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lacer Uinine Hethode and Costs in /lapke
cnd the Gonditione Lffecting Them

by

Kormapn ... Vimnler

Introﬂuot;on

+# plcer deposit i & mBes o0f gravel, sand, or other &lluvium
containing rertioclee er purgets of gold, rlatinum, tin, or other valuable
minerals or metals, that have been derived throuph erosfon from rooks
or velus. Yluecer mining 18 thercfore 8 form of mining by which this
maverial is excavated and washed $0 r8oO¥er ile valuadle content.

setilve yiisoer mining in Llakkn bepan nesr Junesu in 1660, amd
wirile conducted oleswhere in the Territory from thet time on, it waw
not until the dicgovery of the Ylondike im LB96 thst the first gold rush
etarted. Thie diedavery hrought pold secekers from all ports of the
world mnd fro:m all wilks of life. & fovw 2f theee drought with thea
the exrerionet goined fn wther fiolde, but the preuteor pumber Lhad no

spowleisr wnatover of lucer wining. There wie o prest desl to be



learned, for even the exnrrionced found entirely new conditions whieh
vraspnted many aifficult problems. 4 few yoors later gold was found

on the Seward ioninsula and Iin the interior distriocts. whera different
conditione ware ecpain encountered. Ar & result, muny dirferent methods
of »ining and Of thawing frozen arouudl otc., were used and daveloped

to contend vith the widely cifferdng canditions enaountered in the Norgh.
The :more efficient ones and those adapting themmelves hest to present
conditions, or tho resnurges of the operator, have sirvived, while

1m08t 0f the othershave passed with the devlotion of the higher prade
gravels., All the anown ylacer flelde nave bhaen mined to & certainm
exuvent. Yowo of these have been mined no thoroughly ag to ve praectio-
ally aspleted. In roat 2f the fields, rowever, Large quentities of
lower ¢rade prevels renain. sometimes (:cluding emall isalated aress

of richer gravels walgh could not be svocepafully nined bagmuse of
reairicting ynvsionl conditions sr the Limitations of the method of

nininye emplopea. ‘nese firlds sre now the seony of =ont 3§ the

procent vmlseer wining, which iB esnqucten hy drecsing. hydraul isking,
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drifting, mechenianl methndes 0f Jpen-out mining, and rround-eluicing or
booming followed by enoveling-in,

Ap the averape pold content of the gpgravels mined beyan to
docrense, the number of rmines spercied bocame less and the productlion
aseclinsa. This woe further intensified by tne etonomic conditions
brought about by the iorld “&r. Eosnomiec conditione are now greatly
improved, the cast of equipment and muppliec §8 dropping, amud traunspor-
tatlon to most of the lwporiant distrigty hee be§n muah improved,
eepocially to these dietriote reaghed by tha Alssko Sellrosd apd itae
river steumore. deonanieoal equipment, nowor pemnsration, ote., nNRE
beon meae mora vrficient, The methodus of thewlng frosen gravel with
viter ab noturdl tenpeccture has heer uevelopsd. K11 of thesc, Glong
with oxnerjenced and busineesllke mancprement, have made {¢ ﬁoeaible %o
reaunse miuing coets, and account for the recent leoér min ng develop~
ments mnd the inerosred amount of proopsating thet 12 being done.

Tae wark of the o0 1. Ge0lorfesl Lurvey in alueke ekiending

ey n perioc of e than 50 wears, kro ne rutlisned fv 1te peoiosisal
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rsnorte, water Bupwly papere. nvestisstiong of .lacer mining end the
snnuel repores on the iLlaaxs wining ingustry, kavo Leen or invaluablse
aid to tho !nuustry. Boat of th'e work wae unier the direstion of the
late Zr. Alfred !'. Bpooke, who as ohief weologist of the ilaskan
éiviston for 25 yeerrs did more to sld miniog in /ilosks than any other
verson. In 1904, %ﬁan Lleske .lscer wising was nesring its pesx of
produection, the late C. U, rurington maie &n invertifpation of the
methods anu coete of gravel and plager mlning and ths results there~
fron were published as Bulletin lio. 26¢ of tne . . Seoloricul Survey.
Tiiis exoellent work ras been widely ooneulted mnd accepted as sutnoritative
on slagkan practios. Jinge thut time, howevar, many other districte
nove becn dirpoverou anuy pctively mineus, umsny chénges ané improvenmente
hnuve bean made in wining practice, and thero huuve beasn decided changen
in eoonomie conditions,

The osxjeet of thie bu.letin i to et Tsrth the yrobent sor-
dition of tne ~L&rxan ylpoer aining sndustry, the rluaocer mining methods
»07 enpLaveu. tne cofb of Jlacer ining, and tne cuonditions &lfecting
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them, nd &2 0 be 0f intersast and help to the rlouecey miner, the

enrineer, snd 8ll interestod in the incustry. The wide flelda whieh
thie repert covaers wikes 1t necasmary to hold closely to Alaskan rractioce
and conditione sg it must be ooneldered that tho reuder nae some know=
loape of plucer mining, ae o volQme could readi{’ y be written on most of
the subjeats involvea.

The oceurronce of gold uvlaeer in rlasku s widespread. there
wow peing more than £ifty plocer nining sentere, the rolative locctions
s7¥ vhich ere shown on tho wap. Flate 1, 1t hae been impoesiblo to
vipit all of them, but thase vislited are the more importsnt ones ond
Lhose arrording the best opyortunity for study, in the oomparatively
8Tt Beupoy aaring whieh iy ie¢ nreoticsl to eonduct &« Btudy of plecey
pizing operations, many delays are encountaered and n great deel oY time
e loat iu travel ing from one dietrict to anothar, sepecially sow
triope distriotn reucﬁed vic the Yﬁxon Mvor.

Yne fielu worit in coznection with thig rerort wse sierted by

the writer in vune, 192.. colng directl to fome. frow where the Mome,
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“olomon, Counoil and Muff distriets on Bewerd reminsiule wore visitad,
then the Ruby. Het Yprings, Razpert and iairbanks districts. In 1923,
»ig itinerary included the 1ditarsd, lnno'oy @ part of the Wupkokwim,
the fairbenks, Yentna, Kizina snd Jirdwood distriots. The Clrele and
Tapto dietricte were to have beon visited that assason, but an attempt
10 veach those dlstriocte by eeroplane from rairbanke foiled becauas of
venerel forent Pirar and dense 8moko. The vriter wee unsable ¢0 return
to Llmskwe in 1924, until sarly in Aupust, when an seroplane flight wss
maae f'rom Yairbanke to msagle, & Aisnunoa of ubout 220 miles, as flown.
Tnrec hours and vweonty minutes wero roguirod for the trip, which by

the rer.dar means of travol would have required tem deye at the bdert.
Condit!one pormitted vig)ting only « sanll part of the ¥orgy Hle
cistrict, sfter which the te-le, Severty i7-le and Uirele distr!ote,

and lster, the Yslrbante and Girowood Gistricts, were vietted. Ir the
vritor's cvesd, Jno,. o Lavie of the ~uresu ewnff viglted the Yoyuk,
“undle. Immpaatwek, Lome, Yiolomor and Counell dietricts on the eward
eaiveuls 0 obtaln further snd reoant astn . tecer wialng praciice

tnare. ~VI-



vperating ahva and coste have been most willingly riven by
the operators wnhonevor ava.lablso. Lt many of the operatiomsy esycciully
at ost of the mmaller onaes, euch dota 1¢ not taiken into spgeount and
oould anly be eatimauted in & Qery genera} way. 1In vome inetanceas, date
wds ~iven confldentially, in part at lenct, and must thorefore be with-
hela. Unly euch informetion as wae consldered conelcvent nas been used,
but 1t was weneri:lly im.oseible to check any rossible errors as to the
area Or vardage mined, the avorage amount of water usea und #imilayr
daetails, nor ¢2uld rome of the denired but lacking data on ﬁast oon-
struction or sreration bde rasvived. 1t wes not the purpoms of this
investifetion, or wae §t vermissidble, ¢to sample the gfold hearing deporits,
sscertzin the licer reserves, invesiiczte tho vater resources or similar
featuresn.

In widit{ior to the information obtuained in thé rield, valu-

able ante on vlacer oporationg &nd srencrel conditious in soms of the
aistricts which coulé .t by visiteu was obtalned tnrough sonference

Sr covraspondence with thoeo onerctore cnd ovther redwonsible parties.
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The nublicetions of the government, and the muny fine articlee by &ff-
terent writers thut rave been pmblisened in the techmioal prees -ror time
to time, on matters pertaining to 1l cer unining in Alaske, have been
liberally eomsulted.

The costs given ere operating coste only, unless othorwise
noted, Tney include all coets oxce:ting such {tems ar royalry, toxes,
gtc., anu cnargos for depreciatiovs, interonty, smortization amd devloetion,
vhich may or may not be riven conelderation by the operstor. Theso
cspital chargee wmay be nominal in some instances, rut they are gemerally
larps, snd at eome operstions may be &g much or uora.thnn the operating
coBYL . The sporstione are canducted unuer-too widely differéng con-
ditions to stzto averapgo costs, ¢5 such gvarss¢ cor ts would be vary
miglrading. Tnerertore, the normal renge of the cost of conducting
the different Xinas of vlacer oporutioms, with some excentions, are
stated. For speeific examles. resresentative Oierﬂtiahs have been
ueccribeu.

snnual report® oo siucer liinine 4n sl.ska in 192:, 1941, and
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1924 rrecve nlso been vritten by the writer to rive exrly mutlisation to
n roview of the .luger operations and daveloyments, and include dengrip-
tiome of the mining methods emploved ord the comi'tions exlisting st the
more representative oparations in the various diptricte. Those reports
havo been rublished in the snmusl)l Teports of the Territorial Yine
Inspsctor, 2. v, -~tewart.

sieny requects nave besn rocoivea seking for information
eovneerning rogornment reporte, tochnical press nrticles and toxt ~ooks,
on placer mining. To ald thoso aeeiring such informstion, & ealeoted
bibliorruphy nas been added. Complete 1ists of the yublications of
the > . Jeologsiesl vurvey and the U, . -urerau of ines can be
ohtained by writing tneec respective departments ut “oehington, D.C.
The trade cata.orues distributeas by the manurnoturers of plocer mlniﬁc
aguinment ulso contain very useful informatiov, tebles and formulas,

Tre h orty coopsration apd help which has been obtuined
from tin operrtors, rusinesr men, transportaition commanies, andé i~overn=-

nent a€cictals ie most rretifying, for it ip tnrowh tneir kind

31X-



8Bsirtunco thot this work wae made -0seidls. 7he wonderful hospitality

anc courteeies ghown the writer while in the field'refleote tiose notable

truites of tho ilaskan. Aginovl odgment snd thenks are r-iven to all,
vpecisl agknowl ecyment ie 1msue to the late Ir. Alfred . Brooks

and «..loapns of the xfﬂ.Geologioal “urvey: 2.D.5tewart and Jno. 4,

- via af the V.. Buaregu of liines: and to Chrrles Janin of Zen Franelseo,

Californiu, the lactter ncting in 3 goonsulting oapnclty.



Iiistory snd srodwition

The tiret raeported dipsuvery of pLlucer gold in ilasks was
pade by o dussian engineer {a 1860 in the densl Qiver basin and a szall)
amouxat of laser mining was doue butl BOOn sbonduned. during the
oardy 70'a g0ld was found in the Tanans valiey, but i¢ wap not until
the dlscuvery near Junegu in 1880 that the .lazzan ploses cining in-
austry obtuined 1ve etart. - Lrospectors shen began thalr searsh and
in 1080 gold was found in the rorty kile disyriot and iu 2833 and 1894,
the naupart distriet gnd tne birsh cresk Liaveré in the Ulrale digtries,
wors di poovearsa. .lle these distriods wore sotively mined, the an-
nual proausiions were not eurficiently lorie to cause any unusual
interent, but with the discovary of the Klordlko in 1896 and tho very
righ bonaness whlah wore feund there, exoftemsnt ran high. Thone
wable to sirike it thore 300n laft t0 100k olsewnorgs 4 6w ydars
iater tae Tioh ug.vuitt at homn wore disguvares, followed by soyulou,

LAV & rabp6, soirbass gnd othery until tuo Qulovang discvvery in 1916.



inis nug boex the last leportant alsodvory nads. 2he mgp, i'ls 0. 1,
snows the losation of the prinoipul old plager miuing centers und
OgouUrrenass. The localities designated dou not, howaver, aover all
the plbcer gola voowrrences, and in svme Of the dlztricts but lttle
1¥ any placer mininyg ip usow boing svnducted.

Ppe following table has besn conplled to tmw the yoar the
pringipal distriots made tho first recordsd roaugtion and the total

vaiue of plooer gold and its alloyed silver produased to 1322 inoluei vae.

L



Yalue of sho :ludor Gold end Jiver yruunsed by uvlstrlote
to 1382 lnalurzlw“’

(Uuamplled rrom statistion cubldl aned by Udlseologlonl Survey.

oL and gllvey
£roguation kroduged

Xorvy Lile 1886 v 8,808,000
Jirols 1894 6,775,000
ganpapt 1696 1,610,000
Leward sendnsula 1897 83,650,000
20y Wkl 1900 4.%‘.000
Bot apyringe 190Z% 6 4300 4,000
Salrbaukp 1908 72,340,000
sonnd tledd 19038 28¢ 4800
kpnti ahna 1803 412,000
Richardssn 1906 3,738,000
choudslar 1906 £BH,000
Juby 1807 54450 4000
Llnnoxo- o latad 1307 3,083,000
sagle & saventy iile 1908 349,000
14 tarod 19290 18,108,000
ohl sang 1333 648,000
Largnall 1914 i 91364000

Zolovans 1918 44065,000
2ll othars dnes 18 12,985,000

o bad w3l o0& 4600,

Suraig 4d ;;{c\-.ra ol mining, eiamnpe hins prodaoced gold to the
valug 0f 335,026,460, and of this amomnt 250,007,000 i 0 b
cradited to her jlager 4inos. n addlision to the gold, wl,113,600
wrth of silver, pructically al) of wnioh waz alloyed with the jold,

Wik rMgoveras.,
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Yot this totuly more than AJ,000,000 has Ueaen mined sinae 1800,
when tne ludustry recelvec it Iirst grost stlmuiuy by the gOld output
of the koms distriat. JOther bonsnga depopits were soon diecvovered, and
by 1906, the value 0f tho aumuwl output of placer iold nad roashsd
wi8,600,000 and the industry ewployed 8000 men. pPror 1906 the aanual
output declined, and by 1913 fts valus wap redusced w0 10,680,000 and the
nusber of miners to 4,700, It ahould be noted thet thig redastion
{4b per ocemnt} in the value 0f the placer output toox plage bofors the
war and tnet it inalonted the rspld eshaustion of the bonesnkEn deposlves.
AP RQPECRAOURPNNIPOUDODOIONGEDENADOOSGOBONANBAPRINGS

“(ne output of gold dredging inoreassd in valug from ¢XU,000
in 1903 to 2,200,000 iu 1913, Dredgss had been bulld s0 aotively berore
the war, that in s.ite of adverse oondltions, they oontlimnd to0 inoreass
thair output, woléh did no$ readh Lts moxdoun untll 1916 when ito value
wae 2 679,000 Fhe hard times that foliowsd led not only to the
ghutting downn 0f the dredses aliresdy butlt but $ tho abandonmant of
8IMO UBW pPro jodtu. Ihe dredees rosched thelr minimuin outpus of gold
in 1920, when 4 19 valud was 41,130,000, 1nls rise eud deolins bofure

1960 was puralled vy sindlar though amsller flaotnation in hyargulic snd
other meahanical wuinings!®

{2i3r000Ke, selisy, a0 O@PBs Ledes Alugkan Lining 1 austry in 1922,
780y e ‘ ;

ho folluzing tableg, ns publl eosd by the Ul de $8o0loglonl

bumytagra of nuch interast us they iive, annually, the placer pold

\E‘bmuh‘_s waey WAL UBLM6, weile, allibia KINOPLY gH80Uross ahd I'rodup~
Slon, SRV ye.atiBOl. L uryey Buiie 773,

prowstion, yardg s nduad, value uf gola raocoverey, sto. The inoreasen
yardege mined aud the groat daoreass in the averase value of the gold
reoovered Lor ouble yard durding 1930 1z uotowerthy and is dus malaly

to tno twy large dredse: st Homes which graxrted scarstiong that vaar,

-



gravel slualaed in slasian | lader minas apd valup of old peoovered,

106 - 1923

({OU.ydBe ] (Sueyds, )
1308 4, &£70,000 3474 1916 7,100,000 LB7
1910 4,085,000 2.97 1918 , 4,931,000 le®
1911 5,750,000 tel? 1919 4,548,000 1430
1912 7,050,000 1.70 1920 3,439,800 1e18
1913 &, 800,000 1,67 1821 4,812,700 «88
lild ©GaL0U00Q lekb 1922 e 2EG ¢ OO0 o 80
1916 6,100,000 1459 1985 6,01i,0696 +80

Alation of Heeovery of :luocer (Gold per sublo yard
to U'ruportion Mrodused by vredses.

logr ASLO0LSRRE deocovory per uJubic fard

Jdkoad hy

Lrodeag
194l 12 w60 v DadB wiive 17
lJlw 18 6k Le68 1a%0
1913 2 e Jedl i.B7
13)4 L2 o b3 %07 le 26
1916 2B o851 “adl 189
1916 U .69 Lol 1,87
1217 >3 .68 el le&0
1318 24 87 1,84 JeD
1919 2 17 1.3 1.10
190 29 «69 1,03 1,18
1921 37 057 ¢.31 o“
1v2e 40 «bb 1,29 +84
19ZH 6) «40 1e4B +60




Guvld rroduced by uradys rining iu ilaesxa, 1900 ~ 1983.

TN T
1808 2 &0 4000 —_—- -
14046 b &5 ,000 - m—a
13006 3 4V ,000 - ——-
106 ) a0 o000 - —m-
1307 4 “b0 ,000 .o oma
1408 4 172,000 ——e o
1509 i & 000 ——- .
1910 18 800 ;000 a—- -
ivld 27 1 4600 4000 £4b00 4000 v 0080
1912 39 Ly 403 4000 34400 ,030 &6
113 36 £, 200,000 44100,000 54
1916 42 L4350 ,000 84450, 000 B8
lulb &b -y 23U 4000 %9 B00 U0 Y9
1916 34 4670 ,000 8,900 000 N1}
191% 36 44600 4000 3,700,000 .68
1918 28 109 L5 ,000 £,490,000 87
1919 28 1,880,000 1,760,000 7
1920 L8 i,129,938 1,633,061 «6¥
1921 24 1,bs,68 2,798,019 «B7
1324k P4 1,767,753 0,186,348 iy 1]
1923 £ 1,868,096 44660,063 . a8

]
4
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The ruture of islaska flasor Linlng

It wap not within the acope of this ptudy 0 ascertain the
¢old pluocer reeerves of Alasko 8xgept Lo a vory general way. «nticates,
however, hu"e been nade from tine %0 time by mexbers of he Us Be
gsologicel Survey end otherss The volums of the gravels remaining
lu the mown flelds, end thaipr gold conteat, omn be ¥oughly approxs
lmated by carsful study of all tvhe avalloble geslogld, statistical a_md
mining data, slthough with a0 many widely ditffering oondlticns affeot-
ing the cost of niniug thess reservas, it is n most dirficult sud aluost
iupossidle Snak % oven arproxirntely stass how mioh of this gold
0an be profitebly redaversd. Oravel of s profivable tenor in ous
lovality wnder ocertaln favorable sopdltions would be worthlses some-
whers olse, and gravels now consldered unprofitable ray at soms future
time permi¢ profitadle Operation through tmproved economio aondltions

and inprovemeuts in mining pructios. yrwkas“ i1 oonsidering audh

(laiiimoug sekiey ThE vuture Of Alatra Alning:  U..-UBolOgiosl Ourvey,

bully 734, ¥ -3l }ILh,
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limltations, but assuring that profitable rining wiil bo jossible
in the future or the namy grade of jlacers as it nas in the fzst,
octivatves that the gvallable ylacer gold ressrvas ia the developed
dotricts 0F slandi hgve b vaiue 0f ut lsast (360,000,000 and porhaps
of twioce that savunt, and adde that thore ip also the poesldbiligy of
dlpoovories 0f now dopost te, Of which not oven o roych ostirato oxn be
lipae

Jome yoars o0 Lt war entimatad that thae value 0f the gold
rosorves in the gravel ;laln, ancient besch and Liigh bvenah ylawqrn of
woward reninsula, was about 216,000,000, and that of thes oreak

b
agoplte about Qbu.OOO.UOO.‘ ,

\OIbrovika, .wbiey 8% &l, Uvid Yisvore of tho .award seninsula, UsinlGo0ls

LATVOY, Bodd, 328, i\ 186, 1908,

he @old picser rdssrvos of the airbonks district wors

)

estinared by prindle'®! to cuntain sbout ¢bJ,000,000 Ead excluded soms

wirrlndle. Lelisy wOOlogla Heoonnsissanve 0f tho Zairbanks cuadrangle
~AD8KEM  UswsUsal, ourvey Buli. b&Y, . 11o, 1918.

aress w.iah neve £inGo uewdloped possibiiltier 10y aradging.
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ln Y19, & committoe Of the ilnska Uhmpter of the Aseriosm
idning Conisreas sonsl sting of exporiensed Fairbanks tine cperators
wndor the diresction of John A« Davls Of ghe U, L, burean of Kines,
gathered all availgble informgtion on the creskz imssdiately tridutavy
$0 Falrbanks snd ostizated that theese o;noks oontsined a total of
219,200,000 oublid yards of dredging groumd with an avorags gold wontent
0P about 46 cents per oubio yard and & total gold ocontent valued al
9300, 200,000,

in inatrugtive ocomparlsou ngy be made betwoen the placer mip-
ing iz Algska oud that 4y the Xlondike dlstriot in thoﬂOanldlun Yakos,
Dawing the elght years of bonmusa j-laser miulpg ending about l¥08, this
ddstriot prodused 107,000,000 in golds, 1t war generally believed that
the duys of placer minlng thare were about over, but by the une of
hydrenlic and dredging plantes the Al gtrist hax since prodused gold
Wrkh more thad 70,000,000 Yet cospured with the Llaosr mining im
the klondiks, ylacor uuuiné in pows of the .lasxan dstrists is bub ia
i¢8 iuranagy. uredgin: operstions rooectly started gt kowe and in~

vegtigutions whioh have veen mads sround ool rbanke wuld indioate the
-1}~



etart of o somewhat eimilar era in those distiriots.

