average | Openatl
Yeur i—aa!w ! ..ﬂ._._! -h.-a. a....n a_h-
cubic ¥ ou
days | por gmason | Per day eents gﬂ—.
137 200, 987 1,479 3] .
100 213, 797 2,1 .47 “ “
9 150, 38 1,052 [y - RS

Nove. —t'od inchates management, ete.  Former fitue (loose dredge purchased v laoee
$15.400; Operstesl by thein for thrve years only; Lo e i, it vondihion
$153.00; apersin ¥ h_:- ap ree vﬁ.ﬁ.ﬁ:w. s:.._.._.. broke lute in 1923; operation Anished; grounst condition
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Riley Investmoent Co., dredging cosls and data, Olter Creek

1921 1923
ks:
wration, renewsls, and repubrs.._ .- e emrenecaneceasnesmman e §35, R6). 70 | = 340, 008, 27
B T I [N 1K ] ), 2. 99
. . .. o [ q.!.ﬁw ’M«ﬁir“
woount, including manageseddt . . ... .wl 41 . &
B M 57210 | 2600
1I0.400.98 | ooviovon

eofit fromn machine shop)®.. ... 7.4200 ). ... ......
e e e iammmemeemve e e ma e ool 102, 918 RS BLTAM
v S00b of BOOPOCR . .o oo s eeeiii e n . CORLE. 3.3 17.4
T ! T SRR LR TR ET R e . [ 18 ] ane
P
ot of hedrock dBg. ..o aieic caooomenemones 308, 475 4085, 960
dopth dug. ..o e et .- . .5 ne
FAS QUR *.. . eieiihieneaaie i ea e ene PO 108, 200 241, 604
ot of bexirock thawed 6. . .. .. ..o 208, 000 285, 000
(LT N
T S i Bno 125
AIIIC FAT . ot e e e et iman e 4256 st
epare oot dredged ... ... .. .. 19.2 1.8
ubic yard dredged ¢ . e e e ..do. . 8.8 1ns
value of gold recovered per cubic yurd <. ... 6.4 .3
ofoperatingdays e ... . . oo.eaoo o 7181 s )68

aising sunken dredge, $7.475, nat included. Includes $8.372.84 for new buckets, lips, ote,
ge made agrinst dredge and thawing; credited luter

rd value, cost, and other data ralculated trom square foot data.

A thawed, approsimately half was thuwed with steam sod half with water.

shout 30 duys lust due to labor strike.

o Oct. 2,

o Nov. 4,

redge was constructed in 1914. 1n 193 this dredge operated s seanon of 162 day., digging 488,675

271,486 cubic yards.  The avernge depth dug was 15 et. About two-thirds of the ground

ruwel.a MBA was thawed with walet at natural sernpersture. The operating cost was 25.1
ic yued.

Beston & Donnelly dredge dala, Otter Creck®

0 wm 1923

st
proliminary...... ceoeee - cescemsaveancmvarocennen 8, 528. 53 0, 645, BS a2
operation ... ...onue o flieiaa- W 41U 2,708 74 31,858 9
e e S| nan| ima
nary stri . & L, 7. , 417,
wount loss. ... -.“‘ e een 2,301.93
palrs LTI TR AN TN 1, 108 88
NAry ShAW IR, - oocenieene craaeaeas e [ X [ W S,
1 OPOTRLIGDE. . o con —eoermcreemanenos i naes 2NN G 419. 66 330. 9
8 s iieenaniemean memamomeeanes s 16,408 82 84,015, 48 0,66 78
o sejuiare 1008 of bedroek. .. ... ... CCDS.. s L8 1.3
m_:,:_.r;va RSP UPRNRURN . || SN ne a1 2.8
ate:
KU oeeeeeninenes square feet &28, 060 458, 300 430, 200
e depthdug..._....... et 13.8 13.5% 14.0
ardadug. ... ... 2, N 228,150 227,73

thawed . .. i sjunre fet 2500 | Bmall ares Very little.
ol operasting days. .. oo o s 4387 142 110}

cansteacted in 1916 Sinre 1923 operated by Naorthern Alwske Dredging Co,
et acharaed  Wounkd adif 1.5 bt 2 cents per eubnr yurdt
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Cache Creck dredye date