Megs ostinaten all klnd.lomo that far more pgold still remains
in the zuown placer flelds than haz 80 far been mined, It ip, homever,
lprobable that the quantity of gold prodused in the fauture tfrom thess
xown flelds, will over readh these sstimatex, evem though the pressat
iuolgationg all poinrt favorably to n future gold produotion fron the
Bemy and PFalrbanks dtstricte whioh will olosely egual 1f not &xooeed
the past yleld from ¢hgee dlstriotm.

in the early days of Alaaks placer mining, oonditions wore
suoh that rlch deposite wore nedessary foy suooses and sugeess in
Alagin bt that 3ine demanded larger roturns ghax in a conatry affords
fug more favorabls comiitiong Or as W6 vonditiona Bow ars in Alackm.
Wbséquant devalopment of the cowntry, wud ifaprovemants in miniug
pradtice nade Lt poarlble 0 mine lowy grade gravols.s Zhe saleotive.
syoten of winlng under the eariler axisting conditions wae the aause
of ruah wuste of ground. Leny deposite wore e0 gouged as $o plase

thet boyond the possibllity for future profitable cinlig. iush of the



past tduing was done iu an inefriolent marner, or bescause 0f advaree
fastore, tno thoroughnese of the operativn was rocstrioteds Zurlier
mining operationg lof'y the lowsr grode graveli, or that whiah could
not be profitably #insd by the methods employed., There were nany
operations where considerable pold m 1ost in tha telling vr the bed~
00K wWae hot proparly o0lesneds Sush plagers are now the sdsne of ol
0f the present day opsrations and thers ame ctilll many awel ting fanvestiga-

tion.,  Lsudh deposits ocour i most of the dlstristo, and while many
of them have been nined to some sxtent, the poseibilities of monh
beuahos are still to be dstesnineds

A Breat goount Of prospecting and drilliug eas done durlng

the oanrllar days whoh rioler grovels wore sought and in many oases
gonpiderable ;lsser was found which at that ti ¢ waes not oonsldered as
afrording sufllciont indudemente for mining. iuohk of this placer wuld
sOW 0O aJ06} ted ac belig vory eatiufactory. ecords of puah work
bave unfortunstoly either been o=t opr forgotven, aud zuah areas must

be reproppeotau. Lue cams holds true with tne early proaspsctlng of



pany of the oreeks, which vwhiie xnow $0 ba gold bearing, have in many
oases uever bean sufficiently prospected to deternins their ro.sibilities.
Development in aertein diatriote nave also besn retarded bssaunsze 0f ex~
ovseive purchass prices vr royaltiss asked.

rroapesting Lfu virgin fields i a;ain on the insrease and
while aowo new gold dluocoveries have besn recantly iade, they have beenr
0t little lumportunoe. Howoveyr, with g greut area of country ztill &0
be prospeated, thore ls ovaery reascn to axpast new digsoveries of
ioportanos, although it ie not ressonable to exj et my 0f cuoh magale
tude and rigpness as some of the dlssoveriss of the pui:.

lnosr mining methods guah as groundpluioing end bouming fole
loweu by pnovoling~in, are woll alapted for the wining of amail isolated
aress whioh will not support more oxtangive opBratiols ‘hase metﬁod.n
eny.loy rainly manngl ofiort with o sminimum mmount of oupltal invested
in equipment, and while they are rapldly pacaing iu moat 0f the
diptriots, they will alwaye bs poplulpr {um a oecnsicerable nunbayr of

winers 0f vary iinlted ressvurcss aud who are gsntent with srall returng,



atpon itttle ¥ any ture than wiasey, dut mors olton Jwuiy a vars livili-
nood. Seift mening is oon o Gecided dec-ine, tno upearatioms ara booom-
log smalier in ac;xle‘ Joas profitable, md fever in number as the
tenor of the gravelg dininighee and the more ravorable areas are baing
acquirad for Jtber metious of Mininge It {5 generally, nowever, the
only practival mathod for wining tnose uee; froecan chaxnel deoposits
naving the sain gold voutent sompentratved i o ocorwarativaly thin,
doflned norigon osourrlzg usnally at bearsel.

Jpllow placers of favursuvle auarsstey ror dmedglng but in
genernl t00 gmall i area $0 Justity the oost uf inctalling a drodge,
afforu o partudties xo3 oy out wining by weananioml reANE. Ihe
ue, . plt Lrst, husaver, be Of a Charsdter cifordiz;, favorable digging
conditiong for the moann Of oxgavation employou, and unless the gravels
are ahallow or can be aneaply etripposd su 2c $6 roduge the wolums of
mstoriul 0 n prasticsl linlt for subsequent exoavation, unprofritable
vearatiol oy result. 23r¢ 0 tne meunantosl wevises rormorly used
oI tov 1easobilo asd TR0 adstly o vperare et pucceasful.  dhe

EBH GG QUlanB s, 0Rpe0icl. tee bobtoLuas:  $rLL. B0V aone patloraguery
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work in the past but wheir period of ugefilvess ic Lmsnngi thai¥ flold
being taxon over by the aredgesy and requirins mors puwar, labey a:d
motarpial in  thelr oporatiou, mmst Lfor future opsratlon ¢lve wusy 0 the
dra;.une& oxoavabor or tbe cablaway exoavator. ‘e dracline ex¢oavatar
aid the ocwblasway Bxaavator anawsr the r'oquimmema for sosuomionl and
aificlent Operatiun Lotter thmm vther types, for besldews the avove
mentivped reatuvrey, tnsy pucssss o Lavoraulo degree of wobility and omn
dgliver (no wmutorial diredti, to the aluloes, witiout interwmadisgte trane-
portation regulring addltioal equiprient, oy labor.

Hydrgulio mining will sleays bea o £avored method vhere aou-
ditiomp puradt, but in mgst ol the dispupicts whe opsraticns will ve
rosteioved 0 n carporatively asall spalo baggues of the (yenernlly low
stroas gradiente, e genernlly suverss eunditious for cvlaiulng aheap
asipie water supplies and the ladk of dme; oxteueive dopusltc under &on~
dl tiong negessary tor Lirsge ssalo, low oozt oy . abtiou. ne pmadl,
innozensively suulyied pydraulic lne reguiring oniy o small 3rew is

Lo onoral oLt UG8 ISP Liunkak oondi tiome, v the flald for sudh
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oparations 1o sxtennive,

the inoreapin; aearsh for Arodying groume and the inorecsing
aunber of aredys oparativne, vopogially tuoge of recont development an
o lurge M,alo’ avg indiostlve of the sondltion of the Alaskan plaser
mining lodusvry. while aredging now jroduoss wmure then half 0f the
Adaxwan lecar gold production, this propesrtion will repidly inocresse
iz tne nsur ruture but gt the expenzo of uthor wethods of tdning whiah
are piving why to 1ty nore officient and loss oscetly uperstion,

It must be adudttod thgt the rioher and more favorably
located plasers nave beou Or agre belog rzpldly uwopleted. The glamowy
o e bunpuga daye is veaxr, the remyining gravels are lower in vanor
and tno lacasesests ¢Lfereu wxier the presant asy condl tions ar not
as ;00a ae thay rormorly worg. SLOPE Operating sasong, Jrogen ground
sondltiong, goaerally neverss conditivng for oplalving suitable water
suppliss, iuodated geoprgphlo popition wvith diffiovlt transportaticn
gondltions and high treighé rates. Wlgh prioeed lubor, otu., sll

yronribdt low eost wperatiou, bet in crise ¢f tnew thero ir still a vast

-l-



figla of opportunity for the axporiensed and aificient operastor,

Ansuan . lgsers in general gsn neaver be mined os caaply as thoss in
Other cowalries ~uore mure Ifavorable cunditions exlsy, 0 that while muah
low prodes grovel sremains, cuch of $¢ Wil nover permit profitable mining,
although under ocertain favored oond!.tiu'ns, plooer cdning has besn and
Qan Lo goudusted in slssxkz at costs somparing favorably wiﬁ; those
atiulned slsednere,

The nocessity for properly yrospedtir;; the property and
lavastiyubing all conditiong afreqting lts mining oo that the rignt
pathod of nining owm be prlvoted mnd the proporty oquipped with § plins
vest berlittdly; whe aounditiong, canczot be vou strougly empnasized, for
A erogard Of these tenturar fee lead 1o many Sallures Yok oniy has
t00 uch besn Laken Loy pranfed (u nany instwwes condarning the plucer,
but leln pusivess prinaiples have baen digreyardsd dY handioapying an
othorwieo suitable property whth wn astounding axount of overhesd or
oarliad Auvasted lu eguljuent,

dne conditlius siiegting piacer idiing, tne cetroas 0F mindng

‘—l-.'/’



that Lavo oeon waveloped throngh sxporience twu weoat thoso snscowutered i

adaOka, ond tne o0t 0f aonductiny sueh aperafi ns wswer M dely dl ffering

condltiong are dissussad in the followling poages.
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yoosraphy and ’i‘opocruyh}'( )

17 Joii. i iea madlnly Iron aata by BrOO0Ks,e asiie, LBOsraphy and wedlogy of
A b 190l JGrYey kro Fapel 40, 1P

adagdy L Liuy preatent extent lu includsd betwoen the mr&d.igns
of 120~ woet longitude and 173 east lopgltudo mnd between the parsllels
of 81" and 7B porth lzWtuda.

It ie in spproximately the same latitude as the somudinaviagn
ramfnsula; rofnt parrow, 1ty northernmoat point, Lo in sbout the some
latitude as horth Cape; Dixon iptronce, whiah murkg i1ts gouthera
boundury, 18 nooarly on the samd parsellel as Uopethagen; Ste Bliag &a
in the Latltuadd 0% inrlstiania and 48, rotarsburg: aud “itks, 1o in the
satitude of ndirnourgh. The longitude of tne woastern tertivael 05 the
adoutign lulands s aimost lunstigel vith that o the hew Hebrides
Islavoe and 18 the sawe ss that of kew Leaiand; and Jape Frinoe of
sBloL, Lo Bost westorly point of the nminland, ie neaely sa foar wost
18 the cxrorn 1elands,

e ROrM Y hub & aron o3 HS0,.880 scuaywe wilew, whieh ig
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nore thom twolve timos the slze of the Sinte of Bew YOrk, or practiocally
coe-rifth of the clze of the lnited states proyare 4t its southerm
point it 1s 700 miles from the nupthwest point of the ustate 0f dashinglton
by the usually traveled route. ™enns, the svutheantorn alaska arghie
pelegd and & Brip of maluland lylng west of the Janadian bowmdary
extand aorthvesterly for about 520 rdles to the major portion of the
lorritory, whioh lioo wust of the one hundred and forty-first merldian,
and sas v dipenslon of wpproximutely 900 miles north and south mnd
700 nmilss eust and west, with tho Alasxs Paninsula and Aleutian Islands
re «hing out from the southwastern portion nearly 2600 miles toward
wloeris.

& f03) O GioBsKa SUPBPAmpOsd on a nac 0X the Umdted Utates of
the sane soale, asmonptrates thot the digimice, rox  the enastornmost
tu the wosternnost poinut in slassa 1s oqual to the dietgnoe rom the
atla.tic t0 the racifio in the lititude of Lous ingeins and thut Lt
agurtaeruedsy gud southeranmust pOlnts ore nearl; ag far apart ae the

LOXLCA. wid the vanaddlay bounaszries o the Critod Ttk
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The vIpography of Aldsxa is variew sud sopplex and It is not

pasy to pragaut briefly even the zalient foatures. Having an loporsant

bearing on rlacer mining the resder ig referred to the suny fopopsraphic

ngye published Ly the Ceo ws (G8010sioul urvay.



gealoglonl reatures

ibe formsbion of pladgsrs le asvurnined by (1; the oogurranae
0of gold i1 vedroak to which ercsion 166 x006BS; (&) ths ssparation of
the golu Lron the dadruol by wut.harlwlor abrgplon; (3) ths transports-
tlua, surting, wnud depusition: of the aurlsferous miterdial derived by
orueion,

ne placers of Alaaka may be slasplfied iu two woyse ‘ine f£irst
J6 o glasciification buased uwgoordlyg to peneslc, or urigin, which dlvlides

8)

then inty residunl, gorted and re-sgorted ;,llmra.( Rosi @ial pleoers

{8} urookn, askie, atneral :jusourses 0f ilaska, 1318, VelsGaclo Lurvey
-'DH];QJ 598, .y Yu-s’iﬁL

ai® Lnose in vdldal tners has bvea: llttle or no water transportation of
the gold, the congcantration veing due primarily w rook weathoring,
sottling, ond rewouval of soluble rioh ounstituent with more or lese
rovement an the hill clopas. The sorted j.lasers are those in waiah
the {;0ld ip the rasult of transportation, wsortizg und asposltior dy

Wstor, 259 re-s0rboew o luicare are Gioss n viloh tne zold nos pasoned

Lo



through two or noro periods of orvelen before Lvs final deposltion,

Tho gsoond nlaaa}.ftoanmw) ia gooording %0 form, as rollows:

(Y} brock, Adi.s U8noslis and Ulxs
,,"4’, '._” " A ]

alfic

atiun of the klasers: Us,ciGeol.

PO e,

-

Ureex :lagerst Gravel usposits in the beds and intemmediate £1064 plalne
of amall stroama.

penah plaperss Uravel depoeits in bndient strems anamels and flood
Plaine which siand from 80 0 soveral hundred fest abovs the
prosent sircanss

Killsids plugarss . grap of gravel we oslts intermadiats botwoen the
creak pud venol §.lacars. Tholr beu rook ig slipghtly above
the oreak ved and the susrfase btopo,rapny shows ne Indlemtion
0L venahing.

idvor-bar plasers: ['lasers an gravel flate fu or adjasant to the beds
af lprge stromifle

Gravel-plelnn piogers: rlogers fournd in theo gravels of the ovastal or
other lowiand plains.

wa~poach plucors: rlasers regonsentrated £ron the coastul-plain
gravels by the wayes alony the seashore.

Angient begsch pluoors: uepoaite fownd on the coaztal plain alony a line
ol glevated beashes.

Lake=bed plucers: clacers asowmlated iu the besdu of present or ancient
loxes; uonerzlly formed by landslides or glasial damming,

It 1o evidaLt that tnase two aluspificatiovns sontaly inter-
modi ave types wndoh may bolong to ofther of two Zroups. 2o8% of the
Alaskan ) lacer yold won been obtyined Iron the oresk, vensh znd bagash
ud o8l tae

destduat plucers have beexn foungd at u numbsr of looulitiesn,
but nave 0ot constituted an fmportant sourge o ilaapy godd. “he
nost udtubls exmwivles of resldual plasers swrc sowd ab the nead of riag,

- Y4



Ho, py and Juicxan Crosks iu the lditarod diustriat. Jreek mid bough
aopuel te ars found iu graostically all tho Weatricts.s They may be of
alther ancient or modorn origln, or OF the portsd or re-ported typas.
T¥he modern aresk plucers ccoupy the prosent oreek chammele and cantain
gravels Irou a fow feet £0 ten feot 61- Lors deeyr. The sortod anaient
plavers are those in the beushes or terruces siong pressnt stresms,

and huve all the aharacteristlos ot tho wooerns cresk plagers oziospt
that they have bean uiussoted.  Luch benal ,.incors are quito acomwon 4n
many Orf the digtriote, Zha devply buried channelis or "dpep sravela®
arg dt;poai ta 0f ousient water couress, whiagh cooupiod the precent velleys
but are now burfed nndar o dse)p dovering of allnviums ‘fhese dapp
channels usually have a rather streight gourze with only a few lamge
bogds and 2ia on a bodrook £looy wnops downstrean elops is gonerally a
dttle steoper than that of the present valley bottoms, snd in ropt
cassy aro centrally losated wieh rarforensce ¢o the bedroosk slops of the
Voo ADYs 1o the newswatar replone 0F tho oresxs the des) gravels may

e with faone O tpe prosest plraah. anc Ler¢ the entlre seotion



13y conplet Or gravods.  Ino bost exmiydos of vhoss depositu are
found i the .utorivr Of slosna,poartdoulnaprly 1u the ralrbanks, Ros
wpring s, Wolovana, and other dlgtri ots in the Yukon Canans rogiou,
Here tho gravels wuidh ordlusrily are from 10 to & feet thiok are
buried un.er ay ascumuiation of muak O blaak humue, fine gray saud,
silt and olay, 10 to X0 feet and roro thiok.

benoh placers have all the anuyrastarissics of modsrmn atream
placere, but their bedroos rloor Lo higher than tho streaw bed. Gravel
terragai aro wids flgt gravel depoaits, the suriaoss o whilab are aon-
slusrably above the high water level 02 tho gtroom and the bedroak floors
only gli hily, i at all, iadghar than thse siread vaed. Lhe presont
BEresis Lave cub (nto Whe We9p mueX sovering 0L tuw ugep ohanneld depositu,
fopminy;, o surfmos Sercacing resembling vencening. :ile the badroolk
flooy ig pendraliy the pama slgvation as that fn tho present struam bed,
auoh dﬂp?alts aro often wrongly olassad by ramiy o¢ the migers, as bansh
o083 ts.  nlgh peuoh «oiOsits bnavo regultod I{ri: streat sgtion of g
DO QPALL&0 Y668l 20V preparved oLk, in fPacwentel forme. Dnlike
the vengk uwo:vpit. OF bno preseut valleys, wney ruvs i diresy r dation

i



to the ezlsting dralnego chnarnels. PRese nigh gravels nre suistinces

reforrsd tuo as “bar’ uspvaltes The bort sxamples are foumd in Aarpoart,

Bot oprdngs, and Juby dlsvriols, whore they or low prads and hove not

been workable t0 any axtont. Jome of the high beneh piagars near Nong,

tortdng the Jdlivius betwseu Daxter and Anvil Urevnss, hava, howover, veell

quite pwuduotive,

LI Veach de.-0glte uf the wuern type ard practionliy all of the

resortad (ind and are rofupd by the action of the surf in dostroying

aujacent alluvial depopits snd eoncantrating thetr sold gontonts along

the besak. f1hey ouvaur along the raclfioc asaboard al lituys say, at

YTaketaga, s0dlak lsland and elecvbere. ihe wost importunt ones are

rounu &% 4ums and vigindty where 1urpe smounts of guld nave dbeen won

IPCe them. Joo bozah Llacer: sre vsuull: Of amail sztent, cach high

BUrs cuusl. g noOV BnRrioturcitas ?he micient re~ported ssa boath

ploders provably includs the smre types as the modora umés. At o

submerged

tnore aro poth aud elevated ovosath pissers iformed mt o tite vhem

the tgie stood ab ¢ dliveront alstitude rodotive to bne zeas Jnose

vosgl. ii.0k LBEVE oeon very prouwctive.  Lna prPaveig zre covergc with

i -



muok and overburdst, aud, in gene. ml, the totnl uepnth of thess ceposity

ranges froi 30 to 10V tuet,

idver bar ;.lsoerp contuin mostly fine gold, aeporzlited at

oartaln pluses Of Minimum wuater noverent, dorg o theso have beed

profitobiy mined by hand laubor, but as 4 rule are not oxteusive endugh

$0 sup).0rt Larger oparations sush as dr-odging. KEillaside plaoers @0

not vuowpy well dofined anauuels dut are & trousiticnal type vetwaed

rosidaal and guleh ;. lucers. .iver bar and lillegide jlacers are not

oox exeially imporsent,

Gravel plain ,lagers are in part wodarn, but chiefly anclent

placers, and are gomevhat Intermadiate in typs bstwean the areak and

river ;issers. ine a0-gzlled "fundra’ plscers of home are S this

types Dneir presant {mportunde nas been derived chiofly frou the fask

that they furni ghed 0ld to sowe of the rasurted bguch and sttepd

rlavers. viscial deposlts mag contaiu pold, but have little edononie

valus w.igrs thay have ueen re-sorted by post-glasial stroams or have

garivel watr old fron an unusuclly riogh  prinary sourods

In mopt o tig slysker: plagare the gronver cordion of fhe sold

~ Llgaee



oogurs On OF ne .\ badrosk. It may, nowaver, ocour in eadnoxia
quantitien fron 10 0 20 feet and even wmore abovo badroak, although it
ige peldoa that the upper portion of the gruvels contaln sufiiclent gold
tO be profitnbly mined by themselves, It i, OvMver, not unsonmon
for sune Of the plasers 0 avnitain two Or nore distingt strata of pay
gravel saparated by beds Of rmak, sand, ¢lay 0r Loy grads Or barrel
gravol, Gulo aiso works Lt:s way into the vedding planes ahd orsviaes
iu beqaroak. a8 & panoral ruls Lt desoends but o Vot or twod balow
the top Wi bedrook althiough iu blosky, slabhy or cieviced furmation,
partlouwiarly 14 ocstones aud eomn sokletsn, 1t uay cunsixne 10 fast or
wore in the bedroak. 1y many placars, the decay Of the badroak has
forped o culoky olyy or “puwbo™.  Unasr sueh conditions, tho gold will
1ie un this alpy or be nore or loss distriduted tnrough 4%. The
quarsont gold 15 gonerslily fowmd in the lower portioun of the gravels
beooml g finer toward thoe top. The operaor (old i1 the creck and
benaki «pi0sitr, erpoolally i the rioner uwsej: ansnnel . lavevs, nolds,
®e o ud. 0 ¢oiiiew oy stPeaws 4P AIaNLOLs, ava bt DO Juter iirkits

anad
VY wness ore rosgunes aud fthe tecuor of the pravelis di. imishes, the godd

o
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bepoue s ‘ﬂnor. Thip &knep 01d in the marginal sravelr ip anown as
Yeide Lay". ‘mere are, howvear, numerous placors purtioularly in Lhe
interior, wmere uv defived pay stroaxs or chaunsle sxdst, the gensrally
saoerno gudd osourring in iirregulariy chaped 4isoonmnsted areas GY spots,
losally re-sorted rrom Olasr jladsrs or from looal bed roGK EOUIXUes.

The ). lacers riuge fxom abovt 60 to 50O teet in width in the
smuiler vulleyes, aud iu the nprrower inoverces tnese vaileys are usaally
Y shaped. In the broasder or wider valleya, tho gold may be distridbuted
in quantities suifliciant For profitable aredg@ing over maxinan ¢l dths up
to 1000 fost or mores Thore are poveril {nstauces wmre this gold
d strivution holds Over a maximum width 0f 2000 feat. 1Tho ganorsl
ohuractayr and uep-tns 0¥ the platore bolng wiued ars stated in mure
gotull iu the desoription Jr wmining methouds.

48820l ataw vith ploocar old sro fOound thOge &0Q8BBOrY I0GK
foreing minerals ac ragnetite, pyrite, parnat, ilwonlte, tourmaline,
ruby, Haul OtHSPE Of rurar scsurrente. Lu the hising dcoterlot, wuah
nabive 09y, e, Ml U8 SLiVoy, o rPesdvered in theo sivlosi: listive

pllver noy ooeu Yound il a pumber o Yener ai wurlotu. sdluviul tin



or gassitarito, 4s found with the gold in the luby, <ircie aud other

Wotriots, and i u vaiusble by~-produst in the Hot springe distriot,

Adtuviel tiu was al one time a by~yrodust of gold jplaver mining in the

York ragioa ur the leward renlnguia where Lt vocurrod in suob gusatities

that tnoss ,luvors were latorl’ nined for the tin o.ntent. Cilnngbar,

«

ahnelite, wolfranite, barlite, golenn and otndr minarals are rfreguantly

fowad i Bho gold jlugors Jf apuy dlawrlase. yiotdpum fms been foumd

A 4 nuwmbery of ore.ka inh the Yukon basin and youthwobtorm alaska, aud &

osansiderabls pmount ig roscoversd with the pold at Dime ureek on the

Ssward soxdusulas
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viinsse

alaskn's geoy;raphlo jpostiovu, oxient, aud varied $opusra,hic
fostures nave v™ught abowt physiocal ovnditions produding strong oa-
':rastu botwssr, the different dlstriots. wost paoply, unfomilisr witk /
sdavsion ounditicus have the mistaxen b;\pmsm«m tnat 4t 1a o lmnd Of Lo0a
amd 10w, with sxireraly aold temuersturcu. LThey & not roaldixe that
nearly three guarters O0f {ts arsa lles wthin thae liorth Temperahe Lone
and toat the cliwate {8 by no marans s0 wnltomly irctic as believed,
it is true that some of the farther iiopth A etriste sxperience some
very o0ld waather auring the winder mintha, but iz_x genaral olimatie
owidi tiong, 8¢ fac an the tenperaturs is sunsekned, form the ieast of
the hordohipe vith whiah the riner nas 0 ¢.ntand. fhe opeh EBeasoOn,
whi lo socowhat variable, avoragec {rom kiy %0 vskobar. 4 uo nors
senarsliy khoplthful and invigorabl.g olimavg than sisska’s oan be
ftound snyvhore. Climgte heg an uvnususlly important bearing on Alasken
yiaver wining,and with thg exsepfion of cartain acventgsee Lavopdle
10 sove UL tne drift mining,is dsslaodly aaversa. $he olimate

osvaslisnos tho Jangth of tooe adnly; osasbs whidgh 1. Alasks varier



froi & %0 o unthd, dopanding on the lowllty and the method of wi:ing
a1, foyed ; i% govarns the watoy supply; affsats transportation, the
vepeintlon and nwieroun vthar faotors begring 4 rectly upon jlacer
[ SISRITN Jilo unusual effeat o7 .laskas ¢limatn Lo the frogen cundltion
of the yround whioh prevalle in nost of the distrists. Tho aextent $o
whlch the cliwmate affeoss thess & frerunt Ii‘actorn will be syown under
tuelye goparate hoadings.

Tbroe gaueral olimatio proviuoco., @ooh 0l whlidh in tuwrn in-

Gludep & burber v subvrdinate proviness, arc resognised in tig x“ollonzng‘.m)

v4v%ne ~opurt 0f the slusxae ;iallruvad CPrdmsioR: Houme 033 1346, 624
SONGe. &0 8888, PLe 20ed&; the fliguros nave bosn revimed by tle

o £lirst 1 the mavitise yrovines luog adjaceut to the
racliiis vooune wlo #as o neavy preoipitatiac (w0 190 inonos,;, oLw~
varatively high coan annugl teaparcsture (36 to 40° )y 0001 punmers
(mein tenperatums KW to 06Y ), oud 6lld wisters (pean tenperaturss
D L6 BT e e It cae sealtl varigbionp of mnuad cXtremdy 0F taty)srn-
turs con crea Bl the weLuark provinoss, tho reoord: SIOWLLE from -Z?7-
£ 48 . Sue ouovms e Whe indand (rovingo lyln DsYOnd who Gonsbal

Coufeiaddin: WEOh B Suntl noelol olifniy Quarnsbarizon by st arlW vy

520



\pregipitation ¥ €0 1L inches), oomparatively wortt sunewrs (voad
torporstwres 607 vo U9Y Fe; end 60ld winters (mean vemperature 0% &0
«18Y ). lis wost srrixing foaturo is tho axtress anunal varlation
in tomperutures, which are from =78 to 100° i, Tno masm aymual
talpsrature verios from 15 %0 277 ke . The tmrd provinse inoludap
the ragiou tridutury tu the Aretio ucemm, whlah, apavrding to o few
racoras, Las 4 procipiiabion wf omly about © o0 6 inohes, &ah average
Bl tenperature of frow 40° to 6% re, and o winter tesperuturs of
about =10° to 167 i, and on extreme variation of -H&" vo 66" ¥

fhe alimute ur the Oowstal provings is ocvparable wlth that &f
guotland and the Heandinavian reninsula An guroyps, budt 1p simewhnat
WRINAOY ¢ Geat of tne :Lr.lan.d. raglon ip not unlies the slimate of
wdborta, waskatenewan and bLignltobua in Ccannda. ne Lortherly proviuoce
borusring the rclar oo Lo the only wme lu wrdeh tiwe Arotle conditions
provalle

At is usunl L0 Bave marked seancal dlifeoreucec in olimate,
sltpowh fny ciimavolsgigal averagds Over o roaride of pudh Foor's Loy
% buy Llttle ao~arturs £Poz tho mrnal, Lwo vary unusual esasons
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ware oxparisuved in l¥cc and 19Z3, 2he sazpor 0f 19.l, 1n maat of the
i-doeer disiriota, was u 00ld rainy oue, o sosson I alow thawing, but

vne of an unusual lorge wator eupply, while 1923 was a dry, hot seasdm,
resulting in a prolonged drought of ssvernl ronths.e Zaoh of these
sansons wore aush deoldsd ahpngen rroza' tho nortgl that they can for
penaral oongideratian be taken as measonp Of naximys and minimum pem-
£0rmanco . s AW pEIYANE 01inutoi0gionl Labion gro wiereiord Siven
fur tunose tW yooarn, altbough they & not brigys out the murked differ-
ence whigh axisted anring the sumwr ssason. 2uay hgve beon aotyplled

fran the annuel weather reporta of the Usl.iloather jureau at Jummuﬁu'lz)

4 ) sumaers, uebs, Olimatological data, alaasksa sestion, 1928,

Lige, dede, clmatologionl data, Jluska seotion, 1923, Lapt, of
' . l RN 3 . QP 3




Prangportation and rrefght atss

Jaoan trangportation botween ports in the Unfted Ltatos and

tne roacific Ocsan ports in slaska is maintained throughout the entire

your, ezgepting to those ports on Cook lnlet which are olosad durlng

& fow OFf the winter mnthss Vosan parvice to0 boring Sem ports lg,

nowaver, lmited to the open meason, which {g £ronm about the early

part 0f June until sbout ¢ lutter part of vctober.

berore the adompletion Of the Government rallroad between

oward and ralrbenks, transportation to the intarior districte war via

the Yukon Rlver, up trow St. Liahasl, or down £rom Lawson, via Gkegway.

The upper Yukon ver us rar dow as Rempart is now best served via

ARz XAy, Over Wwie Jite saes anrd Yukon Anl lroad tO wnite Horss, thenoe

via the eompany's rivaer boaty to pawson and points down the iver,those

0oste poing ae {ar as lLhenans. Tho rivere are opsn 0 navigetiou from

sbout tne latter part of kay to addut the enly part of Octodar. ZThe

Goverment railroad wnueyr the direstion of the 4Alasaka énglnsaring Com

tdoslon  walatvsins rogulsr sorviocn throwshout the yesr betwsen weward

ane ralrosukes over o staoaard goqre trasl, o dl etaneo of 470 miles,

- 5im



vith o nacrow gauge brauah iine between MHappy utatiun, neer ralrbanks,
and chataulin, o distance of 95 milee; aud @ svaudaru gonge drimoh of
40 miles comnadting frow katanusks with the unsipghboring ocsl fields.
The slmske ogineoring Uourd saion in 19X3 placed in service two river
boats wulah vparabe uvn weekly wseivics 'Mrmu the vpeu season betvealt
Bonanp on the Twnsng Myver and Holy Cross oo tne Yukon Jver. L'rivately
owned lauuahss operats on the loweyr Yukon Iiver below Holy Cross, and
to polate On tho various navigable tributarias of the Yukan 2ivers
The Coppey lver snd xNorthwesterm Qmiiroal operates bstwwan Uordowva
and Qopper lver points to Keunisott, & dlstance of 192 niles.

Jooan frefght rates and torough rates t0 uost poluts on the
Yukan gver are now ayprocinbly higher than during the boon days,
asovuntable by rousvn Of the srent dsoresse ln the voluwo of the
treight now handlea, practically no svupetitlionu and the anﬁmd aost
or uperatd.g the voats. sinoe the somplotion of the Govornment
dol lroad, o grest reduotion in frelght ratos hae bsan wade Y0 poiute
adong Lve lice and to somg oF the lnterdor yointe. he ratar ¥0
polnts ou twe Yulkor iiver tvushed by tha Govaernment pueamere nentionod,

3 -



while 5841l high, are in goueral muoh lowes than they would have beet
hed thlig saervice not bean astablished. Jas ¢f tha grentest beunefite
of thip rallrund nas boen t0 improva the sogessibllity of numy of tho
intorior uistricts making theg "all year" omnps. sora it not £or this
ral lecad nany of tho mining opsrations Ithore ovald u0 longer ooutinug
udr would the large dredginy pwJjects uncar contldsration iu the Falre
boniks digtriot be pracsticale

The vables given on ovean, rali and Yukon LAlver rates wore
soopl led from tarlfLs for 1953, Ko changss in tho Lapse ratos wore
mads ln 1924, and wkile subjest t0 ahange iu the iuture, no recuction is
locikad foxs

vodoy thg oundl t.vids eunsrmteleuw, tne ovubined oceai, rall
ond 0sh vf te rlver rroight rates $u axrl bul thoe roat Lgolatad
distriota cawiot be cunslderesd ap bolsg unrcasousble eveu shough they
are high; Lor o sovers hacdlows); $v plaser min.ng unlasc {t be at_ the
ctort when twe equigment aud lultiul sup)llep are eiippad ine

The avoras emall olaake mining Jperation will reyuirs from
a (e Lous O nov over au tuua Of Sy lles j-or goasds {(axclublive of
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fual). 5o Of the larger steas sorapers and nydraulio oporations

may reqolre about LU tuns; sud the dradiing cowpanies yrom 6 ¢0 300
tans par soason, wildh w.ould inolude the fusl supply., 4dd €0 these
ratas the additional sont of ovorlend traneportation, wleh in many
sages opubles and often Lwore than qund:mples thege rreight raten, §¢

opn readliy o seen tnat they then beooms frohibiiive, thars g property
is within ciose distande t0 the walu Bupyly poiny or Sributary 40 a goed
road pystem, the offect is 1ot s0 keenly felt but in the avre ipodasted
diastricts 1t has praght aboud a papld deoline in oparanuﬁc and rataré-
ed davelopment. Zhe urgent necessity of improving these cenditione
{8 oue of the beat arguments tO be sdvanoced for roww road bullding, or
&t loust the sonstrmuction of suftable Sralls. in cwest of tho distriots,
1t iy negeasury t0 av the bul of the uverleand rrelghting ir the winter,
vbich g aften most unpatisfastory, but Lt can thed o dune xore cheaply.
imoourss is tuken by tunly in using the parcel post, wWileh at 12 conte
per pound is wuah rore rucsdimble in many detriots then the usual
rreiaht raie. “ne neavy rawnfall un the segwrce aldps ar&atoc &Y
alnwuss unpasgable tootizg: over the mossy and gwasyy soctions, md in

-&N.



the intsrior and Lsward ¥euninpula digtricts aund ticng are even mOre
difricult veoauss Uf the surfacs thawlng of tho Iroxsn ground.

slaska's road pystes has beoun dsveloped wasr the alaskn doad
Josind 51 &, whioh bouy during 1ts elghteon yesare of exiateuow u&s
oxpended abont by000,000 upon & eystem ¢f roadn gud trails, souslisting
Of (W 1lG mildep O wagun roml, ERE wilec U oleld read, 2,404 wiles of

C . (13)
pernenont seelil aid 718 wllep of sanporury Lit.ged tralle

V30 43port 0F the ChisY of EAZLonBrs, L.iearcy for the yezr 1923,
vart 1, pe 2230, and report of Board of Road Cumnd suioners for the
- ] 382, _kopt 2, 1y B~101e

The appropriations made by the Zerritorinl and rederal goveramant for
roads and tralis have baen tou juadegquare t0 axtaﬁd. this aystom sud wsaine
taln Lo mouurdipy t0 the plons outlined by the Coumtesio. Suah prolsacis
unagy sunstructiol as the roxis batwesar Chatanixae and Clrele, ifelkvotng
onu vaaho Srovi, .uby and Uphdr, fecotuna and Oprdyr, Kooe and usaring

{vip the Leward roulnsuln iailroad routs), Line Creek and Cundle, and
otners, should be hastenad Y0 an early coupletioun, being yrujoats of
groatent bDenuflt t0 the doveloyment ¢f tussce inuortunt dlstriots. The
COWOr L FEUNSULEG Lol luay. O LARCUYV abne ino vetweed Liums gnd L8iton,

e



a dlstanoe of avout I rlleu, aftor veiny idle for pany years, has

recautly besn aoquirdad and repsired by the Yerritorial Covarnbent and

tured over to the (nblio's use in transporting passengers and light

trelght., 4mall gasoline driven oars and light truaks pulled by wgs

ar privately ussd for this. koud eonavrustion 1n the forest raserves

{0 now bel g done b tho Burenu of vublia lionds, some of whiah will be

ot giraot benafit so plsoer minings 7The provisiong 0f the redersl Ald

doad Aot ara not appliceble to ilgeks, but should be. If thia aould

be brought sbout, Alapxa's avpropriation would be large enuvugh to

asoure the axlensive and 1uch nesded construction of roads and tralls.
Zhe praotionbiligy 0f air sorvice in Alasika has recently

baon uwemonBtratow. Lwwrous £lighte fron ratrbanks $0 varionsg Llaser

cars;8 within a rodlue up $0 £50 niles have bean rads daring 1924 by

the Llanse Of & prvate somany. Flights were tamds in two to threo

fioure whilsh under rogulgr transportution woane would nave reguirad

Af DANY WAOKS. conditiong for Jporating asro and hydroplunes in

slagky are ptated to bo unusunlly satlsractory and the sarly develop-

meet ¢ thig owanp vf tronsportation | s predioted and will be <f the

“
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greavsst benefit in the develoumant of ¢he countPy. 4 Governuss

| oupsidy extended t0 aviation sompanies in tho form 0f mail coutrasts

or sdie other means would grestly assiat the dsvelopmant of alr service
in slaske.

The tables given show the dlstances, treight rates on the
xore important eomuodities to and batween the yrinsipal Alaska poris
ond placer mining canters by the different means of traunsportation.

deasl 0ile, daiptillate mrd other olls ore ganerally shipped
in drums. The L6 or 110 gul., stesl drums are usaally used Loy aon~
tulperasse Thsse wrums, emp$y, welgh. BO lbse and 210 1lbse., respsotively,
and wbhan skipped fnll are asgspted un ooean lines on the weasuremant
basl s Oof 15 and 6 Gus Ste 6uale Au Gpirosiable saviryg can be mads by
uaing tae 65 gai. drums where freight rates are based on the weipht
baalg ag tho shiyuwents gding over ths rallroad are. IThoss drump ars
als0 nory #asily handled gnd the loss By loakaze iy thorofors lessaned.
e New 1eCele Du-gul. stesl drums now being usged suasure 1l su. ft.,
they walgh lose thok the O0lu style aud are ghocper irn first oost,

¢he stoan~ghij lines nandle cost articles o the neasuwrenent

-43-
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- 1923

sBattle Or LROOEL., ~BAL. TO antohikul Juneau JOraove Alchorage 3Sethe. khome
Vuldes 2170 { shlps
somard kGLrath side)
ej
aMles LPOL eaitis 7o~ dddi lovo-lout 21464 7YY, 2OVU
Cosl- sa3KBa~por «s0) lbose. (8) 4490 @00 ue00 6.00 (D) 12.66
. (8)1o.88
Freight Kedeceordinary ; ia) 7.860 B0 15400 16.00 . {b)16,00
Goueral kerchuadimse ) 9 (6)19.00
“ drogcerien ) .
o]
UruiLfeeu,-par 200U lbs (8) TH0 U460 12400 14.00 233 e (®)ib.80
ol oy : (6}18.00
Hiy-in dales~ 22 luos ur iore “,%é
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TO 1 ou. rt. éﬂ f- 18} 400
Uign exploci ve s-powder (8) 100 146,00 21 o860 200 =R 53 (b) 23,00
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(a) «a00 00 T %) 5476 (B) 7.80(1;
(0) 7.50(1)

exeeding EU.por Z0V0 lbse

25, aualtiongl for eacu 1W@ ov

C oo - él’ ¢

all rates in dollars andg Grlass

RO T- 3

(&) wulRully rate 4o g acified.
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AW LLdned QBAFGS IOr vlage.. VOl @iy lo6e ) |
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| ]
o
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e
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basis, whereby 40 Ou. Ft. ip sonsldered equivalent %0 4 tom. 4 tom,

aseording t0 this basis (s usually frem 15 0 IO peresnt less ia wight

shan whare Allled under the weight dasis of 2000 lbs,
mmmm:ﬂal-rhnuwb:h-m-arom

/

18 normally ¢l.80 per tan mile) vwhare there are no Mgulmr reads, o

wlth aross suntry travel, ;z.n';amnu. Water hanling sversges

#1500 por tom nilge Two-kores teams with a ariver cem be himed for

918,50 $0 $RE.80 per day sad fowr-hOres  teams for 35.00 -nm.oo.m’

V%) rrom wog.Rows, ivelghter, Nomg, Alssky, 1982

Zhe overlend freighting m.mmwﬁmun‘.

amd averasges which Right 0 dramik et bo taksm as being of gpemaral
applioation,

In the interior placer districta, mmmer freighting rates
over wagtn roads by tsam rangs frem ¢1.50 0 ¢4.00 per Som mile, amd
where it i neeeseary So mnxpmumn-mu»mpanc
part of it by aross cowmtry travel withowt reads. necessl tating ‘
tizes a change of aonvaysnge, ¢85 10 10 per tm mile. By pask norses,
o6 t0 w27, Aater hanling by teem el sled, ,l1.£5 30 v& and by dog

B - =



toam 44,

™he use of truaks and Srastors ie rapldly inoreasiyg where
suivabls roads are available snd where adopted has greatly redused the
o0st 0f overlsmd haulage.

mmnsmﬁummm dietriet eosts §l per
Sou siley 4in the Hot Priag Astries, $2.00; in the Falzbamks distriet
wi.25. Zhess e0ats are unasnplly high when eampared t0 the wintar haal-
ing of large $onnages by trastor and sleds over well droksm aled roads,
as done by some Of the luger 10de alning ompanies. Fe@ sxasple, the
Preadwell Ovapany, in the NaJo Alstries, Y.¥., {5 reported &8 aow hauling
ite ore fyom the ming t0 Mayo Lamding, a distance of abewd 40 miles, Lo
¢T.00 por som, Mix $0 eight aleds are used and as mush as 60 tans ave
hanled by one tractor per trip. Hefore this presszt gystelh was estad-

lished, the winter freighting 005t was 30 and DOYe per %0



labep
Alssza jlacer aining laboy is pald a high wage Sut thias camnet
be eonsidered sxoessive whem 1t 18 wmderstaod that the averege plaser
ningr 4o a-prntm \ares 90 Aive acuths of the Jear en hard mamal
lador undsr ecnditions which are gemarally wry uaseaforisdle md trying,
48 board is alsd furxished in additiom 0 the wages paid at all of the
ylaoer operations, the eést 0f gemeral lador ranges from §b.850 par dey
at soas Of the laiger and Oye aseesnidle camps 0 as smsh as $13 pe»
day at s0B8 02 the ROST YOmONS OneS. I} COst Of Doarding the msa
rmses LTOM ¢le80 60 as sk 88 $4.00 par mem day, varying mal nly aseard
ing to She oust Of Wrmsporting the supplies $0 tha csmp amd the nwmbder
Jof nen employed. Iu some Of the isolated distriots the edst of board
wuld be even higher were it Dot £OrF the faot Shat gamd L8 jlentiful ia
these distriots and in 90Ne sases garasn produse 1o growhe I & fow
instmess, the men bomrd hemsslves,undsr shich arrsigssent the wages
are proporticonally increassd. The old winr scale of redused wges i
no longer in efregt.

Silllied labor @ommands & hlghser wage, the rate varylsg oore

‘ -



sagording $o emditions. Hoistagn or engineers at the drift nizes are

aally paid the ssme as general lmer, rointaen mmd norslensh generally

receive froa 50 ocents $9 s doliar moye per shift thum gensral labor.

Fagea for axillesd abor varies 80 thal no average aseals eam b atated, /
onnmuﬂlhgldmn-uﬁolun or genersl lador. Bospital

dnss, gsnerally 48,00 per mmth, are sollieoted fram the msn by aome of

the opsrators, in dlastriots vhere sugh service iz awai ladle,

The following tadle gives the wage:s and eost Of boarding the
RER in Alaskan csmps. IS does no§ insSludd dredgs ledor, whieh is men-
tongd madar "Dredging®.