w2 L] 93 LM
O T e samgrmet, .
ahor, onr.. $15, 653 OB | $49,052. 07 | ]37,500. 78 o8
Dirediee and power supphtes. .. ... . T8 H ! 124320 R, @8, 3 ﬁ:?“
Miscellanene® o, A WL H K019 | 12,642 13 100, 62
San Francisco office, se YOU. 08 “aw 47502 J-v
L T PO 70,7282 1 71,674.40 | 39,0854 73,0108
POr CUBIC YAPG. oo moeoome oo ooemeerannn e CORES. Y!
A ‘Sz.ﬂ .nto—ouu 0 1458 (3 n. ] Q. 1921 0. 3046
LI T TR (L] 4in .12 4
Diguing time..... por cent.. 7.0 X 3.“ .w.u”
e yurds dig I Sl waie| wwam| M| e
.............. L 04
AVErngo Opth dUE. ... .- wereeeennncon one- et 2.0 ) .l ™

& Inciudes bullion charges, insurance, traveling sxpense, sundries,
» Otfice expense, etc., inciuded sbove. ’ e
o July 24 to Oct. 25.
4 May 17 to Nov. &
* May 13 to Nov. 8.
1 May 13 to Oct. 11,
¢ Floods caused four shutdowns, with bes of 3134 days.
SPU::::Q.“:.»EE%S& half of time due to water shortage for hydroslectric power; nine days

+ Broken spud caused Joss of 12 days. 5 S

Nore.~Unfrozen shallow creak denosit, gra " medl Eu size with ge;!- 8153- in 83-_ a .-..I.na -
must dig up to about 6 feet of rasy-digging coal formstion bedrock $o provide dredge flotation; digging
upstream over average grade of about 2.5 per eent. t P

Berry dredpe date

i -] 19 1994
Opesing s I e

superintendent®.........oonmmracmimcremncenan . S08.08 | S 425, 733,42 | ¢ 8§25,444.08
Bupplies, €80 . .u.eovne oo iirtanrne e mnanaan €15,062.06 ] )3 W57 14,632 34
8 eXPenSe . . ..... 562. 61 474. 4 400, 32
Qeneral expense. .........co.nn . 3, 138. 99 7739 2,005878
Traveling expenses. . fecmmssmcnamcscronnen Ceme s 1,324.97 1,153.83 1,581 14
Insurance and taxes.. 2, 652. 08 2, M1.68 2,956. 04
Total._ 42,004.38 44,3806 83 47,158. 08

Per cubic yard. :
_v":i bl oamis. [§. 1] 0.1784 0. 3302

¥ VB OPOTRUIA. ..« ceereemenns comemraiseniinasilionnemcnsn ‘9 128 1

Operating time per oent. 4.4 80.3 }ereannn... ﬂ
Cubic yards dug. .. ..o cooooaeiegen heeireeaae e 187,12 251, €82 2,84

oua-w..das.m_;ﬂ stripping apd thawing labor, $3,901.15; supplics, cost not segreguted; steam thawed, 40,000
& Includes stri and thawing labor, $6,750.74; 71.06;
. hr.ﬂﬁau..:,uﬁ_.ﬂ-!w_n?. ._-ar?l “.q supplies, $571.05; stripped 76,000 cuble yards of over-
nciudes stripping an wing Y 16.44; stripped 88,000 cubic yards of overburden.
u“u"ﬂu!ss_ EM*USCS. 12. mw.:%la.?mv. 19 10 39 to thaw il.—?w."o.
o July i Oct. 7. Inchades sbout 30 days—July 13 to Aug. }—when dreige was shut down, lacking water

Nors.—(Cost of prospecting labor and supplies in 1923, $1,004.78, not included in ahove cost. Moving
and reconstruction of dredge compieted June, 1922 (cost $13,267.42) and charged 10 capital wecount, Steam-
ted dredge; ground .ﬂ::w {roren, mostly seasonal froat; from 5 to 18 toet dee L:z stripping off 4 seet
zﬂ.:.qv:n.r.ﬂ: average depih, 10 foet; bedrock, schist, and granite; suie bigh, reofs; o granite

92408°—21-——14
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Alaska Mines tos, Nome, di dying costs, 1820