UndergrotAd A DOr WOrxs an t=nour shifg; but omg shift belng
worksd ot the smallsr arift sinsa, snd usually but swo at the larger
operatians. Ten~hour ghiffa are gensrsl at the opem cut mines snd 10
or 1l,md in 2 few Gases )S-hour anifts, are wrksd at the hydraulie
operations. when the siiftas are loager than thoss gilwven in the tablea,
wages are inoressed proportionately. The sise of the operatiom, the
lador, snd water supply avalleble, end othsr ounditions regulate the

nuMber Of abifts which can be woried, .t many of the operstions

-‘7-



Scale of “ares and Cost of Poard in ilasks Placer Campa

Distrigs agge per S-.!'ft (P Cosg of 3osrding
Conarel 2xllied ¥an_per ley
Ladver kavor
Fome I6~E.B80- 10 hrs. (0} (Foreman~ i.80-£.00 ¢1.90=-2.28
(Pipeman - $5.00
(Carpenters -~ ;7-§9
¢ 0l oman {s4 ~ 6 prs. (D) 2 - 33
Counel} $6 - 10 hrs. (0) i1 8= 2,80
Rougarok 36 - 10 rre.(0) 33.00
Foirnaver $6~37 - 10 hre.(0}) Pipesmm 37 - §9 P2e25=42.00
Marshall $6 -~ & nrs. (0) .00 ~43.00
Rnb, “ - 8 hrs,. ‘D’ vGe 00 = yﬁ.m
Koyuruk ) (§6 = & nre.{0}(D) $2eM=-34,00
Coandalar) (10 - no board
lditarod {$6-37 = 10 hre.{0) {(Rnginesrs - $8 3.00=¢g3. 20
(<10 ~ no board (Slacxsmith - §9
“oore Cr. B - 1O nrs., (D) w3.80
1mnoxro 3637 = 10 hrs.{0) Snglneere - ;6 3.8
“amparg {26 - 190 hre. (O} 2.B0 - 52.00
{¢8 ~ no doard
Cirele. ) (§8~%6 - 10 hre.(0) {(Pointmen - $6 S2.28 - 3.B0
Tngle ) [SB - & hrs. (D) ("L agrsmith - 27
rorty |} (Engineers - 36-§8
dile )
ruirbanxs (35 = & hre. (D) (Pointmen: - 4637 176 = 56,26
(36 - 10 hra.(0) (Sisexsmith - 37
(Fngineers -~ 38=-210
0} ovana (o6 ~ & hrs. (D} toiptmen ~ g6 v2.2b - 7Z2.00
{v6 -~ 10 nre,(0)

-478-



Zjetriet k¥ 1} ) Copt of Boardimg
Sleneral Skilled Han per Day
Labor Lobdor

dot Spripgs (3B - 8 nrs. (4) (Pointmemr o6 $2.00-,3.00
(¢B-86 - 10 hra, (0} (Fipaman - 26

Zantiahns 36 - & nre. (0} Pipaman - $b 2.78 - £3.00

Yentna 96.26 = 10 hrs. (O}

Shushana (¢0 - 10 nra, (0]}
(12 - 5o daard

Hizioa {($56 -~ 10 hrs. (0)
(¥las bonus

Cooxs Inlet &6 - 10 hps. (0O}

Jee aled dredge waes

& Bomus of (.B0 per shift given t0 all employess working

esntire senson,

2 Board furnished {n addition to waprea paid, except where

espotially mentionad.

(0) Cpen ous.
(d) Srigt mine.

=47~

Kaoksnith - §6

{Foreman - 38
{Stacirer—an - .28
{Noistmen - +DeB8
(Pipeman &

( Powdorman-.5,50

¢2.00-§2.80
34.00

.78

<1.80-32.00



wWmere two 10 er 1l howr ahifta are cperated, armaugensnts are ofis
ads 30 Xnep some part of the cperatiom goiag between shifte. 3y waing
the “swiag” shift, the operation ssn de mads coxziinuous, withont thp
necessity of overtimg.

Neus of the plaser mining layor in the swaller o moye remote
dasriots is previded Dy the progpeeters amd othars who live ia thess
distriots, althongh Shere i3 generally soms itineramt labor. The oorFe
experiensed and efficient micers are as a rule not eontent in wrking for
others mad aay have Whisip owk Operations. It ia s sd&nom prestios €0
£orm & yartnership of 2 89 6 90 Operate s Aine. m.iu sspeatally trwe
in drifs mining and whlle often due 0 limited finauess, aled helps %@
promots that parecnal interest wniek inareases not only the nuaber of
bours wriasd dut the efficiemsy. The averwn, o itinsramt ladoyr is nod
sxperianesd plaser lebor, whidh ascownss, in ;art, £0r the ineffisieaay
of zmah of 1% 4 ylaser alnmer dundled uwp in the hsavy watarprodf cleth-

ing and rubbep ootz whieh he mugt wear moat 22 the timp along with the

wvoil and 4 loves for prosestion from the attmsks ©of the meRy mosgul toed

ia ocertainly handicapped.



iz the larger and more acoessidle emmps there is gemerslly
surfisiant laber for all demands. In She 180lated omEps laber L8
generally dirfigult 99 obsain sfter the seasdn has atarted. kem must
bs sent in amd de ntdu&. Af posaidle, £or the sutire ssascu. Undar
sudh conditioms, poor wrxaen canuot be .readlly replaced, or bdecsuse of
0%osaivnal dlasatisfection Or restlessnsss, soms 0f the orew may quit,
isaving Sne uyerasien anvrtnanded for the valmae Of the seastn, Ka

operators give the nan a domus if they remaln £0r the sntire season,

~4%-



Oost of Spplies
e larger placer operations pwehase prsaticelly all supplies

in the utases, shipasnts deing made el ther iz e fall 30 aa 80 be
freighted $0 the property during the wintez, or where treasporiatiem
peraits, the shipasmts are mds early in the apring, or as required.
Praviaions, hardémare, dynsaite md general supplies e be purehssed
£roa 10cal merehanis ik all of the distrists, 4 great dsal of used
maahinery end equiLmant $g avallable in soat of the easmps, md as i8
0sd de purohased f0r 2 very saall part of §83 original cost, {8 has
beeh (he nalp souresd Of suah supply 70X ARy Jears. v saohinery
and equi nend can seldom de odtained looally, unless th’m. covedsd
order with the mgrehanta. Supplies aan de purehased in most of N
6oast SOowns and pOimts on the rallwoads at ressonabla priess. l1n the
smaller amd noye rencte dinotriots where only a amall volmme °of busineas
in umumuumu.uohu. the prisss ave propor-

tianately inarsased and in meay insts:ces besame almoat prBALDI tives

Bowmomlo sonditioms in the States are caturally reflosted



ia ilasxa and the great inorease in the 605t 0f mechinery, equipasnt

aad genaral suyplies Aince the war had & marsed erffest Om Alsaksh Opere-
tions snd development. Fortunasely, prices are niw an the desline.
Flustuating pricea in the States and W varying freighlt rades to W2e
drfereat nining camps maxe 1% icprastical $0 give the oot of sappliss
in ilasks exoept in t:o0se apesific sases as civen in the fellewing pages.
3y eousulting outside 'p:lou and lh;o freight rates giwm in this reposs,
a 0lose eatimate oan b9 nade 0f (e 02at of supplies landed at e

property.

«Bi~



‘u“r. lusber md sl

The best and Vet extansive forvasis are round in southeaaterm
Alaakp, Where WIortunately there is dut litile g0ld plaser. Southwestern
Alaska has, in gwmersl, a geod supply of spruce snd henloek, diamsters
oy %0 12 aad & lnghas st tha butt delsg quite coada. In the Tamana
valigy ead 1ts tridutaries around Fairbmks there are good growtha of
sprese wiikt oomp bired and gottcnwoed, Most of tha distriats in the
interior oz the tridutaries of the Yuxsn snd Enskokwia Zwvers have fale
suppliea of Wimder,

yormeyr mining opematiens, egpecially in those digtriots wheme
extangive drift sining has bean 4One Or wiers emormous sapplies of woed
have been used for atear tnRawing end poWer [ Wposes, have alaocst stripped
the near-by forests, 80 thut it now oftem becoses nedsssary 40 bring 4%
in from sonsl derable distances tharely greasly increasing its eost.

71th the axoepticn of small spruce timber east of the Counsil
dletriot and arcamd Dime Oresk in the Eoyux district, seward Peainsule
bas no tree yrowkh exesrt muall willowa, and therefore, has 80 dapand

on vutside souwrses. saw zills are operated in st of the coast towms
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and the largsy loserior osnders. Mkmay of the larger hydrsalic eoxpanies
oparate Anelr owm sew xills.. MOst Of the operatioms use 9 native
syruee for lumbery, aad aprase Or Nreh for wecd fusl., Batiwe sprese
lanber snswers same of.1he requiremsdss 3f plaser mining, but the greatest
draeulty s 30 odtain geod slear Wide doards for aluige damss, for mah
of it 15 10 inghes OF lsss i W ik sad full of mots. It also warps
badly, One 0f 182 best qualifisalions is that {8 @es ned »plit as
sadlly as outaide lumber. 1a soms of the remote distriets the lumber

i1s whip-sawed by hand at a 00sd of frou 4100 %0 41EO per thousand board
foes, wileh is often mush Ghesper thal freightirg 19 in fyom a dl stand
S0Ures,

Jontradts are generally asde for gettiug owd logs, mining
ticder amd woed, although mamy 07 the operetors who would otherwise de
idle, out thely own supply sad haul it o camp daring Whe wimter. The
00s% of owtling small sprues wood is ganerally yb €¢ @Y per cord for
4~£00% wodd and B t0 o6 for 16 £00% wooda Tha latiar ia later out by
power saws At the camy b nesddd, 7The hauling is in many cases the

largest ftea of gdat. i Goldstrear Uresk naar rairbanks where thsre
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i1s an exoeptional supLly 0f good wodd, the cOLSrsdtors agree $0 desllver
4~f00t spraos and birah wod alongside of the rnnrud‘trux for ¢7.80 pa
aords Sireh wod is considsred detter than spruce for fusl, but rop
timbers and siuiss dax lumber the 3(rwee is wsed. JForwat fires are
frequent during dry seasins in the inderior, destroying mash {imder
and csusing a serious osuase %0 the sommonity.

Aversge dry native lumber wighs about 3000 1ba. per thounsand
board feet., iumber ylaned Gn Gne slde mnd SWO sdges 80238 fYOR 2B Y
80 more per thousand than ruogh lumber. Some Lperalors buy roggh
lusber and 4ress 1% by hands Where lumber has %0 be hanled losg dle-
tmses, 1t will 00st as muoh as 200 0 LR60 jor thousend doard feel
landed at She progerty. Vo uUsn Gress, spruce LURLEr was at one Sime
yroduged in the eupany's mill ror o0 per h. and a fev years later whem
suitadble logs were &lfficult 88 odsain near by, the 0t of the imn
was v4b.

ln the Fairbanks distst ot, She £0llowing are aversge ;rices
tor spruce ticber dslivered to properties within a nile of the ratl-

roaa: 4w-g00% Loles, «~1/Z t0 L insh diameser, .7 per cord; 16-foes
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gpulea 0P drift nining timber, 4 t0 6 inoh diameter, y12 par oord
li-goot timders, diameter 1E luhu? vl sadhy 60-rfo0t gin polea,
viU enth. ‘

The following tables have been oosyiled to show tha ooast of
w34 sbd lumber in seme af the dlarista. as Whe mpply, hanling
ratse and nwerows Other conditions affect these aosta, there are bound
to he many sxoeptions. fne sxam;:les given are selacted as ¥hey suew
e gemeral maxisum snd ainimm 00sta. The cost of lusher is fey

native rogh asmm, exeapt whare otherwi se noted,
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Uoal and 051 rusld

The use Of o0oal £0r stesn purposes iu sonnection wWth illaska
plaecer miniag 18 practically eamfined $0 a few stean soraper sad ssall
arifs nining cperatiuna in the Fairbanka disgtrics. Thass operatioas
are legcated alamg $the ling of the Govermamat railrosd smd the lignite
soal oan bs landed at e properties £or ¢b to0 48 per lun_-thhnuh
Miminons fOF 410 %9 AR per %0a, Ualess it e at those Operatiomss
mthin 2l0se hauling distance from the rallrosd, occal miss, or ship-
piag point where 1% om de ehosply purshased, its use in placer mia-
ing is not predticale The use Of 0Cal for sleam purposes at the mines
ia the ralrbanxs distries, will mo dobt be wOre gmarally adopted in
ths Dear futwre. Ixteuiive ooal fields are of widespread cosurrense

(1B)

in ilaska, Good bisuminons gosls are minsd in the Matsnusks fields

\iI5iprooks, AsEe, Alasxa Goal and Its UMl ligaticm: U.H.000ls Burvey,

about 50 miles northeast Of snohorage snd in the Berisg River flgld

avout «v =iles jrlsnd rrow katallae Lignive cowl §s miuned at several

+rduoes in the Lenans or prinmaipal inserior aoal fleld. A grod ditumin-
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oua o6al is found near Cape lLisbetume adout 200 mlies north of Xome,
aRd at dirfereat periods amall shipments have boem mads 40 Joms, but
the field haa not been further exploited. In the Ysutaa distries, tie
GCaahe Creek Uredging Uu. uperated its dredge with ligaise edal mined /
' s
close by, dut i4s use was not sasisfdatory, ligunise oaal ia alao fomnd
at numearous other ;1aoes along the ragific Ooasi, in the Yukon R ver
baziu and an Lswerd reminsuls where amall quantities have bemn mined
at different tiaea.
Jils 04d eipsmenss of ocal huve deen made $0 3oms, the
snpyly now pracsically all comes from British Oclusdia. This scal is
saipped in saaks and sells for 36 per t0n duriuc the summer soason and
v iz the winter. Healy iver lignite ocal sells for 3 per long
$& in carlcad lota at the aine and ¢4.50 per anort tam in the oare
at 7airdanks and ¢6.00 at Anahorage. The bistuminsus osal from the
Astsnuake fields sells for 5&!0 20 ¢7.00 por ton at the =ias end
v0s00 an the oara at snchorage. Ume Sam of lizuite ocal is oqui valent in
heat univg t0 about ome sord Of g:ruce wood.

vescline, dictillate, oruds 0il and dlessl oll now supply
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and favoradle geolagical rormations are reported in mmy plases in

Lluh.u”

o9 1943,

“‘*mu. Ge8e, vun:u:y Nepors ou resrolems in Alasiu UlBe000),
—_—arvey Fall, 719, 68 pp., 198},



Progecting

The neoessify for prospedting camot be $00 strongly
emphasined. kot 0L tha fallures in ,lacer mizing have domm 3xe ol thep
to 1adk of pro-gaot;ng or %y incorrest interpresation of proapectiag
resilts befare the equipmeat waa indialleds Vhy sudh past axperiences
a0 not serve us a warning $0 ofthera is &iffigult €0 explain, 4 mining
Sro-vsition seemingly attructive emugh 0 equl, with a plant should
sertainl; be wOrthy of prosyeating. . prelixinary invessigstion of the
sain restures wll umally show 3 furthar work Lfa Justified; 1if 1% ig,
careful proapsating should thet d¢ &one $0 davelsp ﬁ ares 0f profitadle
grouwd suffisliaemt $0 Jjustify equiping the property. in those days
of aigh greds vArgin aeposita whan the aargin of .rofit was woually
large, pruspecting 90 odbtain a high degres Of ascuraa)y wae in nmny places
00t conaidered 0 imj.ortamts The present remainiag lowr grade
uepusits in oust Llustances have been gloctively mined,leaving szall

igolusted areas of umworked ground whi@R present a ore daifficult

Sroblec., tne soluticn of whiah maxes sarcful proguootijg even more
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iocoso.r:. There are many deposits w.!iah osn de qﬁlto easily and
craaly prospecten by the averase miner, dut with sost of the remsin-
ing xnown placer, especially when accurate determination of the gold
oontent and volume of large arean of low grade material must be made,
the investigation is no simple matter and requires skill amd experience
to obtain the proper results. Yith proper prospectinmg and the correet
fnterpolation of the results, it is pomsfble to nncortlinlvithin a
comparatively s=all margin of ung;rtsinty the amount of gold iu the
groand to Ye oxploited and iy this respeot umakxes placer mining lese
speanlative than most lode mining. The ascuracy of the prospecting
rosilts, however, ars governsd principally by the character of the
depoait, tholdintrlbution of the gold, the amount of prospecting domae,
and ths oxperience and judpgment of the man in charge.

Prospecting involves the determination of mnni fagtors, the
more important unes deing: the exteat, depth, volume and value of the
deporit; aepth and enaracter of the overburden and the eftval: distridu-
tiom and onnracter of the bdulders, tke clay, the rold, and the

rrost; and the character gnd contour of dedroak. 20 sbtain

such information, it 1¢ necesmary to penctrate the :lacer
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deposit with shafte, adite, open cuss, or drill holes.

rropecting pracstice {s govermed by the resources of the
ainer, the eguipasnt avalldls, the anoums 0f prospesting 98 be 40m,
aud the depth and sharacter of the groand, Shafta or open euts am
generally the RSt practicel for the averege ilaskan minsr shere the
condition of the ground permits., Orilling (s very satistfastory for most
aspoalts, espedialiy fer the ;oop deposits Or in ground where axeess
water praonlhiés e uss Of ahaféa and opem outs.

Alasxan proapeoding Mthods in unfrosen gmund differ dald
Uttle rrom those used in other amAPies. In mm ground, however,
.&tronnc oonditions are enscuntersd and progpsctiung nmtmods of spesial
application to awah groumd are easds

The ahoioe 0f a method for prospedting placer groumd is die-

(17)
ocussed dy Rutshing aa followm

u”llutohl_nn. dek o, Prospec and dining qu%rﬂmn in Aaska: .

~ithout regard t0 the geology, all ilasxan plucers may be
classified an shaliow or deep. For oon\eaience o0f sonal derstion in
this jajer, all jlacers less than L faet des, ars arbitrarily called
shallow. sudh placers, &t or near sea level, if s0 wat as t0 require
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pumping, asn be investigated with shafts whils the pusp Lis set ou t
surtase of the grownd. The preatioal limis of sustiem at ssa level
is about R5 feel., »lacers deeper tham 25 feet or of less depth anmd
at higher altituds, if wet, mast de fraimed dy ainking pmaps 0 2o
pecessary dspi. This nesesxitatss a lsrger muaft $0 asoomodate the
pumy, pipes, o%8., and obvionsly will ingrease ths e0et per foes.

"Phe ehalce of proapseting method is governed By a number of
scualdsrationg, scae oOf wiheh are influsuesd by oconditicas foreign %0
the mstual prespesting. JFor Sinstsnes, & depseit well adapted %
inwstigation by the astean dArill may be 0 inaceassidls as to sake it
£004 precties %0 um hand drills or shafts instead, The rapiding,
adst, snd aceuragy are She gowerning.fastors i saking a olwlies o
mthod. Nany do;98i4s have foatures that maks one method partisularly
applieadle, iz some plases eonditiong are swih that either the shaft
or the drill mthed my de eployed With equally geed resulis; Ddoth
2ay 0 used advantageously. Ihe frosen sondidiaon Of meny 0f the Alaskmm
ylacers sazss 1% possidle 40 upe the ahaft method ir alluvius whieh, Lif
merosan, aoculd ba teased by mhafts caly at a large eost for puaping amd
tinderizg.

"Zhere ahallew narrow oreek beds are to de prospsoted, it 1p
oftmn good practice t0 make Opax ouss 8lear asrcss the ded, or far
snough ¢ dalimit the pay stfeak. Hulh sreska gensrally have extreamely
irregular pay strepka, and cuts 0f thls characster wuld determine the
dletribusion of gold eontent With thoroughnegs, WAk like this may be
s0etly, but the saspensaling sivantages oftax Justify $6,

"in a shallowsr plager less thek 10 fuet dsep and coztaining =o
waser, or 66 litlls mter that it am e easily dailed, preaspecting
can generslly be more sheqply and repidly dne with shafts or opsn ouis
than with daril) holes sank with a sissa ohmrm arild. Material cea
be throws out of & mhaft 10 feet dee, and no timbering is ordirarily
required {£ the shaft i{s kgpt free of water during the sipking. Only
aue man [er ghaft {p required if there ia only a small asount of baile
ing and 1L the gravel s unrrossn and saslly broksn GOWRes ... cUndef
sush canditions the steem edum drill is at a disedvomitage, for meh
ting xay be oomsumed in freQuand nOving from hols $¢ Boles, 2This is
particularly true 1 the aurfads 1o #9 rough or marshy as $0 saks moving
diffisuls. The haud dril., being more adokile, aan B0 used advantasecusliy
iz sugh shallew gr.vels, whore it can genarally arill 28 0 40 feet oF
=3re par w..cnaovoo-.

"lf the alluviwl 80 ba testad kas s depth of about 25 feed
and {s 50 wet as %0 require a stess jpumy, drill methods sre zore ap~
plicuble than ahafts. [mb unfrosen grawl i3 gensrally 100se OPF
begones 10.88 OL exposure 30 the alr or Dy resscu 3f wutar running {nde
tha shafsg. Shuft sinxing will be 8l0w and 00atly, as slose tinbering
ard Pruast boarding or anset piling may be necessary. HSanplen takgl
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wdar swad oonditicns are lixe latonumnu. for ruuming gromd
mey snter the sbhaft, The fast that the materisl froa the shaft is show
eled under wster, po:sidly from a rough bedrook or rfram a 80f% bedroek,
whigh may Vescas stioky by regsem ©f the mem puddling {4 as he works,
al98 introdueses AnaocurasieBeicocccoUder sush S0nditicas the schuwm
drill a8thod {8 preferadle. he circusstencss that ¢ause a low amd
oostly prugress and insscurate samyling with shafts have B0 bad sfrest
on stesa Or hand ehwrn drillse 1o gensral, Whore the gravel is dry,

48 ADOUrate OF BOFe ACOUrate sanpling em be dus With shafts as with
artll holes, but She presende Of water in sudh volumie as $0 require

puspliag mades drilling prefersdles

It 18 good yractiee %3 use bOWh drill koles sad shafts, the
1dea delng 0 use enough ahafts $6 allow inspection of the physical
aharaster of ap gravel, bedroax, 6tc.; and %9 depamd om the drill
holee for the determinatian Of the %N0r, extent, and thiexness of the
EraYelececesrccca e paculliar sonditicns of the alluvimk Wader gonsidsra~
tian sust therefors be the datermining fastor.

The irregularity ef gold dlistridution in the allavium 0f Alaakas
MAXES Qarerul proppeoting nsoessary in order t0 dsterming the limise of
the pay streaks. lany samyles £ay thus be needsd. 48 a pgeneral rule,
arill holes are better suited 90 this wurk, for they osm ordinarily be
sunk sore rapidly and wore sheayly.

were bezngh gravel 1s 80 be tested, cuts can ba easily Sade,
Vertiocal sangling is thus 4one, and this mathod Las besh uasd with goed
resulte. It io asaumed thet gravel in the sane stratum ¢F at $the same
pommnouumm»mnmnumuumm-u
charaoteriation.

Erospecting has 89 far in this paper besu treated as the
obtaining of sanples merely. Somstimes {1t may de ocondusted as s work-
ing test. This ls particularly spplicable whers there 10 ab avaliladle
water supply. Thus cuss aay be ground-sluiesd through bangh gravel
and oconsigersdle mmounts Of material washed. Such onts aled permit
subsequent sarpling of the gravel sedtion $0 good advamtage. lnaszuoh
as this is » working sess, data relative %0 operasing 008 may thus
8lao de obtained,

4 EOvOrning £ad%or in the anclee 0f the prospesting method s
the Mdud of nformation that 1 required. Zhus in testiag a luviua thought
sui table for hydraulioking, or dredging, informati oonoerming the
#80tian FYum gSrass roots 0 bedruek is desired, and gensrally this omm
beat be odtained by sinxing shafts or drill holes. Ix Sesting alliuviwm
for arift cining M ttle informagion ie required in regard %0 sny of the
crovol sedtion, excejt toat sdjsoent t0 bedross. uUpenings thas follow
@is lowr stratux wili, of oocurse, tive & maximor 0f informagior with o
ciuiape 0f exgavatiau,”

Sruspooting can be sonAustsed at all times of the year, in fest
wbb



the winfer scason is often the more favorable tima. Shaft sinking

ean often ba bdest bondu.otod during the winter months, espesfally in
deponits oontaining mmah water during the mummer. and which may drafn,
or be frosen during the 00ld sesson. Larshy areas or areas covered by
vater oan be more easily tested with stesm drills during the winter.
Feavy steam drille ocan then be resdily moved ;bmt withont miring, and
it is easier to drill a etream bed from the ice. GSeasonal frost inter-
feres to somo extent with drilling in lzho‘w{nur. but permanently frosem
ground can de drilled juit a8 rapldly in the winter se in the summer,
aad unless the weather is very cold, no ugusual troudle {s cxperienced
if eteam is svailadble and & heated shelter is provided.

The usual small prosp-eting outfit for sinking shafts ¢n
frogen rround aonsiete of a 4 or ( horsepower boiler mounted orn a sled
or akids, with etesam point or pipe, steam hose, and a hand windlase
costing when now from ;300 to . 500, but many seocond-hand cutfits can now
he nurchased for .100 to .200. Two men sre emplogyed, one on the
surface and Jne in the sneft, which is penerilly made just lurge enough

for 2 man to work iz, or 26 t0 42 ipchoe 1in diameter.
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Methods Of thaming smd sinkimg swch shafts depend om the
abargoter of the deposit, rrossu mugk oan be readily plaked dat it 4o
aope eustomary o0 \haw all the matarigles Homs miners thaw only &
sufficient depth at a tisme as may do m0st prastical t0 thelr msthod of
wrring. A procedure vften follewed in'ainking theae shafis is %
slak %0 bedrook ef {nsert in a drill Lole mme loxg 3/8 ineh pipe,
steaning the grouad at s rate of X t0 &b minutes to she £oof af
dep¥h. Fou long & period of steaming will cause a thav Of irregular
foms, TIhe practical Mmit of dapsh at whioh one zam osA handls & wind
lass 18 about 78 %0 80 feet,for greater dapths 2 stesd hout; is regquired,

In eatadlighed asmps Where drift mining is deizg @0ne, and
the regular stean squipment is available, She shaftc are mads laxges,
ror 1 £ suacessful iu etrikieg yay, thay ure later used ns opsrating
abafhs. in ground prospected dy shafts, the distsnce detween them
1s xoxt variable and they are rarely placed as olosely sogethar as drill
holes. Xrospye8t ahafta i deep frosen ground are usually located at
& point where "“pay" is expected and whed bedroak {5 reached, prospesting

may be coantinwed by rumilpg drifts and oross cuts. Lsnafts in ahallow
n‘?-



w»t mmumwmdamum“-; he shafts
are 4ang 0 water lovel amd allowed €0 freszs &iring the night. The
following day the frozem matarial at the ot ton of She shaft §5 rencved
aad progess repeated until bedresck is reashed. it iz a slew prosess
bat ae uan oan handly a mmmbar of ahafts and it ia geserally eheaper
and sors ascuratké than wham 1ive water is pressut.

The coat 0f sinkiag prospsot shafts or drilling holes depends
on a nuxber of condticus, the prinoipal mes beiny the amoua$ ef
prospusting dme and the gharacter smd dapth of the material investi-
gated, Under average omditiong $She 00at of prospeat Mo varies fron
o8 80 8 Leor £008. Prits in ahallow Ary or frogen grouad ¢ te 0 fee$
dse; oan be dug for 5O oents %0 §l per foot, wh.le sane 0f Sha larger
and deeper anafts in adverse or Alffleuls groumsd mey ooat over ;1B per
fo0s,

Ju $he Sewsrd reninsula iz the Boas district, it 15 cuetoms y
80 oonaluer a 22-200t shaft, 3-~1/Z feet iz diameter, in frosan groumd,
A yoarts lauon::.nlﬂ work or adating 100. lu this sam @i strist on

the subkarine seadh; shafts of this sisa, 20 $0 b0 feet 488D iM frosel
-8~



gromd, requiring no timber, 008t ¢3.80 per foot, and the & x & roet
drifis froa the bORSo2 Of shaft 00a8 o4 per 7008, On the Third Beash
at kong, Ware the gensral eharseter of the ground ia more favoralls,
shafts 4U t0 B0 fest dsey Coat ¢2 yer f£00%, and Arifts (Z.80, Om
Ophir Creek shafts 5 by 6 feet, from 8 t0 14 Yeeot desp, in wfrosea
ground azoe.t a thin surfase crust, but requiring uo tiaber, were

dug doring the winter a$ a aoat of ¢l1.¥0 per 008 In the Xougarak
astriet, in rrosen ground 6 §0 6 feet dsep an aversge of & pita were
thawed and exsavated By two msn in 10 hours at a ocust of &8 eents per
foot. Vo the Third Beash, {in g und partly frossu, sequiring Wsder
ing vl Amported semn lusmber, a 90-foet anaft < dy & fest, sank dnri.u
the sumtyr, sost o8 por foos,

In the lditarod dietriet an Otter Jrecx shafes 41 imghes in
dismstar, vith no ficher, in frosan gravel, 14 tc 17 feet deep, aded
vé o P £008,and on Wllew Oreex ix J6 10 16 feet 0f frusen mmak snd
gravel ,gost o3 per foat. 1o the Aady district a 4 by & ¥y 80 foot
anaft wWdth no siobering in frosen growad £ fest of wiiagh was saak

oost o6 par foot.
=68



iln the /airbanxs dlatriss on Goldstremm Ureekx, 5 by T shafes,
2 to EX feet deep Al eany digging material but partly frosem, although
requ: ring 29 thawing, with oaly the wpper 5 feet arid timdered, comt
9%:80 por £008. A & by 6 fo0h ahaft 10U feet deep in froasa ground,
the wper 10 foos orid timbered, aost 8 per fook. $he €08t 0f large
prospect shafta in the intarior in dser fromsu graund requirag dut a
small sacumt of oridb tisbering But without aguare set,rmges rrox ¢é to
eib par foot.- orifts, untichered, aoat frox gé t0 o8 peo: 2008, mtalls
on Budh shefts end drifes will bes glven onder “drift nintag®.

1n prospesting s d8;08l8 by shaft, all the ai:u dsaring
gravels should be smmpled in seations s0 ghat the norisontal distridbutios
of fhe §old can de definisely located, Hot anly should all the gravels
be sanyled by teking carerul samples froa the walls of the shaft, bu.
all the nsterial exagvated from thy shaft should be sluiesds The
large saaples 80 obtaiusd tend 30 grea’sr ssouraqdy sand are ome of the
sdvanigges or shaft sam . ling over 4&rill holes. The magtariel excavated

1YOR Qn AVErs;o shaft is about £1€%y times larger in volome than that

Qbtained from & drill hole of similar depth mgue wth the stamdard
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6-inah drill. Yet tharo are pumsrous :notances shere proapest shafte
or Oopan guts have been sunk, and for & sample but & few pans of ~aterial
were takmm.

Tre rrospectins and ssmuling in drift ~ining iavolves sreaial
gnonsiderution as only the rieher horigen e ms.nd. L tace 8 %0 & feed
nigh is penerally carried, oonasisting of from 4 to 5 feet of gravel amd
1 %0 2 feet of bsdrogk. Drifts are rua up and down stream snd
soross the ohanndl and as work prooseds, vertioal samples are n_k.n as
intorvaila along the face. 2edrock aand the roof are tested so that ne
pay will de overlooked. The samples are pamned and the gold nuhot..
but rore often the uporunodinlur will closely estimate 8. . cheek
is sometimes made by taring s wheel barrow sample fro~ fhe face ey
every tenth wheelbarrow load excavated {s takeam to the surfase and
either separately panned or rocked, or the scoumlated mmount sluioced
a» one sanple,

Lrift —iners have different waya of esloulating the results
of thetr se~:ling «lthough they are genmerslly based on the value of the

-n-
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£old per square foot of bedroex while in the Seward lPeninsula tha oudie
yayd {s nften ussd. "ne value of the fold por pan, wheelbarrox, car or
bucket are other units used. In xort {nstances caleulations are made
on the spproxiwete basis of ssvem pans of grsvel %o the cudic froot eof
malerial in plage. although five or |'u pans are 80 consldsred at some
rluces. Usually one heaping load on 4 Bu. 2 round nosed shovel i
considered & pan full. whigh dlosely aguals seven pans te the cudio foot.
Knowing the thiockness of the Py mln.d??gho value of the gold psr pam,
the caloulation is mmce as followsi- CJents ¢old per pam, times the
numher of pans to the cudiac foot, times the thicimess mimed in fees,
squals the value of gald in cents psr square fo0t. The aversge wheel-
barrov 16ad contains from 12 to 14 mmuns or approximataly 2 cubic feet,
or there are fron 11 €0 14 wheelbarrow losas to the sudies yard. These
units vary with conlditioas, although in the }airb-nkt and other imtarior
uistricts seveR pans to the oublc foot or 189 pams $0 $he cubic yard s
gonerslly usedy In the Seward “cminsuia, the avevape is sbout 170 pans
to the cubic yard. !In other inagancer o6& Jow &g 125 L‘ns is coneidered
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the propsr basia. It can readily b: seen that suoh varisdle and ap-
rrox{mate units are concucive to mislcading resulte but an ex~eriemced
niner can ususlly obvtain a close approximagdon. sany fajlures result
from overestimating, whigh is oftem due to not takxing the samples yproperly,
or taxing snough of them. The bodro;:x surface is oftes very irrsgular
anc trne gold dissridution sjotty, In rany instances the pey is conoentrat-
el on the rousher, sl abby bedrodx or on s 0ots Of high dedroex with the
rest of the deposit deing too 1o to yield a rrofit. (nless losdly
and earofully prospegted and sush agnditions understood, fsilures or
disappointments are dound $0 resuld.

+rilling procedure and the culculation of the results in um~
frosen eround is oonducted according to cemersl prastice as described

in lisorature issued By the drill manufacturers, and mu‘“)conn

n“:min. Coss., 00ld Lredging in the United States, Bull. 127, Burean
u ] e MC

the md ject of prospecting dredging ground in & moat thorough and satie-

f.CtOry ronner. ln frosen sround, enceisl methois becoms nesessury.

jartly frozen ryound is the most difficuit and huzuraous to drill for
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the holes mat e cased, usually necoscitating drilling vuli ahsad of

the drive shoe, & proosaure leading to insccuracies. In frozem pround the
drill casing may freese tightly to the ground when warm water or steam i
turned into 1t to release it. This n-y_happ-n especially in the d‘cp‘r
ground, where soversl days may de rohulrid to com;lete the hole.

It {9 gen-mlly not necessary to care the entire hole in solidly
frozen sround. A mrort length of pipe i{s used at the top to seal orf
any surface sater. . amall amoumt of water is poured into the hole and
until pay 18 emooumtered 5§ feet and more i» drilled lg 8 time bafore pump-
ing. Yher pay is reached this ahould be redused to wme foot or so. Vith
the -é-men churn drill a 6-5/8-ineh chisal bit 1 generally used for the
drilling. Shem properly dona, this bit outs & smooth straipcht hole ahomt
7 {nonee in diameter. As many 0f the daposits have a deep ocovering of
muck or barren material rapid progress osn be made. Special rrecactions
ars necessary while drilling the frosem pay gravel, for should too warm

or %00 mch xcter be used an irregular sheped nole will result.
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In addifion ¢5 the customary msisuressata of the ¢ors, eic.,
the careful ariller pumps all the water fros the comileted 4drill hole
and then adds A measured smount of cold water, ususlly 8 gallons at a
tims, and measures ths depth V0 the surface of the water, Another
msasured amoumt of water is them edded, and the nev water level deter~
nined. In this way, mowing the amoust of water adied eagh time and
ite displ acemsut, the volume of es80h seotion of the 2ole ean e aagurstely
checked. (Unless s0me chedk of this kind is made, ¢rilling without cas-
iag i» hazardous practice, for scms msterial =ill slough off the aides
of the hole snd causs the salting of the sa=ploe.

Hand operated drille are now seldom uscd iz Alasva, l-n they
are usually not acaptable to the eonditioms. Ttea~ Ane mesoline arivea
arilla of 4, B and 6 inoh Qiemetars are usea, the size and type of drill
cepsnding >n the eharacter and depth of the ground and the local 1%7. The
hervy 6-imoh stasm .traetion 4drill has been lsiwely utsed in the deeper
grounc and shere diffioult cond!tians are ensocuntersd. They weigh:

#vom 6 to 10 gtons wnen fully ejuipped amd cost from 4001 to BOOO,
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wkila the light 4-insh xasdlinme driven drills. of which there are severel
differsnt maires., weigh with full equipment rrox 1000 0 3500 pounds and
aost from §900 ta {1800,

The bsavy stemm drill works moet repidly vhea drilling and to
usually best acapted where moves aye imfrequent. The soviag of these
hasvy drillas over roagh or swampy grouad is alow and Qifrfigult and aftem
canses 2uch 10ae Of valuadle time, 50 =ugh so that the saaller m lighser
gusol ine dr{lls will often 4ril)l a greater footage ln a givem time. A
spac:ally aomstructed drill ¢o meet suoh ecnditions has dbesz in sorvige
gear Nooe for the greater part of 16 years. It is '‘mowm as the Brower
arill. It was primarily a ¥o. § Keystone, steam drivea drill, but was
reconsyructed and equipped with an 8 H.!', pesolins engine amd & special
traction with doudle ohainm drive to the front wheela whiak drives it at
a apsed of 4 miles per hour and ocap alimd & 45 per cent grade. The
baox vhul; are &4 feet in diameter and 2-1/2 freet wide; the front whoels
are 6-./2 fest in dlameter and b fest wide; they are construneted of
6 x 8 inak timber or light rallroad ties and shod with hesvy chains.
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The drill {s alse equipped with speajal aprliances fer operating the javs
and pull ing eapiag. Under average conditions the 4Arill cm lesve a
set-up, 20ve 30 the next loeation 200 feot away, ami be drillimg agsin in
20 mimmtes. IR zetting wp at 4 new leostiom, the wheals are Wecked smd
the drill carriage leveled and swumg inte place with jaek screws. Thia
drill 1s shown in 71, 22448. Doudle sxtra heavy 6-ineh sasing, generally
flush Joimt, imside coupling, is used with Y-3/8 imeh ehos, whem ground
is not s0lidly fromem, The drill erew oomsiests of ome drillmss at 8
per G-hcmr- shift and & helper at §8. One to two panxers are used and
are paid §7 per mhift.

The arill hus been used for sonsrast drill ing under whioh ap-
ransement the contrastor provides everything but the panners. The
averace eontr agt prise for érilling;devending on the sise of the esom-~
traet, in frozen groomd wighout cssing, is 75 cests t0 @ per foot. amd
in thawed ground up to 50 feet 1n depth, .1.25 0 {1.50 per foot; B0 %o
75 feot, U 2.B0;: TB to 100 feet, £3; 10D feet and ovar 4 per foot. The
average rate of drilling with this drill is about 80 feet per 10 nours

99~
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(224668) Prospecting by drilling. The ald Brower drill amear Nome.

(£2449! .'rilling shallow rround with 4 inoh darill orarated by gesoline engimes.
~M7a-



in desp frozem groumd. 7Two 57 to 85 foot Boles have often deen drilled
ir 12 hours, In thawed ground she averaye rate is from 885 to 40 fest
per 10 honrs.

4 very light drill equipped with a 4-horsepower gasclins enjime
snd using 4-inoh pips for casing is popular in the Seward FPenimsula for
arilling unfrosen light shsllow grevels up 0 15 rect deep. whieh are
underlain by soft dedroak. It has proved very practical for prelis-
inary dr{lling and for testing shesd of the dredge. ¥hile it eaz be
used as a ohurm drill, the pipe 1smore often driven through the entire
depth of shallew grevel and ‘nto bedroek without puupta‘; ™he pipe 1o
thert pulled and the @ore for the entire sedtion removed., Sush a pre-
cedurs usually returns a law percentage of core, 80 that the results of
such drilling should rot de $00 strongly rel ied upom. The sntire oul-
£it weighs but 1000 pounds and belng mounted on two wheela, shich are
detechadle whem drill is in use, it ean ds noved around with u;l.

Fl. 22449. Three —an inaluding the ramner acnstitute the erew. From

60 %o 75 feet of cdrill hole czn ba mmde per saift of 10 nours.
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The closs spscing of drill holes is imperstive in Alseks,
espocially so in the rich but often erratic gold distridution of the creax
deposite. It is seldom that & spacing of more tham 100 fest oan be re-
lied wpom. On the Hosd tandse and vicinisy, & spaoing ef adout £00 feet
along rowe with ths rows 400 feet Cp‘ft is often used. On the average
oreeks, for dredging, the holes alaag the rows are somet imes spaced as
closely as 80 tc 850 feet apart with the rows from 100 to 1000 feet apars.
Depending on the resulis and the sonditioms intermediate holes and rows
my be drilled. i1n umusually epotsy, s:allow oresx deposits, camtain-
ing aoarse gold, epacing as close as 12 feel with the rows 20 feat apars,
hap deon used and even then a oconstant aversge has not aiwmays besn obtained.,

The average gost of drillimg with a 6-inch churn drill varies
from g2.80 to ¢8 per fool. In s me Of the disprists the drill ing may
ve eontracted. although there ares dut few sontrustors now in the dbusi-
nees. Ir the Fairbanks &istrist, contrsot drilling in all rrosem
ground from 150 to 200 feet deep, the graater cortion being muak, has
baen done for 1 per foot,.exclugive of the fuel consumed. Ir the same



dietriet a dril] ard crew gam de contrasted for on the dasis of $B80 per
Y=pour day, although drills alcme ear oftsn be rented for {0 per day. 1la
the Budy distrist oontract work has been dome for L1 .B0 per fesot im rroun
mak end §2.80 in frosen gravel, of aay depih, At some receat prespest-
ing in the Fairdanks distriet for dnddl: ground, shafte sad 4rill noles
wore spaced 25 feat apart ou the rows and the rows 2000 feet apart, Tas
ground varied from 16 to 40 feet in depth and most of It war frozem. The
aversge cost of the prospedt shafts was $5.80 per foot, the drilling of

both cased and opsn holes 6ost §$3.28 per foot, inaluding the pamning.
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(24467) Typionl smsll drush, gravel asd »0d cam for diverting water
to d‘t“a

{£ife2] imx ana flume on lan Creek, Nizina discriet.

-60a-



Rater Supply
The water supply is a fastor of utmost importance to placer
rining. It wmet be ample for the rsquired output and de bronght to the
property whder conditions dest suited for each system Of nining. It s / |
#overnsd by different factors, the more important omes beimg the precipi-
tation, temperature, topography, vegetation and onyouﬂu. Yhile all

forma of uLlacer mining require & water supply, the fasilities for odtaim-
ing a supply for those operstions mot requiring water usder pressure, AXe
not 80 generally adverse and while they will de conatdered in the follew-
ing, the =ain aonsideration will e given to water d;soh osz deo oondusted
to the mines for use under pressure.

In southern Alaska, especially on the sonth and west slopes of
the Alasks Raugu, aonditione are generslly the most favoradle for ¢coe-
paratively large and stecdy supplies. The drainsge basius, as a rule,
are looated adove the general level of the minea so Shat the water =ay
be made availadle for ~ining by ditches or ripe lines of eomperstively

srort lengths. 4inmual precipitation 1s heavy and sessonal te=para-



»~

ture variations, e a rile, are not extrame. Ir the Kizina, Chistochina,
Cirdwood, Valdss Creex snd other districta, where many of the stresas
head in the gladlers or pereanisl snow of the higher monntains, maigue

~

su.plies, unuer favorable conditions for utiliszing them are obsained.
During the 4ry summer months froe adout July 1552 %0 B ept. lat, as @
reueral rule, when =0st 0f the Alsexs water supplies are low, these

streams meintain a oonstant or increasec flow through the melting of

a

these glasiers.