& M 1 ont P

|, . per  Per cent of

: .:Aﬁ.:‘ Letilin yard | aperating
¢ : dredged st

Tahor, dredge ondy - .
Materinl, dredge

Remirs, mbor and maee s e
MIsBIOOUR . . oo oei ceemaneemn s sesisr T T

Thawing .
Power . ... ooooeveen

Tolol OPSTRMIML ..o o - o - e et
Overhead .. ccvovnenoonn- [, - i 11, 423. 00

Ot oo oee e Ty

This 8-cubic foot electric-driven dredge was formerly opersated at
Nome. It=dug 196000 cubic yards in 1920, of which 25200 cubie
yards were old tailing. During the 100 days the dredge operated the
actual running time was 79 per cent, the greatest loss of time being
due to lack of oil for power. Power was produced by a 650-kilowatt
shore plant at a cost of 6.5 cents per kilowatt hour, which was excessive.
Of the ground dredged. 88.807 cubic yards were thawed with water
at natural temperature at a cost of 1149 cents per cubic yard.

TYPICAL PLACER IN INTERIOR DISTRICT

The following will illustrate the operation of a 21,-cubic foot,
distillate-engine driven, flume dredge in an isolated interior district.
In 1922, the second season of its operation, this dredge dug 136,000
cubic yards from June 3 to October 22, or 142 days, averaging about
90 hours of digging time each day. The average depth dug was 11
feet. The ground was unfrozen, but for some seasonal frost, and
afforded favorable digging conditions. The operating costs for 1922
were:

Operating costs for distillate-driven flume dredgo

Per cuble

Total yard
............................................... $LUTA M e
wﬂwu- ST AN | o eenen
Mining . . PO
Distillaste snd ofd . ....oocvo-0 10, 709.85 1. ..oo.--
Eapress and postage .. oo oo l:».we ....... .
Traveling exj} and misorllaDeols oo e Wb 5 ) e
31, 757.91 90, 2135
Munagement, San Francisco office exjense, ste 6, 08} 16 L0447
37, 8%, 07 I3
S

e

i =
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The capital investeid in the dredge is $42,706; depreciation in
eight years plus 6 per cent simple interest amounts to 5.8 cents per
cubic yard dredged in 1922 Dredges of this type and size were
formerly operated on the Seward Peninsula at an operating cost of
about 15 cents per cubic yard.

COST OF GOLD DREDGES

The cost of the gold dredges has increased 50 to 70 per cent since
8 or 10 years ago. As formerly mentioned, some of the earlier Alaska
dredges could not be duplicated and placed in operation now for twice
the original cost. Although it is difficult to estimate the cost and
capacity of a dredge unless all conditions are known, the following
table, compiled from data obtained from several dredge builders,
gives the weight, approximate average monthly capacity, and other
details for dredges of different sizes and types and their approximate
cost f. 0. b. Pacific coast.

Approzimate cost and weight of gold dredges

» s k3 %
] . g wm
» g g
Tyve of mn Ep|a| & (%g|ds
Type of dredge ~ R Axy | Xindof power um. 3 4 nm E
% ) ezl ¥ B
} 1 Mh .W g M m.fh
= « < a 3 = <
Cubic COuble Board
feet : pards F| fet |Tons
Flume.....ccoovvenn- 14 315 ..... 17,500 | Distillate. ... ..... 30|12] 17,00 52 *315, 000
Combinstion flume 2 i (lose con- | 36,000 | Hteam locomobile.| 80 30| 75000} 210 4% 000
screenandconveyer. nected.
DO. e 2 {Close..... 38,000 |..._.. [ F R LRI | I SPU M 45, 000
Flume . ____..... 2% cﬁu ..... 30, 000 | Distillate. _._.__.. 0] 18] 60,000 ] 125 24,500
Screen and stacker__..| 3 { Close..... 45,000 | Diesel engine. ... ” w0 | 20] suowi. .. 62, 000
b 9 T, ... do. ... 52,000 ... 40— oooaeee-t 150 35} 105,000 325 ] §6,000
Do g .do...... 52,000 | ... 0. e Ol 75, 000
Combination flume 4 |...do.._...| 60,000 | Steam locomobile . 150 | 35 | 105,000 | 345 82, 000
screen and conveyer.
¢ |...do_..... 60, 000 | Diesel engine ... 290135 ... emarunnas- 100, 000
8 {._.do...... ¥5, 000 Bteam electric..... 250 | 40 | 200,000 | 670 | 200,000
8 |...do...... 100,000 ... _. [ T Y {300 | 40 | 220,000 875 | 215, 000
si...do...... 120,000 i..... [ 7. Y i 400 | 40 | 250,000 | 25 | 285 000
¢ (ast of machinery only.
* includes steam shore plant. :

aﬂﬂpﬂmﬁﬁ“gﬂi engine power costs $1,000 to $1,500 more than steam-locomobile power on 3 to 123