The Yukon-Tanana or interior rcpions are dissected uplands amd
while Nilly or mountainous. the predominating festures are series of
long branohing ridges of wniform elevatiom, Fatural storage dasins am
crenerally lacxing with dbut small drainage hasins or catohment areas adove
the diversion point of the stream, and vith uniformly low atresm gradients.
is 8 rule, the pregipitaetion is consicerably less thsn for other parse
of ilsaka, and the higher suzuer temperdturcs cause the rapid welting
of tho snow. Yroxen rround, and & countyy rmach of whied {s deamded of

timber, causes the wuter %0 run direstly to the strea:s, ocsusing & less

upiform aistribution of the run-off with s widely fluotuatiag stream



fiow almost directly dependeat on the precipitation, Under these oon~
ditians it can be stated thst the iaterior districts, {(n general, are not
favoradble for odtaining satisfactory water supplies,

The rroater part of the Seward renimsuls ls charasteriszad dy a
more or less alevated coumtry, muoh disseated by stresms. The preaipite-
tion 1is heavier and the tezperature lower thanm in the interior. 7The high
mountains in the central part receive the heaviest prscipitation and
maAny of the Zighar slevations ars coversd with peremnial snmaw., Caschment
aress ars generally large, located at a leval woll adove the point of
diversion, with some good ma mral storage basins. uu-t of the importaas
plrcers are, however, located at oonsiderable vistanoes Trom the diversion
point whigh has necessitated the osnetrmation of loag oostly ditehes and

Pipe lines. (9]

m‘m topographic mmps and water sapply papers 0f the T.9.Geelopical
Survey and the climatologiosl data issued by U, 8. Teather Bureaam
at Juneau will be found to be of imvaluable aid in ths investige-

$ion of wager reeounroes.

lems snd Resprveirs

Later is impounded in reservoirs or dirsctly diverted from

strcame, DY the use of adams snd then condusted to the operaticms through
-88-
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ditches, flumes, plipe oFr hose. In Llaska the thick sod or moss has

P

proved efficient maserial for the construction of samall dame. Oziag
to parzanent frost in most diletriets suod dam'\\rill stand at a small
angle eapecially 1f drush 1s lafd alternitely with the aed. In layging
the brush, the dutts are pointed dowm stream, Eeavier dams are com-
structed by placing one or more logs across the stresm, whiokh ant as a
support for spiling or smaller logs driven on the upper sids of them,
pointing upstream at angles of 850° to 68°. These are them eov.cnd with
gciny sacking or 1lined with sod %0 prevent lLeaxape. a:mx da=s have
also desn guiqgkly construsted where 04 was not availadle by usiag sacks
Pilled with gravel and sand.

Iin styoamns of higher velocitiess and le2vger volume, hesvier and
stronger dams are necessary and most of these tre sonstrueted of timbders
up to lé inches in diameter, motghed and placed to form square orids.
These cribs ars them fillecd by hané with clay sand gravel, or where msans
are avejlsble, are hydraklic filled. 4ill dams muet be provided with

sates and apillways of sufficfent size to hendle the sxcess water.
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The timber and hysraulio filled dam whiah ie umder conmtruatiomn
oz Canyen Creek in the Sanrise distriet, will whem complesed. bde the
in
largest dam used for jlacer mining i ilaska. This dam is a/marrow rock
eanyon and will bde B0 feat long at the bass, 150 feet at the $o0p, 128 feet
thick at the dase and 45 feet at the top. Totsl height will be 110 feet
or 92 feet to tha dottom of the main spillway. which ig 24 feet wide and

cut through the so0lid roak formation o ane #ide of the dam. There are

also two 12 by 12 foot outlets at the base. *he upper slope of the

]

»

dam is 20 psrcent, the lower 12 peroent. The timbar portion of the dmm
is construoted of hemlogk timbers ranging from @ to 20 inahes in disseter.
The ~4in oentral timbers rur diagonally through the dam. starting from
the right and left walls of the canyon on the lower side of the dam, and
fntersect st an angle of about 50°, Other main timbers are radially
arranpec from the same points and all src reyed and bruced with oress
timbers. 4is construction advances thes spacss betweon timders are f{lled

vith clayey pravel whioh {a hydraulicxed from the deaches Abovo.[m,‘l'hu

(207 1nformation from F.D.Anderson, Jer. of Canyon "reekx Dev. Co.,
cietrict pot visited.
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dam is to Do unsed bOYh for stormse and diversion mrpbun.

/ timder and filled cam used fOr civersio: purposes st Dan Cresk,
Aizima district , is ahown in 1. 24542. This daw is 54 feet long snéd
8 feot wide and i tyrieal of sush ecnstruction.

In the highsr altitudes and under c'anmuuul as in the interior
whgre drainsege basins are small and the water sapply i» obtained antirely
froz the =elting snows and rainfall, contismous o;emtione are generdlly
restrioted to a pariod of two or three months, and can only ds sondnated
on & meall scole. During periods of low yum=off, reservoirs are com-
atyroted by throwing up exbanments on the hillsides to fwpound the
water or by canstructing dams acrose the notural drzinage obammels or
tsking acventage of natural derressions alomg the diteh lime, “uah
FRROYVOLirs Dre raraly more than a fow agres i{n arec and but a fow fodd
in avernpe vepth, holding cmly suffipient water for small ‘atermitsent
operation. Thers ars but fer Llaces wherv mstural lakes capm be util-
ised for starsse Or wnare the topography afforcs large staorare facilities
xhigh wouli be rraetical. “here small amounis 0f weter are storac amd

=fig-



used intermittently the dams or 4itahes are equipped with gates whiah
are nand operated Oor may de comtrolled automatically. Details on the
use o0f water under such oonditions will be given in follewing ehapters.

Settling ponds must be scnatrusted where it is neocessary to use
the water over apd over £0r auccessive operationa. On Yillew Orcek
in the lcitarod large amounts 0f sand are drought down with the watar
fram other operatioms. TO xeep the ditches rrom filling with lngd. a
comdbination moss, bPrush and sand dam hes been duilt, As the sand ao-
eumilates, the del 1» heightened. Iy &8s BOO0 ft. long, 12 ft. wide,
and is now 18 rt. high. The eost for sonstruotion end maintenanes
during its 1ife of 6 years has been adout $20,000. The wataer is used
by two operstions and during the greatar part of the average season, the
sapply is 80 small that each operation taree the water on alternste
l2-hour anifts. (Fl. 24483).

The usaally asort and mesper watcr pupply availadla for thoss
onorations well ative the peneral levcl of tne surrounding comatry 4s in

the case 2f high benmak, residusl and similuriy located aeposite and
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(24603) Smaal) reservoir with ausomatic gate. barrel trip.

(244B2) -ettling vomd for tailimg. Idisarec distriet.
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where thers is li:tle opportunity for anov to acoumulate, can be mmgh
improved by the tse 0f mnow fences. “hen used Su the Upgrads Assn. in
the lditarod distriet, most satisfaoctery results wers obtained. These
fencea are similar $0 snow fences used along rajlrosds, deing csonstracted ////
of 2 by 4 uprights $0 whiah are nliloi 1 by 6 boards, lexving A spaee of
6 .nches bDetwesn eagch board. The somuleted femoe sedction ias 12 feet
long and 5 feet high. Thrso are braced to stand at am angle of sdout
60°. Two parallel tiers of fences esch a mile 10ng wers ylased Dear
the summit of the mountain at right sngies to the prevelling wind, 4is
the snow Wwailt up, the fenses were dug out and rlaced on Sop of it, amd
the ocyole repsated unti{l &2 final aepth of from 40 to B feet 0F smow had
acoumulated. T™eo to three man were used at edd periods during the
vinter €0 look afster the worx and were paid QA per hour. Ths sotal
labor cost wes abomd J18500. Tris work lengthemed the average water
s0a20n by Tive wieka oF until inguet 1. Sueh depths of snow zoon
"siacier” with the e&rly tnawe and prevent the otherwies vapid soring
ran~off. In the vieinity of Eome and 180 !n other distriati. brush

het been ubeu As fencing by stiakiang it urrighnt aown the canter of
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the gulal xith laserals aloag the eide 2ill and when oovered with snow
the operation is rereated, until 2 deep drift has acoumylated.
Zitohee

Thousands of m{les of ditobes wers consiruoted in Alaska dur-
ing the earlier days of the oca-pa when 'tho riah and extensive gravels
wore still to be mined. iapy of these ditahas have since been adandaned,
while in the case of others only portions of them are still in use. 3Zub=
sequent >pro-ations have fallen heir £o0 many of these ditéhes and in u
doing :lever mining can still de somducted op az=e of the creaks which
would Stherwise remin fdle, Only & comperatively fn:ud short ditches
of sazll eapagity bave daen comstracted in rescent years and thess are
located rrimetipelly in the interior distriote. Ko new methods have deen
used In their comatructien, although through the exporiemes gained im
the yast and the use of steam-shovala or tractors, andi moderm rlows and
greders, large ditehes asuch as m diocena, Fajirhavem, Cendle, and
tlmiler “ewsrd ceninmsuli ditghes, could now be constructed at u com-
sivernble les- cost and rcany of the difficulties which were then
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encountered, could be avolded.

Seward Ieminsula hae besn most prominent in ghe eonstruction
of large and long ditches and auch an ers of aitch buildiag ae that rcgionm
onoe expariensed will never Ve Iropu‘d in Alasxen. Hao dredging reached
the stage of development in those dm' that 1t now holds many of those
ditokes would never have been dng. Conditions for diteh comstrustiom
in the intarior are gquite similar to those found‘on “eward Peninsals, but
although the ground is more favoradles for ditching in some respoots, She
interior is generally adverse fOor obtaining large volumes of water under
pressure, so that no ditches of sudh large capscities or length have s
far been constructed thrre, .l-vor-blo caditions for ditehing are
found ip Southern ilaska where frosan ground is rarely encountered, and
by nature of the favorabla topographic features, lomg ditahas are seldom
necessary., & 3 or 4 mile aiteh there is conslaered to be lang. There
the groumd is free 0f pemmunent frost sad where other oonditions are
similpr to> those encountered in a temperste climate., mo umusmal dif-

fioulty in consyruotion iz exverisnced.

The rrentest odatacle encountered in ditching in the Seward
=90~



rveninnula and in the interjor is She frozen oomdition of the ground
=hich may be found on both the slopes and the creck valleya. This 1s
espelially trus wiere the groumd is frosen muck or where irrspular bodies
or soams of ica, called “glacier® ceowr. These jae seams are fram a few
inches to I Or more feet :n thioc<mess and from 23 ¢o 150 feet in maziome
dizension, renerall> somewhat oblomg in shape snd are explainsd ae due 0
freering sesepage water. Sost ditohes enoounter muek But the ococurrenoce
of "rlacier” fround wnile ocormon, shows no resulgrity ia distridutiom.

In sugh frosea ground, speoial methods of nmn:mtlm»mt be used amd
precaut ions taxen to xeep uader cocntrol the thawing ofl the frozen mmak.
The necessity of kssping the grede of the ditoh and the valosity of the
water low 1u.‘hil sharaster of yroumd is very importanmt. liyakk thawe
ravidlv on exposure to air amd water and when 6neé deyomd sontrol le the
caxse of mugh ditech troudle. 5o few diteches are now belng comstructed
that the oppertunity to etudy the methous vaed and the coprditicns whieh
are encounterec is enerally laekxing . it is, ther:fore. nacessary to

rel? or other writers for mmeh of this {nformatisr.



Hensnaw aad Plr!.l'(n’ltlt. thet over 400 miles of ditaR =ith a

of ¢

(1) . Fub., and Parxer, C.L., Surfasce “ater Supply <
Ny . 1. ‘urvey -ater Snpgly raper Zlé,

nnmnhi Alsght LeS.Geo

capscity of 20 sescnd-feét or greator have bgen bullt on the Seward

L 4

feninsula. Prosen ground has csused serious difficulties there as wall

-

a® in the Yuxon-Tansna region and they descride the methous of construe~

tion and means of overooming Mfﬂ}ﬂuu ss follows:

-

"Ditches are conetruated, by ssveral differemt methods, acoord-
ing to the oonditions of the ground encountered, - Haorseshave bean used
for the work wherever possible. .In one method the groumd is first
orepared by removing the moss and gurf from s s¥Tip 40 or B0 feet wide
on elther side of the ditch. Thip ahould be &ame, {f possidle, the
summer before sotual sonstrustion is beyun, in order that the ground may
thaw mors reedily. Aigsnal sonstrnation vegine w3tk plowing,after shlah
some of the material te moved with & grsder from the upper side of the
diseh to the lower baak until a prpotically flat demeh is produced. The
out is than excsvated withh horse sorspers dowm $0 grede, and the meterial
plled up on the lower bdank. The diteh is finished by hand, and doth
bottom and dbank are trimmed to ap even grode and aligmment. The metnod
ahove desarived is praaticadls where $he groumd contsims omly small or
sedium sined rocks ard is sbout the shesvest and nost rapid that can be
used, but {t requires exceptionally favorsble condigtions %0 maxe it a
suocess. “here tha grouns i¢ patarally unfrossh or oan B9 wade $0 thaw
eusily, and where other eonditions are similar to those emaoungjered ip
g terpsrate climate, mo difficulty is experienmced.

“tharever the ground is frosen mask, Or so-called 'glacier’,
it melts rather slowly vhesm exposgd 80 the air, amd the work of excava-
tion tmst be done by hamd while it thaws. The best practiece is $0 kesp
expOo2@d 88 large an area 83 pors {hle. and to remove the so:l in thin
laypers.

“dore or less rook work has to be done on &ll the ditehes.
So>me of them have nsd to pas: saround ali’fs of practically solid roak
=here the construction reguired a large amount of dlasting. Roak cuts
offer 80 probtlems 2ot met iz other fielos, except in the method of making
the diteh tight, rhich §s aone by the ure of & paculiar tough amd
tensoisue B0d avundant im mant nlaces in the nargh. The wod 1s out with
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mattocks {nto piledes 1 ¢¢ 2 feet aguare and nplaced in the ditsh, dottom
vps Two layers are usually rlsoed in the dotson, breaking joints as w»all
as possible, and the whole {s carefully and solidly tamped into 1lade.
The s iues 0f the Aifoh are made tight with a s0d wall, the pleces deing
laid one adbove anothay, bottom up. “here the sod is sbove the mter line
part of the time, the grass usually continmmss Lo grow and ivs living roase
bind the material more closely amd firmly together. The best sed, amd
the only kind whieh fully meets the requirements, is that eoutaining
frass yootes and very little moss, for the moss 16 less tennoions and
decays more rapidly, Orass, however, i» DOt aduncant in wany pleces,

end it s, thercfore, oftan negessary o use a0d of inferior gqual gy,
with corrcepondingly unsatisfactory results,

“Canvas has doon used in some places to line ditehes, dut s
exvonsive and s reported to de not wholly satisfactory. If it is dis-
turbed, after it is onee 1aid down, it is likaly t0 be tora, in wihieh
event 1t bBagomed practically useless.

*in ground composec largely of frosem muck or ground {06,
special meothods and preasutions mmst be taken. This meterial when 18
thaws leaves & soft redidne, larmgely mad and cesompused verotudle matter,
vhioh may be only 20 to 20 pergemt of the original volume. Tater flow-
ing ueross sueh metericl csuses 1t 80 thaw rapidly, and consequentily whem
a diteh is dullt through it precsutions rmust de tokxem to prevemt too madh
thaving. Yhere the mmak ia present the porticn nearest the surfage
ususlly contuine waeh more eurthy mutt r than that just deleow, and in
many places there is &« layer of hlue clay just benesth the mose. ™e
veratable matter close to the surfece is aleo less coapletely decayed
end therofore more #olid and temaoioms thay that lower dowmm.

“If this surface sovering 1s ullowed t0 remsin io pluce and the
diteh built over 1t by building up the lower bank with sod and with
materfal stripped from the to.. 500 results can usually de obtaimned.
“"hen stripping 1B curricd $0 Just sbout the right depth, the water, zrter
being turned {nto the ditoh, wjll rause the rround t0 tham & little., The
bottom will settle a few inches, and then the diteh prartically duilds
itaelf, 80 that eventually the wager (s carried {n s seotion eatirely
below the surface of the groumd, and the 4diteh aannot leak hesause its
eides are all soft, fine material, mostly rmox and olay. backed by
ecl1d and impervious frosen ,ronmd, These i1deal conditions sre gener-
ally aimed at by ditoh duilders dut are attained only at certais
loealities and by specia) care in dullding and watechfulness iz min-
taining the dfteh.”

Exprrience hae proved that wherever possible difehss should

be carried along the south slope of the hills. s the south slopes
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reoeive more punshine and usually scsumnlate lese snow, the ditdhes will
cloar more quickly of anow in the s:ring and afford an earlier water sup~
ply than those oun the other alopes. South elopes penerally arford good
deposits Of eartd for ditching and which are less liadle $0 contain per~
manenit froet, and less dare rook thnn the north dlopes. Tnter camduoted
alonp south alopes will also be aprrecisdly warser, o featurs of {mpor§-
ance when ueed for thaeing rroses placer.
Titehes are only in use during the open mining seascn of 4 40

6 months, so that eash spring cous iderable work must ortem de done on the
ditch lime in openimg it and in repairs. In the sprimg, deep anow
drifts oftem sover parts of the diteh and before the water can de turned
ir A cnannel must be dug along the bottom. ‘“hare the drifte are unusu~

ally deep ae on the Sewmrd feninsula, shafts are sumk fron the surface

-

6f the drift to tha diteh dottom at about 100 fout intervals, whioh are
then conmooted By tumnels of snall crose mection, for they quickly em-
large vhen the water is turned {n., Oreat care must be exsrcised im

turzine the wutar into the diteh irn ths spriag. ‘nlv & semll volume
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should be turned in at & timd. otherwiee the frost will bve drawn too
quiekly and bad bdreaks may result. “here there fa mugh slush ice and
spow rumning with the weter it should be rum off through the warte gates,
whieh should de placed along all 4itohes not les: than every third of a
mile and de of ample sise. )lltll.’;o drew off such slush may result

in dasming the ditahr, caasing overflows and sonsequently damage to the
eiden. At the clomse of the sezson the ditah should be draied and all
warte rates left open., Fl. 22462 shows the remaining portion of a snow
drift vnich in the early spring was ov;r BO fset deep in places entirely
covering several miles of the xiocene ditaoh. The pieture -n; taxem oa
July 6, 1982Z, after & serious bredx in the ditch Jjust a short ways anead,
Thie breuk stopped 611 mining operntions for 4 days requiring the work
of 40 men and T teams of norses t0 repalr 3%,

Zifferent means have been triec to Xeer the water rumafng in
the ditches in the late fall, one mithod being to raise the level of the
water permittinmg the surface to freose, then lovering the water lavael
lexving ez 'ce cover. tuch meaaures, howsver, are esldom practical

for at BOOR a8 the frescing weather starts the water supnly diminishas
<9 b~
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(22462} Remaining portion of emow bridge over Xiocenme disoh,July 5,192R,

(Z2447. Tne Canysn diten, Counci. cistrigt. ‘ewerc .eninsuls,
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very rapidly, although until the final freeze up oomes thare msy e & good
flow during the middle of the day.

In ground free of permanent frost atandsrd ~ethods of sonstruc-
tion and the standard diteh constants wi{ll produce satisfactory results ia
idlasxa, and the tendensy umder ausch ‘ondltiano is for deseper narrower
ditcher and hgher grades t0 permit lese excavation anéd consequently
reduecing the construotion eosts. The ~ore prade used on the diteh, how—
ever, utilizes Juet sc meeh 0f the hesd which would otherwise Ve availatle
for pressure. Experiense has proven that for ditches construsted thraugh
frosen amo¥, o low velocity of not more than 2 feet per seaand is most
desirable, and the diteh duilt coznarativaly vide and shallow. 1n froszsen

e0ll, rravel or clayey slide materiei, rades up t6 9 feet per miie have

been used withaut giving trouble. The dimngnaiona of Alasxan disches umder

averare corditions are oonstructed wigh dottom ridths from 2 to 3 times
the depth, top widtha from 1-1/7 to 1-1/2 timee the dottom wiiths and the
slops of the sides from 45 to sr rmuch as 65 decrrees. Saeh high elopes
to the 2ides, homever, (uiecklx ent aowa.
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Vith such varisdle conditions as found in Alsexs, the loases
in oconducting water through ditches har retceived study at only a few
pleaces. The principal feature affecting seepage losz is the character
of the eomtry over shich the ditoh fs bullt, Titches properly wuilt
through frosem groumd, ordinsrily have very s=all sespage losses, and
unl ess the seasorn is an umusually dry ons, both secepage and evaporation
loscer are usuadly com; snsated for dy the seepare running into the diteh
or amall side streams whigh can de turned in. Seepage measurements of

(22)

several ditches made by Henshaw and Farker tn 1906 in the Seward

PeninswWa showed the lesaxage of the Fairhaven ditoh., whieh is built over
frogen mack to be al=dst mogligidle.and for the others the Avorase 1086
per mile under vurying oconditioms of supply. sise. abaracter of ditoh and
dlimate wus sgbout 0.8 sesond=-foot and :;ay be as nuch as )1 seconi-foot

and 1o & fex places whers #0i) or roeX is umusually porous or fraoctured it
my de mmoh higher. On the Seward Ditah whieh passes through 12 miles
of limestone formatisn, there wop &t ope tiPgd an umnsuslly lurge loes of
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uwster, which investirstion showed amounted to about 70 percent and was
Foing through the 1i-estone orsvices. This was moatly overame by lim-
ing with sod, and by fluming the worst olaces.

The seasonal maintensnce of same of the ditches is & largs item /
of expense, alshough {f roperly construoted szd handled at the start,
7o umusual troudble should result., The prostest maintenance cost ia gener-
ally during the firat two years after comstruotion or until the ditsh
hes estadliehed iteelf. Short ditches, ae a rule. require dut cesanional
attention, while on the loager ones, ditaeh tenders wmst be emrloyed -~ one
wan being sllotted rrom B to 8 milea of diteh to look arfter.

Tre cost of ditgohes 1w rerulites principally by varying looal
conditione, and methode usec, but under averaps conditioms. can bde dug
for <.75 cents to &l .25 per cudie yard. Hand dug disahes irn frosem
Fround to earry up t0 100 m'ners imohes cost from $600 so J1800 per milae.
Pitehees with 4 t0 B foot bottoms and earrying up to 400 mirers inohes
have been cons:iructed dy using horses snd clow for hreakimg the yround
and excavating dy hend for 1500 to <3000 rer mile. Titchee from
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700 to 1500 miners inches have beer oonstrudted for i 200 se $5,000 per
mile. There are many exceptiane to the adove and specisl consideration
st bYe given thoss requiring smeh roex work and flume construotion. The
/|

construction Of larnge ditches in Alaska is costly and unlesc the builuer /

. » 7
/
constructe hia ditch properly vt the start the subseowaat m intenance asd ‘

repairs in meny cases more tham aguble the original cost. Considering
that the water i in use for only 3 to 5 months of the year, snd the saall
amount of water most of the ditches daliver, the cost per miners inch or
yper cubic yard of pleecer nined is in many instances, & consideradlie {tem of
expense. 4o many of the ditghes now !n use have sither been vrittem
0ff the books or obtained by present operators for only a smml)l frastion
of the origimal cost, this charge may de very low, und, therefors, par-
mits nining in some of the cisgriats which would otherwise not be per-
miseidle. The ehle of diteh water is no longer practiced, although
{n 2 fer ylaces the diteh {e maintained dy several of the operators and
the soter divided either in ammnt or time it may be used.