From a study of the preceding table and the tables on ocean and
inland freighting costs an approximate estimate can be made of the
cost of a dredge landed at the property. To this must be added the
cost of erection. Under average conditions, 214-cubic foot flume
dredges have been erected for $7.000 to $9.000, the combination 314-
cubic foot dredges for $12,000 to $18000, and the 314 to 4 cubic foot
stacker dredges from $18000 to $25.000. Dredge 32 (see table on
Alaska dredges, p. 178) was recently erected in 43 days at a cost
of $15,00, :
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Dredge 24 ready to sperate cost .*....925 in ::.ﬁ., xwﬂﬂ._nﬂﬁ?. oﬂm
originully erected on Bangor Creek in 1914, cost Z.u..u._. _... w_”. ...:
$90,000 in Oakland. Dredge 6 cost $85,000 e...x..:.& in 1 ..~...k_ bou
10 years apo a 215-cubic foot flume a:.w_n... r.:_:._.:. to .__....pr.. .z.
cost about $27,500, erected in the Council and .Ic_:_..:.i dis w_a_m
These dredges, erected in districts of average E....in_.:__.?.,.,..w:. .w
now cost 45,000 to $30,000. Although the cost Ww the FS.E.. _”‘ r.._
is not definitely known, dredge 13 cost ..._x:;. $500,000 ..:.wr.w =.=»-
dredge 11 about $600,000. Their erection was 2::_.412 z. _.M..A_“”.
the winter when extremely cold weather EE& r.:é:.( acv . %‘ wh.
Dredge 21, as now constructed, cost .prci ..%.Tm.ixx_. Auv__.n.w r..~ -
cost $86.000 erected in 1915, Dredge 25 cost vEc.cc:, at ».. zaq..” i
1917 and erected at the property $180,000. U_.nir-w ..Nx mo,:e F50, .
erected. Dredge 30 cost $50,000 in :.ww? Dredge 33, .av o..._nw—w.wmwu
erected on Glacier Creek, cost $28,000 in 1915. Dredge 34 .ac,fo_ y
000 erected in 1918, but an additional sum has v@: mmxw:n..u n_sa_mom
made later. Many dredges on Seward m.m::ﬁ.,:? have .o.p”:.mm_.
ownership at least once or twice and have often been aon:_thamom-
very nominal costs through direct m.a_w or bankruptcy M_. S
ings. Others have been constructed with parts from older dredges.

MOVEMENT OF DREDGES

Some dredges which have ?.cqmi. unprofitable ow MNMS_— r“Mm
completed the dredging of their original nnc.::m rgwﬁ. n Bw:x—
to new locations. These used dredges have at times : Mo%. J:
for a small part of their clnm:..—_ cost or have been .ch—.»‘_mM : MMS _m
their earlier period of operation, and thus made i1t voffw_ M T
ward to dredge lower-grade gravels or mmsn.__en areas whic oo——“o.
not otherwise be worked at a E..cmr This is J._‘:».ﬁ Mm mw num _s..
of the dredging operations, particularly on the Sewar o:.bmcrw

Dredges have been moved to new _o.cs__:em on the zu:.w n.ﬂw, . o
distant creeks, and often to new districts. Some small dredges ‘o~
Seward Peninsuls weighing from 125 to 200 tons _;.,.e r.z.i =5MM»3
over the snow without dismantling: m.d.;n@ i..e_r-_zsr. 25() e% :
tons must be dismantled, and the hull is cut n _E:.. r.:n—.w i.m?
During the .winter of 121 dredge 5 was :..‘:.E_ from ...:.w.:.
Creek to Anvil Creek, a distance of 14 5;@.. ,:zw ..r.e:n.o was ~.:a.
mantled and the hull cut in two -a:ﬁ@.i_m&. ._ he ._._x::w”: ing
cost $1.500, the hauling $11,000. The entire job, ._E._.:_.:r- :..E..m
erection of the dredge, was contracted for n..*uq.;x.. u_-._ )
dredge 18 was moved from Mystery Creek to Ophir Creek, a d 7 .,:__..ne
of 12 miles. The dredge was dismantled a:.; ..__.. hall cut in :.. ;
The contract cost of dismantling and rebuilding the dredge was

r..- ._.L,.r_nr Br,.r-x.a: refer to first column of table facing p. 178,
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£3,000, and the cost of moving was $3,000, The dredge ready to
operate on Ophir Creek cost the company $2850. Dredge 24 was
dismantled and hauled 214 miles down the creek for £3,500 and
reconstructed.  This entire cost was about $15.000, which included
additional material. Several dredges have dug their way for several
miles downstream through old tailing to a new area, the gold
recovery by the dredge puying a part of the moving cost.

GOLD SAVING

The high cost of placer mining in Alaska and the lower average
gold content of the gravels now being mined necessitate efficient
gold-saving equipment. At most mines the gold is chiefly coarse
or heavy, and although some fine gold is generally present, practi-
cally all can usually be saved with very few refinements in gold-
saving practice if the gold-bearing material is thoroughly washed
and disintegrated. Quite often the gold is coated with a film of
iron oxide or with some compound of sulphur, arsenic, or other im-
purity. Tt is difficult to save coated fine gold in the sluices. Light
flaky or flour gold is rarely present in appreciable quantity, and
only a very small proportion can be saved by usual methods.

The loss of gold in the tailing can not be accurately determined,
as there is no practical way of accurately sampling the gold-
bearing material or the tailing. The average placer miner
does not like to admit that gold is being lost. However, many
dumps contain chunks of unwashed material which carry gold and
sometimes amalgam. Gold loss in tailing is further evidenced in the
number of “snipers” working over old dumps and in the results
of drilling or subsequent mining.

Gold losses in the earlier days were probably larger than at
present, for the deposits contained a higher gold content, and a loss
was not considered so serious. The sluices were often poorly
adapted for the work or were overloaded. Purington * estimated
that in the interior districts where two or five boxes with no drop-
offs were used in saving the gold, 10 to 20 per cent of the gold lifted
into the boxes was lost. Losses of 5) per cent were not uncommon in
those days, and there still are a few mines where only 70 per cent of
the gold put into the sluices is recovered.

With free-washing gravel—that is, gravel free of difficult clay—
a high percentage of the gold can usually be saved by the customary
methods. Most gold losses are accounted for by the presence of
stiff sticky clay, which is difficult to disintegrate and tends to rob
the riffles of gold or amalgam, and by the lack of suitable sluice

“ Purington, C. W., Methods and Costs of Gravel and lacer Minlng in Alaska: U, S,
Geol. Survey Bull, 263, 1403, p. 191,
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200 PLACER-MINING METHODS AND €OT= IN ALASKA

pradients. Some loss may alvo result from shortage of water for
sluicing: or the intermittent use of water in *splashes,” which
apitate the rifles, carries gold through the boxes. Lack of grade
may prevent employment of added retinements in gold saving st
most hydraulic and some open-cut mines: however, refinements in
gold saving should be practiced at the drift mines where only the
richer purt of the deposit is mined and at mechanical or other
operations where large amounts of barren or low-grade material
are first removed at considerable cost to get to the “pay.” Condi-
tions are generally favorable for this at such mines, as the gold-
bearing material is elevated and grade thus provided.

Although it is unnecessary here to discuss the refinements of
gold saving, certain Alaska methods will be briefly mentioned.

GOLD SAVING IN MINING METHODS OTHER THAN DREDGING
SLUICES

Long sluices are seldom nsed in Alaska on account of lack of
grade. Except where special hydraulic mining methods are em-
ployed, sluices more than 200 feet long are used only to aid in dis-
posal of tailing. The longer the sluice the more thoroughly can
the material be disintegrated. Narrow sluices and a deep flow of
material through them generally cause gold losses, especially if the
gold is fine. The flow through the sluices should be deep enough
to cover the largest bowlders but under average conditions should
not be over 6 or & inches. The tendency for the riffles to pack in-
creases with the depth of the flow.

In hydraulic mining, where the material is quite thoroughly dis-
integrated before it reaches the sluices, short lengths of sluices may
prove satisfactory, although if conditions permitted longer sluices
and underenrrents would be better practice. In hydraulic mining
of creck placers grades of 4 to 6 inches to the 12-foot box are the
rule. although higher grades are often created by using special
methods of setting the sluice boxes. A grade of 6 inches in 12 feet
is generally considered the practicable minimum under average water
supply. and higher grades are preferred when available. The sluices
should have enough grade to prevent blocking without excessive use
of water. At a number of the hydraulic mines a large quantity of
ground-sluice water is used because of the low grade available, so
the sluices run almost full; yet the gold loss is very slight, for the
gokd is coarse and heavy, the material is well washed, and the sluices
are long.