The :iocans diteh eyster on the Seward Feminsuls ie the lorgest
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and most extensive in Alasks and originally included 1 miles of maim
diteh and 2¢ mi{lee of lateral feeadors and distrituting ditches. Further
extensions were at ons time under oconstrugtion tut were not som:leted.
This ditoh diverte wetcr from upper Clacisr Creok, uyper Snake “iver,
Nome iver and {se tributaries, and the Grand Central Ziver drsinage
basin for use on slai=s elang Clacler, lexter, anvil and Little Crecks.
Construction on the ditch wae started in 1201 and wnr active until 1907.
The mein diteh rums from Robedn Cresk %o the tumnal. Trias ditoh as far
as the "X", or where one hranch gves to Dexter Creci:, was constructed 10
fost at the bottom, 14 feet &t the top. and I feot deey, the grads deing
.37 feat to the mile. “eventeen m!les of ditch from the head of

Nome "iver to Fodeon Crec) were built € feet wide et the botsom, 11 feet
or the top and O feet aeedp with a grade of ¢.5 feet to the x!le. From
the "X” to the tunnel the dimensions wore the saxe ae: the upper exd of
the main ditoh Put on & srade 0f (.5 feet t6 the mile. There are 8
miler of rock work slong the diteh {neludinmg the 1800 foot tunnel
botwsen the "lasier Creoir side and Anvil Creek. Tre main aiteh was
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originally construotad to ssrry 3000 miners inches 0f water. JFroz 1910-1612
the main 4ditch was enlarged to a width of 14 fest by the use of stearm shovels,
and the roex outs and tunnels were also widemed t0 increase the camoity te
5000 minars inehes., The longest siphon is scross FHodeson Creex. It ia
3100 feot long and 66 imahes in Mmto'r. The largest siphon ie¢ at Tiume
Camp and 1s 82 inehss in diameter. Only 40 miles of the ditch system are
now in use, the Lexter Creex brenah and gseveral of the other brananes no
longer being maintained. The 4itaok has got deen ocieaned out since its
wicening and now carriss from 3000 to SO0 mimers inahes Of water, all
of whick is used &t the Little Creax hyiranl ie nloutorl and water thawing
pverctions &% & maximmzm head of 220 feet.

The oost of crpetruction of the oripinal diteh systam 15 stated
to have besn abdout 500,000 and the eost of the water rights and ogher
fncidentel expensos wera about the same amount. The coss 0of enlarging
the - {tah was adout L£50,000, The cost of meintensnce sversyes adoad
w000 |, or miie per sesson. This aoer not taxe into ennna‘ennr.m the
cost D: (xtensive repaira ze are somstimer necesasry. Ten 4!teh itenders
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are employsd throughout the meason. In l9F1, 512,489 - 24 nour miners
inches Of water were used and the cost of ditoh meintenance nlono was
about 82,000,

The Yairhaven diseh takes $te wager from Isarsk Leke where a
<am BOO feet lomg and B feet high -ao.built t0 form & storage reservoir
of sufficient sise to hald the total inflow at the laxe for two years,
{f necessary. The upper section ins 17 riles long and emptier inte
Pionell Tiver. Six mfles Balow thip point of discharge {t enters the
lower.ditoh whiah {» adout 19 miles lomg. The diteh has & rude of 4.2
feet to the mile amd was duilt 11 fest at the bottom ‘nﬁ beasusd of dife
fioul ties in sontroll ing such ground it has iz many places widened %0
15 or 20 fret OPF —-OP®. It hed been an axseedingly troudlesowe and
costly ditah 80 ma:ntaim. While the diteh was construeted to earry 5000
miners imahse {t haz never ocarried more tham about 2700 miners inches.
Only tre lower diteh is mow iz use. . mximuxm head of 580 feet can b
obtained froun the urper penstosk, bdut this head has dest found to ba

t00 frest fOr practiocal use, 80 & lowsr penstock was bunilt and the
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head reduced to 330 feet. The cost of the original Aitoh constrnotion
is stated 80 Rave bean adout {653,000 and befors the ditch waa finally
gotten into shape this cont wes practically doutled.

The fellowing examples are oharasteristic of mamy of the ditahes
of recsnt conatruation. |

In the Hot Springs distrist, two ditcher 4 and R miles long,
»oth 4 feat wide at the bdottom, wers aonstructed through pertly frosem
ok and slide material; using horses and plow for Vreaxing ground and
finishing dy hard, for £0 aents per foot. Coat includes dam, and wssge
gates.

In Eudy district,a typleal small n.nd aug ditoh through frozem
maek, 3600 fest Llomg, 7 foat wiae at the bottom, wrce dug st & sost of
$700; canother in the ssme disPriet. 4 fect at bottom, 2 faet deep, 2-1/2
ziles long for §000 par mile.

In the Rampert Gistriet a shallow diteh 4000 fest long on &

9 foot per mile grade, 6 foot bottom width, 3/4 of ditad through frosem

gk, the reet in gravel and slide rogk, was dug entirsly by hand for
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25 cente per foot. There ie alse 600 feet of 3-foot flume set oa
treetle on & ~“rade of 18 fest per Tile. C(ost of fluming was (2000.
Anaual majntenance averages about {600, lush troudle wae st first ax-
perienced alaong thst part of the diter {n frosez mmak,

L 1-1/2 mile d1%eh with 4-foot Bottcm comstruasted with horse
and plow and finished by band in the Yemtne district thraugh elayey

and

grsval/eoll, end & short distance through na‘;,nll frec of permmnent
frost, cost BO centa per fool.

In the iairbanks district s £ mile diteh with 4-1/2 foot
bottom and 8 foot vtop width with 8 carryiag cspselty of about 1000
miners inocheaz dug through alay and soil st upper end and alide snd
loose mtericsl st tha lower end, war gomstructec with plow and goreper
and hend finished for {5280 per mile. This is high for this typs of
diteh. One man 1s kept ip attandance on ditok as sailing from orere-
tions above causs much trouble.

Om Cundle Cresr In the upper Xuskokwim dietrict:s ditch 8

teet wide at the top, 6 feat Bt the bottonm, 2-1/2 feot deep, and the
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lo=er bany sod lined, was gonstructed for Jl per foot. The averape carry-
ing capacity s adout IC0 mimers inanes. Tne Liteh is through frisea
wack, oclay and snil. The low maintensnoe of thie diteh is » gr0d rroof
that e0d lin ng fully repaye the added cost. Hod fs eut in ome fo0t
squares and starting at bottoz of 1w'-er sice of the ditsh, ane square i
pleecsd on top of the other ir =ueh the same manner as laying trieka. the
lin!ng, however, conforming t0 the alope >f the eide.

5 new ditch 1-1/2 m!les lomg has just been aomplesed in the
Innoko distriow. Tith the sxpe.tiorn of about 153 feat of frasenm '™agk
all the material ditched war Gecomposea slate and sochist In -lace or as
¢l la®e rogk, fres of rrost. + large portion 27 the diteh follows the
stoer N'llriue, -nerr 8 gut in the ed idc fo>romtion "_-‘./2 feet deey OR
tne Lowsr side was pBroesrary. The ditoh is G fent &t the dotton, 7 feet
et top with & prade of 5.5 feet L0 the m'‘le and cynstructed to carry

\

wnrout 350 minere ‘nahesa. The sod was 'rst raroved by hand, them piowed
and loveleg 2ff with u urag scrarer with rorses arnd dug sod finlshed Dy

wier and snovel., Yrom ¢ to B —mam were em;.lOovel for vwo seaeOns. The
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tatel cost of the diteh was J6000.

-

/ saurvey hes regently beenm muue for am enormous diteh projest

o

in the T2irbanks Gimtriet. The mainm <{tchwould run from the intake om

Chataniks "iver, 5/4 of a mile bdelow the junotion of lmith and ' c:anmus

-

Creexs, following the morth side of the wallay. then cerried soross the

-

Chatanixu Iiver under a 380 f£¢{. heed through & 7930 foot wood stave syphonm
4 fenrt in dlameter, to Clesry {reez, them pirt the hesd of Liitle Jdorado
and Jame Crears to Yaalt Creok, then through & 4000 fost tunmmel to rax

on "olustresn Cresk, where the heau wonld bde 35) feet. Nar¢ one branok

™

would follow up the north side of Goldetream Creck to Golinn. the other
dranch continuinpg westerly a:¢ far sz Sster CreeXk. Thie ditch line,
w:1ld be 100 milesin leneth. the diten to de dug with steam srovela, a*oug
16 fret ~iie at the dottom, co-riad om & rrade of T.64 feet to the mile
snd having a carrying csymcity of adout B0OOO minsre imahes. 0 svoid

as wmuch frozen rround se posnridle, the sounthern exvoeure of the hills
would %o followeu nnd the -ster carried acrosz the dec: drawe and valleys,

throurn syphonr « feet in Lixmeter. There would be 4.,000 feat of thie
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continuons vood stave syphon on this mein diteh. The ayphons would be
vlaoed with a fall of 4 fect for each 1000 fect and the grade in the B
by 6 tummels 2-1/2 fect per 1000 feet, The ainimum flow 0f water
expected at the intakxe is adbout 1600 miner inahes. To assure a »af-
ficlient water supply at low water periods, & latersl dlt‘eh {s nlanned
which would double the supply, tringiag it from “eawer River to the main
ditch at Bell Creex, &« distance of 40 niles, including the 2 miles of
eyphon and 1-1/2 miles of tunnel. Doubl e syphoss would them bde
{nstolled on the main diteh.
Fluses agd Syphons

Flumes, and io soma cases, pipes, are used for conduating water
scross ravines or :laces belaw the grade lime of the diteh, or along the

fsoe 0f vertical cliffs, or over pround contairing shattered or porous

material produetive of large scepsago and adaarption lomses, or over ground

which 18 most difficult and gostly to nxcavate. Yoat ditches enoounter

some of these corditione and some flume ~ust generally be construoted.

L.any miles of flume have besn constructed in ;lusks, but tecanss of their
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penorslly high cost of esonstruction snd the difficulty experienced in
maintaining them., thelr use should be minircized as muoh as possible amd
not generally used where ditching can be dome or where pipe is permissidle.
Tlumes aAre less permansnt thap ditehes for as the wmterway ie
got in use for the greater part of tho' year they are sud jected to exaep-
tional cetrrioration., Samand gravel in the water gause desp sgouring
of the lining boards when in use and during the winter the actliaon of the
ice and frost loosens and warps the doards, Snow and rook sl ides, floods,
the weight of the deep snow, foreat firss, and other aants, may all cause
heavy damage t0 flumes. There flumes are constructed aver frosea groumd
epecial preasuti{ons are necsssary $o0 protect the grouml fronm thawing,
stherwise the foundations —ey settle, open the Joints, loosen the boards
and czuse the flume tO dhreak to nieaes. Thawed prownd on freezimg exvands
rateing the flume and throwinmg it oat of line and grads. Cn sudsequent
thowing, the flume will rarely return to ite former position and after
reveral euch sucoessive periods will de o osut of roe’'tiox ne t2 render

it uselere.
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uccesaful flume conatruation over frozen ground has been ao-
gom . lizhed where the heavy sod coverinmg 1s still intact by ;lacing lengin-
wvine with tne proposed flume two heavy parcllel ing log stringers on top
of the s0d; on these are placed the sills upon shigh the flume is thea
construated. Uhere there i no -od; the frozen ground is ocovered with a
thick bdlanket of sod to xeep iz the frost. ¢ thiex covering of olay
nup 8180 been used dut it {s not & permanent protection. Bstisfactory
frundations have also bdeen made by 4isring shallow holes, filling them
with gravol and plasing on top a wide ;lsnk or timber to distridbute the

losad,

~ notable oxample of suceessfl flume construgtisn over frosem

(23)
fround woe done on the Liocens diteh.
(23)Hn_3_]15!‘ T:P“ !m EE:?!EI !zll'ﬂll OE'I 9!&! H. gél.

"Phis flume s 1100 feet lOBg and heas & width of & feet snd a
uepth of 28 Iinghes. 1t was oconstruoted {n 190l, amd uwntil 199¢ or 1907
1t retained practiocally perfest al “gmment, both horizoasal and vertical.
B vivensive repalrs were neocessary on it until 1909. In putting {n the
roundatior, trenches wers dug 2 or 4 foet ‘n the frozema pround, '
w21 ich was practically all ige. ; 811l wus tald in the bottorm of
the tremohr and the uprights fastened to thie sill. The excavataed
~aterial was themr re-laced !r. the tremehrs and ullowe. to frernze gealn
‘nto lveoripinal conditiorn. Sod wmae carefully clacsed over the trenah,
the uprighte were then sawed off $0 frade, and the flues comptructed
or trem. Zven with all threse prcosautions, however, at the end of 2bout
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{22801) flume {n the Rampart distpies.

{££2448} !lums scross Croskeu (reex, Canyon ditech. Louncll atstriet.
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ejight years the flume wur {n such dad shaps that extensive repairs had
t> be mde.,”

The grade tH bda given & flume is genorally goveraed dy tope-
craphical features. ihile increasimg the grade, imcressces the velocity.
and theredy permits the use of & small rixe flume ot less sxpense, this
pructice is not the rule {r Alasia. Kost of the Alaekxan flumes are set
or: the samd or &t apl iphtly increased prude as the ditah. There are &
fex rlacee where the flume grede is twice thet of the diteh., The irem
fluming which has in recent years besn placed on the marvet, hss many
sdvantages over the ordimary doara flume and should bBe given considers-
tion in diecricts where lumber is cxpensive and & long 1ife with low main-
tennnce is desired,

It often happens thxt & big seving in the expense a.nd length
of ditel ean be made dy sarrying the water unoross & valley or other desp
deression through a syphon. This hhs been done On & mumbder of slasianm
«itchee in the Seward renimsula and on ¢ r‘n of the la-ger &iteches in the
intcrior, ln the Yaxron Territory many larpe eyphons have beent used.
vete. sterl jipe hes been used for mry cf the .laaren syrhoms, although
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wood=-stave pipe hzs also deen used along a number of ditches. Two wood-
stavc syphons, 4Z inches in dlageter, and 1050 and 600 feet long, were
buflt along the {esard diteh scroes Hobaon and Clara Creeks. 7wo large
riveted stesl syphons were duilt on the XKioocene diteh, as slready staled.
Plpe LY g

Vater {s nsed under pressure for hydranlic =xizing and also
for other forts of rlaoer mining for ramoviag the overburdem, leval ing
b1é tailing piles or for Shewing purposes. ¥or suoh uses it goes Trom
the diteh or flume !nto the prasrure dox or pens: d&x, from where it io
conduated through pipes t6 the gilantse. ™he pruo‘ie. in penstoek eom-
struction in iAlaskn does mot Aiffer fror: that followed elsewhere. dlaskam
conditione do, however, govera ta some extoent the Xind, size amd =ethods
of inswallution of ;ipe 1ines.

Tiveted steel "ipe with salip-jointe is genorally used in 2laska.
It is cheaper than other types of steel piﬁo. lipbhter and =more ean!ly
transcorted anc oax be resily and guickly laid. Tith mvnrape tonography,
ex:-e-ionoce hus »roved thet sliv-joiet cipe vill stand grect ressure

-
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shen of proper gauge. In the present Aleskan prastice fram 10 ¢o 16 U.8,
standard gauge pipe is used, ia diameters fro- ? to J6 inches. In—meet
cas¥E 11 t0 IC @aupu—pipe—is—used—indianater f2o5n74oE£4—finohes, long
pipe lines are not tha rule.

¥1th sl {p=joint pipe sn allowmnos of three inches to each 1ength
rust be mmae for Joining as 1me end of cne length elipa into the end of
the next oas. The larger siszes of pipe should not de Lese than 14 gauge.
a8 pipess of lipghter msterial decsne duttered and are otherwise dsmaged too
eadily. in naking slip~-jointe, the pipe whose end ls of larger dlameter
is heatea, gensrully dy placing burlap dipped {in keromene around it amd
ignited and while exusnded the piper are driven together wvith & heavy ram,
vhieh is directea suainet & ariving rlate oovering the opporite end of the
vipee As mRny of the pipe lines are moved quite often. the smd deocomes
enlarged and battered amd the j2int deoores lesky. ip joining pipes ¢
{s more usual t0 wrap the amaller end with burlap or canvas sosked in tar
ané them drive It !nto the larpge emd of the ~ipd moxt to ft. Slir-jJoint
ripe {8 equipped with luen for wiring to olc the pipy e tupother.

~11li-
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Xarmutuctarers nest hydraulic rlpe for shipment, so that from 3
to 5 different diuwnet rs of pipe are 1luced one within the other: the
ends ore oither fastemed together snd so shipped, or the pipes ave wedpged
to keop them frox moving amd the ends ssaled with wooden or metal cape
end lald togekher by a central iru; tie rod: This lust mothod ia the
better &8 the ocaps save the ends from asmage. Knock-down pipe or the
shaped plates punschau for rivet holes have reenm shipped in baules, to be
lster riveted together on the graund., This is, however, not &dvisadle
L3 u poor 'ob pensrully results., .ipes before leaving the factory mre
ususlly given & doudble corting of assyhaltum, to protest thea from rust
anh to give u smdOther surfsce to the imterior. The nesting of ripes
for ahiument mckeg i larpe saving {n freight, -e¢ they sre gonerally
rated mccording to texsurementi it &180 prevente injmry to the pipe
ana Turther fueliitistes trunsportation.

Little attention is (iver to the upkee : of pipes in ‘laska.
Trey soon rust unu seabe and whem this hippens on the inajde the internmal

reiction riptdly increcsea, “4pes in suah econdaition shoulc be dipped
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in agphcltum or o siailsr substsnce.  preparatisa commocly used is

mde of 28 per cent orude usphultum and 72 por cent coml tar (free from

olly substunces).

Spirel riveted pipe with sl ip-joint dat more often with steal

or cast iron flunped Joints it 2180 in n'e ' /laaku, aspecislly on the

‘eward roninsulu. Spiral riveted nipe will gtund harder usupe anmd nigher:

precsures than tha ordinsry riveted pipe but ia eonsicerably higher in

005t . Flange Jjoints ¢ls30 have sdvantu/~es but they are heasvy, rxpons{ve

in rirst cost amd as It is destl to nLuve them fitted t0 the pips ¢t the

fugtory, they 4o not permit nesting for shipment.

"oode-atave Pipe lines and eyphons have beep constructed in the

“ewurd cenmimsuli, znd tH « lass extent in the (ntrrior, The Grond Central

ripe lina of the T!1d Goose 2ining and Tradimg Co., was oonstructed of

coMLImMous woou=-stave . ipe, the intake deing 4€ inches in dicmster and

bulsnce of the ;.ips being 4° inches. Tood-steve ~ipe should gpive

petistuctory sarvice in flsei': whap rroperly put topshher ead la2id om

Lromer foameut lons. The reawood yipe h.t rrived less susce. tibie to
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acoterioratior under /laskan conditions thun thome masde of other woods.,
Teaperature acea not gsuse it %0 expanmd or eontract like stesl ¢!pe.
The !'nternal friotisn is lees than the riveteld !pe and under freesing
conditions will carry water mah longer. Ite first cost is less tham /
the heavy steel pipe and for large instsllatisns for l_ug life in districes
favorsbly located for transportation it is worthy of serious o>neideration.
Chnanges in tempersture will csuse the expansion or oontrsctiom
of steal nipe 'ines. The linet are nsuilly laid whez the weather has a
more Or lest constant temperature, &2 sarly im the spring or at night.
There the line can b%e laid op & slight lstersl cairve, oontraction will
thez tend %0 strajighten out the line, and expansior will returm it %o its
normal positiom. “hen in use and full 2f water, the pipe line is praot-
ioally not afrected by outside tmaper-turas. The average small 1ipe linme
fs generully taken down amd moved each season 830 that expansiaon joints are
seldon used., Larpe and long pipe lines which are praoticslly instzlled
for the 1ife of the property snould be ecuippac with expansion jJointe
3¢ some Yind or they =ay de milled apart by contractiom. iipe lines are
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further i rotocted by eovering them with sod, moss or earth and on steep
elde slopes are dturied or covered with & timbder shed to praveat injury
from bl idas or falling rocks.

Year Nomp, 6 men 1aid on an averape of 600 fees of 20 inch slip-
Joint pipe whiah had been used elsswhers dut wae in good conditiom, in &
ll=honr shift at & ecost of ahout Y cents par f20t. 7This war On a gradual
slope requiring pmaotically mo execsvagion or foundation work.

On Chitita Oreak in the luﬁu gistrict the pipe wae lald during
the night shift, the foundations and excavations were made during the day.
It requirec siz nights for 18 men to lay 6500 feet of alip-joint pipe
26 to 18 inchoes in diameter. s entire comstruction coneisting of &
timber orid, pravel and clay filled asm 100 feetr wiane, 10 feet high, 12
feat 8t the base with 24 foot spillway. 144 feet 5f U foot flume, 8B
6 by 12 foot pemstoek with sand dox and the imstillation of the pipm
line required 8 $otgl of 534 ome-man daye at a luzhor and =mess oost of
(2L,8TL.BO.

kt ore -ine in the interior 6 mexn le: from 00 to BOD fert of
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16 to 32 inch mlip Joint pipe or about one mile of small dismeter pipe (n
10 nours.

4laska practiss is 30 ute a oonsiceradle mumber of 4different
diamsters of pipe in the line. Starting with & bel)l mouthed cuiranoe
pips at the psnstook followed by & ltn'cth oy more 0f large dmtor ripe,
the sise of the pipe ip reduced from 1 to 4 inches st & time. &4 Dipe
lire of dut two or three different dismeters is not commom. This s t0 &
large -<xtent dns to nesting in shipment and to save on tha cost of larger
pips or pipe of heavisr gauge. By outting down the diameter of the pipe
the hesvier pressure ecam gensrally he handled with safety with pipe of a
lignter gange. The small diameters of =say of the pipe lines ard the
absry bemdes co-20nly maae &ro the cawse of -~uaoh internal friotion or lo-e
in hesd, &4 matter of importance in Almsa where the avalladle head is
usually low. This may de justified, where other oomsiderations ocutwelgh
the resulting loas in hoaa. Host en;ineers asreed that in order 0
proure #fficlency ané soonory in e-nstyuation, weter snould flow in the
rinro at & velocity of not more than ! fret pe- segoni. Such a restrio-
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tion i Alaska can saldom be esonamically met.