Fine gold, whether bright or coated. requires special attention,
The shuices should be wide, so that the flow may be shallow, and set
on steeper grades to keep rifies from packing. The saving of fine

w
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gold i« best accomplished by separating=the hewvier material and
pussing the undersize over gold tables or undercurrents. When the
gold is bright, the use of quicksilver is advisable.

In general, B0 to 90 per cent of the average gold recovered is
retained either in the dump box, if one is used, or in the first three
or four sluice boxes. The lower end of the sluice usually contsins
only a very small percentage of the total gold recovered,

SLUIVE DROI'S

Where practicable, vertical drops in the sluice help in disintegrat-
ing the material. Although a fall of a few inches will help, the
most cfficient drop is 1 to 5 or more feet high and is placed where

— ) 1| I
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Figuas 69,—Dump or l._:_ box

the material is first passed over a grizzly or inclined grating. The
fine material and water fall into the sluice below, and the washed
oversize is dumped outside of the sluice.

MUD OR DUMP BOXES

The use of mud or dump boxes in shiicing is characteristic of drift
mining and mechanical mining in Alaska when the material con-
tains clay or mud and is difficult to wash or is delivered intermit-
tently in relatively large loads. Small mud boxes are also used at
some placers mined by “shoveling in.”

Figure 69 is a sketch of a dump box. The latter is merely a wide
sluice box. tapering at the lower end to the width of the regular
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208 PLACER-MINING METHODSE AND COSTS IN ALASKA

Juice box and set on a gvade of 7 to 14 inches on 12 n..i. ._.._:.
box may be paved with pole riffles (usually set lengthwise ), i:.r
block riffles, or sometimes with steel rails. Where a dump box is
wsed. an extra helper or two may be required to pukdle the clayey
mnterial, fork out the large rocks, and see that the 1_.:..3 do not
clog. The dump boxes at some mines worked by mechanical m-:é..
ods are 100 feet or more long. Unless the box is of ample size to
hold the load properly, it may become e_cnn.i_ and the material on
being released booms through the box and sluices, carrying unwashed
material to the dump,
RIFFLES

The principal requirements of rifes for Alaska practice are that
they be efficient gold savers, cheap but durable. and not too heavy
-Em bulky. However, riffles which are efficient under one ma..,.bm
Q.s.::e_.w may not prove suitable under others. The Hungarian
or transverse riffle is commonly considered the best, although it re-
tards the flow more than the longitudinal. It is generally good
practice to use both, placing the transverse riffles in the upper boxes
with the longitudinal below, or alternating with short sets cm. ﬁ.rc
gransverse. The rolling action of transverse ..E.ruw 827 to disin-
tegrate the material more readily than the sliding sm.:os.arn_.u?
teristic of longitudinal ones. The spacing between riffles is reg-
Jated by conditions and by the results obtained. At ».w_.nzra v.::.a_.w it
r%:.;.::.(. ranges from 1% to 3 inches; the longitudinal rifles are
sometinies given wider spacing.

POLE AND WOUDEN-BLOCK RIFFLES

Spruce poles are more generally used in Alaska for Bn.Esn riffles
than any other material, especially for the smaller sluices. Pole
riffies are cheap and easy to handle but mrcc.r_ ci« be used .s.rmwc
the gold is coarse. They are placed longitudinally in the sluices in
cets of three to five small green spruce poles 3 to 8 feet long, peeled
and held together by nailing them to crosspieces at each end; they
are often shod with strips of iron or steel. .

Woden-block riffles are used more at the hydraulic and mechanical
operations und are generally made in sets. A number of blocks are
set on end with spaces between them and held so by a strip of

wood nailed on one or opposite cides. The sets are placed eross-

wise in the slhuice, so that the longitudinal spaces between the blocks
are offset or staggered (see fig. 24). The strips should extend be-
vond the end blocks to allow the liners on the sides of the box to
tit over them and hold the riflles in place.  Some operators merely
« toenail  the blocks to the boxes, but sets properly made are more

i

GOLD SAVING 200

ensily handled and held in place. Spruce and cottonwood blocks
are nsedd. but cottonwood makes a poor block,

At one mine the three upper boxes were paved with wooden blocks,
with longitudinal rail rifles below,  On cleaning up, very little gold
was found in the upper boxes, hut most of it was found in the rail
riffles. The block riffles had been closely spaced and had “ broomed ™
over.

STEEL-RAIL, ANGLE-IRON, AND CAST-1RON RIFFLES

Steel-rail rifffes are rapidly replacing wooden blocks, especially
where 0il rails are obtainable from railroads and other sources at com-
paratively low cost, but the expense of haulage prevents their use
in the more remote localities. Rail riffies answer all requirements
for efficient gold savers, The steel rails used weigh 12 to 40 pounds
per yard and are placed transversely or longitudinally, usually with
the ball side up. When used with the bottom side up, the rails are
commonly spaced 1 to 2 inches between edges. It is said that riffles
placed bottom side up do not pack, as they cause the proper “ boil,”
and that the gold readily lodges beneath and is protected by the
broad flanges. The wide surface of steel exposed when placed
longitudinally with the bottom side up lessens the frictional resis-
tance to the flow, which is of advantage where the grade is low.
There are numerous kinds of spacers, flanges, and methods of fasten-
ing the rails together in sets and for holding them in place in the
sluices. Bouery* made an extensive study of riffles at the La
Grange hydraulic mine in California.

Angle-iron riffles are used mainly on dredges, in some hydraulic
elevator sluices, and at a few small open-cut mines. Under favorable
conditions they are good savers of fine gold. They should not be
used where coarse material is sluiced. The angle irons are set trans-
versely, with the point of the angle usually facing the flow. At sev-
eral properties in the interior the use of angle irons set at a small
inclination improved the “boil ™ and proved successful. At other
mines where angle irons were tried they packed hard and failed,
possibly because they were spaced too closely or not set on proper
grade.

Cast-iron or manganese grate riffles, some of which are patented,
are generally constructed o they can be set either transversely or
longitudinally. They are easily handled, are excellent pold savers,
and are long-lived, but are too expensive for the average operation.
Boiler tubes and old plates from dredge screens are used for riffles
ut several mines,

« Houery, P, A wtudy of ritien for hydraulicklag " : Fog. and Min. Jour., vol. 95, May
24, 1913, pp. 105510060,
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NTFEL PLATES

Plates of high-carbon steel are sometimes employed. . They are
elevated above the bottom of the sluice and a transverse space is left
hetween plates, forming 8 pocket where gold is recovered.  This type
of riffle is used mainly to save grade and is generally followed by
other kinds set at higher grades. The bottoms of the smaller luices

-are often lined with boards, so that a space is left between the ends

and the sides of the boards where gold can lodge. These are known
as * false bottoms.” and as they reduce frictional resistance can be
set on lower grades, in the
same manner as sheet iron or
steel is used to line the bottom
of unriffed sluices or tail
sluices,

iIIPRIIIN,

LIRS 2t F

ROCK OR COBBLE RIFFLER

Rock or cobble riffles are
rarely used. They require
steeper grades and, being diff-
cult to lay and take up, are
more adapted for tail sluices
or others which are cleaned up
only after long periods of use.
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UNDERCURRENTS AND GQOLD
TABLES

- e - o o -..-”k.-'.'.-'-"

Undercurrents and  gold
tables are used for saving fine
or coated gold. At many
mines their use has been dis-

<

B
Fiorke 70.—8lutee-box undercurrent. A, Crom counted, often for the reason

wection: o, 13-inch steed plate, _i._g,“—wg-—“.w that the small amount of
B, Longitwlinal scetion showing r .
plate : g, Perforated plate; b, expanded metal NQE recovered 7% them did

scteen of wuoden cleats over matting, burlap.  pot ?m&ﬁ% the additional

e attention,

The. material should be disintegrated as thoroughly as practicable
before it reaches the grizzly or screen. Undercurrents are there-
fore placed near or at the end of the sluice, and all of the water
and undersize should pass through the grizzly to the undercurrent,
anly the clean oversize being retained and dumped to waste.

A sluice-box undercurrent (fig. 70) is used to good advantage at
many smaller operations in interior Alaska. An ordinary sluice box
is used. but the last box or two is equipped as shown and usnally set
at a slightly higher grade than the others. The oversize from the
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grizzly or plate goes to the dump and the undersize passes over
gold-saving blankets of burlap, matting, or other material. The
material and arrangement of the blankets depend on the character

of the fine gold to be saved. Such undercurrents require cleaning

every day or two, as the blankets become slimy with mud. They are
removed, washed in a tub, and returned. These undercurrents have
been credited with 5 to 20 per cent of the total gold recovered; they
save much fine rusty gold. Even better results should be obtainable
if conditions would permit these undercurrents to be made wider
than the regular sluice and placed on higher grades.

On the Upgrade Association property in the Iditarod district the
gold is both coarse and fine, sharp and bright, and some of it is at-
tached to quartz. Plenty of grade is available, as the mines are on
the side of & mountain. There are no difficulties with clay. The
deposit is hydraulicked, usually with a small intermittent water sup-
ply. From 8 to 12 boxes 24 inches wide are set on a 17-inch grade
snd paved with longitudinal riffles made-of 2 by 6 inch timbers shod
with pieces of manganese steel % inch thick and 115 inches wide.
These riffies are spaced 115 inches apart and held together by a
crosspiece similarly shod in sets 6 feet long. One or two boxes may
be paved with manganese-steel grids set transversely.

At the end of these boxes is a grizzly of manganese-steel bars set
transversely with 84-inch spacing, the undersize going through a chute
to an undercurrent 4 feet wide and 12 feet long, set on a 34-inch
grade. The surface of this undercurrent is covered with cocoa mat-
ting, in turn covered with wire screen of 14-inch mesh. Strips of
wood 1 inch thick and 115 inches wide are fastened transversely to
this at 30-inch centers. No mercury is used. The material which
continues over the grizzly goes to one box equipped with a sluice-box
undercurrent similar to the kind described. The undercurrents at
this property have recovered from 5 to 20 per cent of the total
clean-up.

GOLD SAVING IN DREDGING

The loss of gold in dredge tailing is usually small if the material
is thoroughly washed and disintegrated before it flows over the
tables or sluices. The same principles for gold saving hold on
dredges as for other methods of placer mining but can, in general,
be better applied on a dredge. Although numerous factors enter
into the saving of gold, much also depends upon the winch man.
Bedrock may not be dug clean or the sluices' may be overloaded.
Unless the gold is coarse or heavy and the gravel is free of sticky
clay there may be a large loss of gold on flume dredges. According
to the operator, one flume dredge working a deposit containing
much sticky clay was losing about 40 per cent of the gold. Another
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ot e o tecethoent gold savinge on e dy - -

v st ol owater generally regqraned 1o carr
throwstothe fhanes The residting high velocity or - T
tial o niot permit the highter gold to sink and IR

e,

RIFFLES

The flumes of these dredges arve paved with raid
lengthwiwe. It would be better practice if some of
set transversely, particularly in the upper part s

ciallv of elay is present or the gravel is flat. Mute — ‘ — R —
transvere rifffes and be better disintegrated thime S —————————————
over Jongitudinal riles, where it tends to slide 1y - o ——

screen thume dredges this practice is generally f = SN

ganesc or cast-iron grate rifles may be used alone e S

the table-stacker dredges standard steel-shod woode e e ;
iron rithes are mosthy used. The grades of the m == e
1 to 1. inches to the foot,

UNDERCURRENTS

Some flume dredges are provided with undercirr— ————— —— e
spaced bar or plate grizaly with small openings ==
bottom of the flame near its lower end. The
through this grizzly i

i~ conducted over short table—. = S _
with ~creens expatded metal, or punched plate la) e B — —

ting or burlap: small special transverse rifffes s

amalration plate may be used in conjunction,

of the-e undercarrents i~ governed by their consti—

tion. the character of the deposit, and the charact - ‘
.72._._.

One e dredge, formerly operated in the
reported that 20 per cent of the gold was recove —me
current. . The saving is usually lessc and in some « Sk ‘ T —

currents have been discarded because of the low —me— -
Northern Light flume dredge a test made dur- ——
showed that %254 per cent of the gold recovered

npper 25 feet of the flume, 1093 per cent in the —— S ———————
per cent by the undercurrent, and 2.5 per cent T ——
bevond the undercurrent grizzly.,  This tail sluicem
Ppunched screen, Sineh holes, laid over burlap.

SCREENS
Dredees provided with sereens not only have e

better wastiung and disintegration of the noterian B -
cut U benvier stones improve conditions for s