«a6h of the pipe now in use ras veen obtained from former
hyaraalic plants and hse been purchased for a very niwinsl figure. Im
mARy instances pipe more befitsing the 1ew conditions, eculd have bees
odtained if & new ocutfit nod been pnr;halod. Ap §{t stands mamy of the
opecations are petting along the best they can with what they hsve deem
able to get.

Canvaa hose is used by & few sarall sperstions {m remote Adle~
tricte for rround-sluicirg and hydraul jexing under lg' preasure. There
are 2 few plaase where it §s used undar as msuch ae .; 88 foot head. Tais
rose is genarslly 10 to 14 ounce dudk in 6 to 9 inah diameters. Hegulation
canvas fire nose and nosxlas are e1eo used, Canvas hose xinks, chafe
and guts easily in dragging it over the rooxs amd §s dirfioult to handle.
One ingenious operntor has tarred his hose inside and out'nnn has suspended
it fear timber hents 80 88 it may drein eanily and ary and also kecep ¢
‘rom chafing whenr the waster is turned in. “ith shallow ground to mine

and uncer low head, it hoe the advantapge of portability, dut ie usally
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mare costly than vipe of similer cocpeoity.

Olants or monitors, apd mozsles ured in ‘laska are of standard
makes, principally of “sattle and San Francisco menufaotare. The doudle
Jointed giknts, with or without ball bdearings, are used amd under heads of
180 feet or more defledators sre g.ﬁernlly used for handling the pians.
efleotors handle 8 giant so much essier and quicker that riore anc better
work can be accompl ished. (mall glants under low heads are pointed by
hand. The average operatione use from No. 1 to No. J rlants with 2 to 4
ineh nozzles. The zfl/z and 3 1n;h nozyles are the usual sise in the
interjor, 3 %o 4-1/2 {neh on the Seward Peninsula, and in southern Alsska
where larger volumes of water Are obtainable giante {n sises %os. 4 and &
are quite Hften-used vith 4 to & inch nozzles. Yo. 7 giante with 6 and &
inch nozxles are nsed aé one oprerstion there, and while the glante are too
heivy for the present work they ara a part of the old equi:ment., The
1arg’lt nozale used in Alasks ap far ac¢ known {s at Veldes Creex and is
€ inches in diameter. " nem water suprlies get low all operatisns are

obiired to reduce the Bize of the norxles ueed. rany aropping to 2 or

2-1/2 ineh. For unaercutting and for cutting froet o smsller nozzle
~116~



has beon foumd the momt satisfactory, & Z-ineh being usually used. Oris
in the water sesms t0 de & common occurrence in ~laake, it guicxly cuss
out the gaskets in the giants, cuts the ro:sle and destroys the shaps Of
the jet, causiag it So apray. 4Alr iz the pip-es alno ceuses spraying.
Glecler water nontains wach fine gﬂt..

The unit of water messure=snt in aost genmeral use for &l})
oclassee of work is the "second=f00t” and froa It the guantity expresssd
in other terms may bs obtasred. It is an abdreviation of “cubie foet
per senond” and may be definea &s the unit for the rats of flow of weter
flowing {n a atream | foot wide and 1 foot deey: at the rate of ons fool
a second., To Dbtain the actual quantity of weter it is neces:gry to
uldtiply the pagher of peoond-fcet by thoe time. 't fo » unit vot oftea
used by Alaszan plsucer miners who are more familiar with the "minsra inoh”
und the “sluiee hewd".

The “miners ineh” wxpres-es the rato of flow and is applied te
the volune of water fiLowing through an orifice of » {iven gige =ith o
siven hewd. Tne heat cf the wktrr tra tne &lz2 37 the orifice aiffer
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o uifferent states whore they are defined by the law. The Culiforania
*zinars inok” s AOW the ome {n ~9st Gomuor ur@ &nd w8 defins! by am Aot
ALETOYEd darch 23, 1901, ks followsin “The stundard miners inah of water
sncil be scuivalent or equal to 1.5 cubic fest of wanier per niemte,
ma..suresc tnrough apy apsrsture or or!f;ou". This -.iners inah corresponds
to the so-cslled 6 (ngh head' and ir eoujvulent to one-fortieth aof »
sesond-~Toot,

(24)

Lyyeoriments mede im Qauliformin by ;.J.Bowie, Jr,. to determine

(24) sowyoy 4,d,, 2 Pra Trestjse 9f ¢ 2140 > ng, 15888, 1. 128,

the volumeof the miner®s :noh, defived =a the ome two=hundredth purt of
the cuantity of water which woulad flow through an opening 12 inchas high

by l:-Z/é inghee wide $n u 1~1/- tnod plamk, under = constant hesd of 6

;v
o
"

fnohae uoove the %top 0f the dllmré!. snowed that one miner's inah
was equal to a dlecharge of 11,4994 cadic n“‘perk%irnu‘n. practical
rurroser this may be taxen a3 ecuivilent to 1.5 ocubic feet or 11-1/6
rele. oF waser per minute, or, in other words, . cubis f,0% rer second

couwls 4¢ ~inerte ncres. , ofner's inch if 80 inte-: reted una usad
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in thit report.

The "sluioshead” !s u torm used by many of the plucer miuers
&5 eir;TOoRE ﬁg the volume of water that is necessary to ssyersate the gald
fron the gravel in a skuioce dax. It 1s en indefinite apd unsetisfadtory
term 23 the rate of flow necessary va-rtol with the sise 0of the alules
voxes, the grade at whigh they are rlaced, asd thre shsragter of the
gravel. 4 sluicebead fn ilasxa iz usually oconsidered as equivalent te
the ansunt Of water necessary to pronerly sarry all the gravel that & ¢
8 men can shovel into & 12 inch sluice dox set &t & grade of 6 inches %0
12 freet, L sluioe head under varying oonditicns has bBeen found to range
from 3.75 seoond-foot to 2,80 Mnnd-toot or from 20 8o 100 miners imehes.
The r.:icenead ae usel in Kow .saland {s equivalent to ome cudblc foot per
second oy 40 Cal {fornia miner‘'s inoches.

There are three distinct methods of determining tne flow of
water ip open channelst (1) dy messuremsnt of n.lopc and arosc seotion
&nd use 0F formulas; (2} by means of & welr; (2] by meesurements of
the velocity of the current Ana of the &rec >f the cross asctiom. The
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umathod shosen for sny csse dependa on the looal physical corditions,

the dagres of ascuracy desired, funds availadle, and the length of time
that the record is to b»e oontimed. £ simple method of ascertaining
the approxi:ate amount of water flowing in an cpen chanmel is t0 seleet
a straignt portion of neosrly uniform ;ron seotion along the disch, flume
or stresm whare the water runs amoothly. Ko sure 0ff 110 reet slomp the
channe]l and set staxes &t each end or stretch & line scross it and call
the distence 100 feet. TYloats =8de by weiphting enpty shot gun ahells
with ahot Or smal)l gravel ard fitting into them oyllugrtanl wooden plugs
4 to 6 {nckes long are then Paced 1;: the canal as gunietly as possidble.
Sote the averape time which it Saxes weverasl 0f them to traverss the
d{stsnce, divide the clstance in feet (100 fect] by the average tims in
sooonde opd t7@ result will de the velocity in feet per second; thie
multiplied by the srea of the crose asction of the streamin squars feet
will cive the mumber of subic feet of waser flowing per second. )¢ 4
ahannel is not nniform {n eross eection, an averdes snorld be made from

the measurements of the cross sect!on U difterrnt lacec. Nifferent
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xinds of surface flosts are useld but floats of suoh shape snd weighted
at the bottom sc sp tO Do lsast affected by wind should be uned. n
surface float Tessurements 0f ordinary streams with rough dottom &

/

deduotion of 10 pergdent from the surface veloeity at the eenter of the
strean is geaerally msde fOr the mean velocity, while in eanalas, ditghes
apd flumes, 5 to & percent may be a fair deauctisn apoordiag to the

smoothnese of thelir walls and form of sres,

The tadle on Alaskan water gomduits. Tmdbe oontaiag

aore Of the salient feagturvs on ditehes delivering water mder variocus

L 4

eopnditions for placer mininge. Ae Shere sre 80 many ditohes amd it s
{imposeible to odiuin rel isdle detalled datz or zost of them, only & feow
selected examples are piven, amy of the ditchee carry bat a small
rroportion of the water for whigh they are conatructed. and thers deing
rrost fluetuatiorn ‘n the quantity that fiem ae given is anly approximats.
The oross segtion ir aleo variable. The data piven hrve beemr abtained
from many sourees, ‘rinc pelly from $he operstors, as it was not :ractieal

to .1eagure and cnec. euch detalls. Jlas-an miners seldom tzke acoount
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0?7 the volume of water used. The amount of water ossrried by the diteh as
given, ia not 1te carrying ocsracity, but the averape volums of dited

wator aotually carried,and while the amoumt may In some Gapes Al pear Very
small, 1t must be remertered that "croumd slulce” or"dank-hesd" water, whem
used, les renerally not drswn from the ditch supply. The head or preeasure
fs the differsnse in elrvation betwsen the water lLevel in the penstook

and point where it jis discharied, snd as the work proceesds upstiream the
hoad will diminier aacordingly.

Hany of the Arift niner and same 57 the sskcrn soraper operations,
bveiner unabtle $o odtain water otherwise, Dump weter for sluieing purposes.
aninr BOme Bteam equipment already {n use and in those districts where
fuel ja not too expensive or the lift too great, {t has heen found that
the cost of pumring water is little, {£f any, higher than {¢ & Adlitech of
aversge length had tc be constructed and its cost of aomstruoction and
-aintenancs were taken into conslderstion. umping water with steam
equ!onent or water power for hydraulic mining nes been triea, but im

rrsetieslly all csses war found to be too oortly to be fimsncislly
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successful . In some distriote, 2s cersain nertz of tha {nterior. where
power can bs proauced by the use of cheapy ruel r in other districts where
cheap waiar nower 1e avallable, it s, howaver, u matier for mrth_or
investication defore large and extensive ditch systems are esomnstructed in
districts of soall or erratio meger mp;:l.in. Theres it 18 necessary te
yamp vater and & large volume Of watsar gan be odbtoined undey 5 comnara-
tively 10w head, the newer and more efficlent types of hydreulic rewms
afford & cheap and satisfactory method for raising & part of that availe-
adle water to 2 reight many times greater than e oriqhul head., Under

satiefactory eonditions; the larger siss razs or & battery of rams oam

pump water for smill hyaraulje purposes directly to the glamg,

in the mining 0f creeXx ceposiss, tho excess creex water must be
xapt out of the working pit and maamns provided for draiping off the neep-
age wuter, 80d or timber d.u;o similar to trhose deserived are constructed
aaross the oreex At 8 poimt above the ares to de mined. Theece dams are
equipped with gatee to deliver proundsluisce water to the pit wnam required And
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{24550) Lam, penetock, haad of pipeline. INisina distrios.

‘28280)%4.“0& drain belowx hyarenlic operation.



with an azmple spillway from which dy-pass ditches or flumes conduat all
excess water arcund the workings. In parrow rocc riomed valleys the
uge 57 & large dy~pass flume may be the only way oul, in the wider

unmltho creek 1o generally diverded to the oppouits side of the walley /

by the use of wing or diversion dame. The excess water is sonetimes also
handl ed by using an adjoining pit an 2 dy-vass. The dy-pass aonduits
should be made large. and all safeguards taxen to protect the operstion
fro~ flood cmldiuou. whiolk ¢0 often cause hegvy losses.

. Open drains leading from the pit afford draincre under average \

.o -

conditions, These are ca-ried slong as the work sdvanges On as 8teg)

e grade as ponditions will permit. In emell opem out minss, where the

grade ia low, the ascunulation of talling will soom stop drainage, in whieh

case & box or snclosed drain may be carried along with the operation,

Devending on o nditions, these drains may de oarried ov or in dedirosk

or IXIYYYYIYTITEXTTITXTTTILITITILIILXTTCIXEX prades & 1 ow as 1-1/2 inehes

to 1L feat. After the first a.t hss bHeen mede, the sides and top of

the drain ere timbersd and covered with moss. Thest draine if used at
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the erovel-in >perations are usually } or 2 reet in width and height
or the inside and have a wooden box stand pipe eet ut the lower and of
euch cute Thile they will handle the averayre mecmge water, they are
usually called upon to carry much of the sluice water for which purposs /
they are penerally too ssall., .
In the Fairbanxs and other districts., principally at the steam

scraper operations, it (s not always prooctiosl to osarry a long open dad-

rock drain. The pit {s then kept drsined by eieam _mi.gplng. The amount

. .

0f secpareo water is usually small, most of the water gcoming frow the

thawing of the frogen gravels and rains, 80 the pumps are generslly

opsrated only at intormittent peariods., Under such conditions the

oporators state it is the moat pruciisal mianma of keepin/ the tit free

of waver.
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Frosen Oronnd

‘.‘k;o frosen condition of many of the slasksn vlacer deposits
roverns to some esxtent the method of mining, and {s a4 factor affeoting
the ocost. Drift mining s go & great axtent benefited by it, for were
it not for the frosan condition of u:.ut of the deep mnm’l. it would be
{=possidle to drift mine it except at a prohidbitive cost for timberimg
and pumplog. Tn,re are two kinds of frost to eontend with - that whieh
{» varmanently froszem, and thet whiah is searcmal.

rzo-pcmnoutly frosen sround is round along the .P“, f1c 1fttoral.
in the rrgions of socuthwestern dlasks bdack from the cocast, pormansnt
frost ies seldom ancountered, being fousd only in a few isolated asreas of
deep ground —enteleod with a mose and deep overburdem. “ast and north
of the Alsskan Range in the Yuron smd Kumkokxwim Seeins and on the Ceward
reninsula, a parmanently frosen state !s the rule, npocul‘].’ where

s

savered with moss and mmok, The ground may bs solidly frosea tO bedrook,
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anc instances are mosn where this is over 400 feet in acepth. 7The
shellower greok deposits up to 10 feet or 80 in depth are :sually free
0f permangmt frost, especislly those mhich are mainly of graval and free
of moss and muck eovering. The bcﬁo of the larger water oscuraes are
renorally unfrosen, although thore mey be jrrcpular frosem patehes, while
the rround jn the flate adjecent t0 suah str-ame is often solidly srosen.
The gravel benches aloug the valley walls, and the deep cresk rlacers,
often devel op,through drainage, thawed areas which may oconr inm more oF
lo.u aefined stroaks or channels or in irresular isolased areas. CSuah
drainsge may be natural, or, 8s on so3d Of the oreexs, subdseguent mining
h.s areated drainage resalting in the tnawing of rmebh of the gravel. It
{g not unecommon %0 find thawed grsvels overlain by fromen muek Or ovesr-
burden., ‘hile not mm infallible rule. thawed areas are generally found
anderlying heavy growths of willows, particularly so oz the Sswamrd
;eainsula T{1lows as well as other brush azd timber assist in the
agcuz.-lation of dri{fting snow forming & tlanket whioh lessems %0 some

cxtent the aepth Of sesaonal frost.
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The sceurrenes anéd depth of seasonal frost varies according €0

locsl alirete and conditioms. ln aress unaerlain by permanently frozem

ground and sovered with #od or moss, the secasonil freesing affects only

a8 fow feet 0f the surfase. Under other oonditions this frost will

penatrate to a depth of £ to 10 feet or mor-s such wintay, This frossd

bl anket thaws slowly and in minimg often dreske off in large slabs whigh

are troudlesome t0 handie and are a’aditiom which especially nandicap

dredging operstione during at least the earlier part of the sessom.

The compos! tion and physiecsl charuaterictiss of muok and frozea

gravel are varisble but under averspe condifions omok is Gomposed of 28

t0 40 ner cent orgunic matier, fine s'it and sand, and 60 to 75 per cent

lge. e avers~re Crogzen gravel eoantaims tro~ 10 to 20 per cemnt iae,

slthiugh some gravel e atoining & larre poercantase of volds way ammtain

zore joe while some of the fiper or tightly ‘aeked gravels may cmsain

lese than & per cent. In some instender the voids are only partly silled

with =inute lce orystals,when it le <rown te “dry frost®.
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Muok is defined dy lccm(u' as follows:

!“)HaCarth;. T.L., Stripping frosen Oravel: Hin. lag. (Londom) Vol.lO,

Apys .

"L frosen substanes haviag the fallowing physical characteristias:
Color, gray to bdlack: oompomed of organic rstter, particles of sand and
silt, cemanted by 16e. In bardness it my de likeunsd t0 a poft sandstione,
The temperature of the frossn mcX varies bestween 19° and 24° 7., or 8¢
%0 13° below the freesing poimt. The averspe physieal sharscteristies
are as follows:

Physieal Characteristics of iuck

5}7?01{10 Sf.-'i', -oooa.notou-4-.0.-....-.-..0-4.1.3’.
poolfio NOBL cccvnccnseseaatvossacssaceacsansaases 2192
Yeight of 1 subic foot, poumds .cec.ceccscene.. 87,
“eight of solids in 1 cubiec foot, pounds...... 45,58
Volume of #olide in 1 cublo fo0%, per cemt ... 51,9

*"The figurss are taken from a mumber of experiments made in
1612 by enginsers in the employ of the Yuxam Jold Qe.

"The we!ght of the frosem gravel par cubic foot has desn found
from the average of a number of experiments to de 137.2 pouads, 0f which
17.4 pounds 1is iee and 119.9 pounds solid. The temperatunre waries
between 18° and 22° F,, averaging 199. At ane rlace, where it was
poss fdle to got & rending S8 feet balaw the surface, & teapsresurs of 2°
F, war recorded. The texperature of the frozen badrosk varies detwean
82 ani 147, aversging 11-1/2° 7. ...."

;»nyu(za) nade sn axtended rtudy of frozen groand fn the

‘“}Nyno. YeNo, Jovelopment snd Frodlem of the Yukor Trmns. Canadizn

2iaong Ings., Vol. 1¢, 1913, o, 220-240.

Klondixe ir 1912 for the Yuxon Oold Co. from his terts on 46 saamples

he hor drawn the following sversges.



Yhysicsl Properties of Vrosen sterials

Blaek Travel Lsdroak
tand & awd
ugk  Sepd
Epecific gravity, frosea 1.401 2,100 2.8%0
Specific gravity, thawed and dry 2.411 2.¢M 2.688
Speoific heat, froaem . 0.196 0.172 0.183
Fercent ios, frosan groumd (dy vol. 68.2 29.1 9.6
“’ wveight 4.7 16.0 d.28
rercent #olids, froszsen groumd {(dy vol. 21.6 70.9 90,4
(by wt.  BB.2 84,0 95.%
Feroent voids, frosaa 3.0 1.0 0.0
Pem.ﬂt‘ 'O’“. thawed 6,1 '.‘.-” 1.68
Pounde {ce per su. ft. frosem ground 3911 22.0 6.98
Pounds 001%9. per cu, f8, ¥ " 48,39 118,80 154.9¢4

The results of 27 tests on te:perstures made by Fayne showed
the becragk temperuture to vsry from 27 to 14° .. with an sverece of
9° r.i grevel from 170 to 220 F., aversge 190; hlack mmex Trom 17° to
24° 1., anr.sp; 20°: uwnd sandy muck rrom 19". to 24° r., average a’°,
and. ko statees, Bhow that the mesan temperztaure is solely dependeat upan
the nuture of the materisl amd mot on ite denth, canth of frost line or

whier Level, OrY on the premmnds or avsencé of Tuck overburdem.
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L. G!Mu{ "ttatu that the terpsruture of zerpetuslly frozem

‘2”31“0::. 4., Thawing froszen ground for Vlacer min.ngy Xin. & Sei,
Fress, vag, 17, 1914, 1. 143,

rround on Seward ienipmeula, ae far o8 mowm, remains nesrly sonstant
around 28° Y., axcepting oclote to the surfuce where the tempersture is
affected by the atmospheric heast or aold during ths summer or winter

months or in the imrediate proximity of subterransean sater channels or

thawed ground.
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The Stripping of Overburden

TUnlese previcusly removed by nrtural opencies, the flasram
rold bearing gravels sre usually covered with moss or sod, snd & barres
or low prtdf overburden of 'mugck, eand, Rravel or similar muterial. In
aresf 0f permanently frosen ¢round ihso fcot or two of mose or sod acls
&6 B2 impervious and §fasulating dblanket to the unaerlying material,
Yxoepting where the deposit is drift mined or is thawed dy artificial
mesns, this blanket must b6 removed bdefore the overburden will thaw and
for & esimilar reason this overdurden must be reamoved %0 axpose the under~
lying gravels. By stripping the gravele of thii material, s ssssan or
two in advance of actus]l min‘mg, the frosen gravels will, under eertain
taviradle conditions.become neturally thawed.

It {s generally customary and gooa practioe, where an appreciasdle
nepth of barren or very low grade ovarburden exists, to first remove a»
maeh 07 i¢ an s consistent with the conditions and the fac!ilities avail-
tble, before the nctuul =aining aru the sluleing of the gravele e started.
?his 15 nat done for tha po:-sible rurr-.se 2f thawing alome, bat because

this overburden canp renc>olly be nore eneaply handled &n thie way than dy
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the min . ng wethod ueed im putting {t through the sluiee dozes. 1t may
also be necessary in conneotion with the tsiling dlsposal,or it may b
better practice t0 keoD such material u» clay , roots, eté., ’ron passing

through the sluice boxes.

v

Under prssent cauditions many of the Alsaxa placers ere %00 low

rrade t0o be profitably mined umless thie overburdem cazm first be re-

moved at a comparatively low oost, This stripping reduces the volume

-

of material ¢o0 be subsequently handled by the more expensive nethods,

and the gold content of the deposit i proporticoately ineressed. \ _
Thete ars features of -—~ost importany oonsidsration in the invest iges )
- . .Il ‘I'l ) | » I

! b '-\

tion 5f she posaidllity of a placer de;osit, and the uﬂp‘ptng Oporhifn R
“ " \" -

. | | N

srhouid de eonsiaered in the light of prepe “ing the groand for niuln,m\, \\

much the same &8 the =tripping of some of the porphyry copnper, ¢oal,
phosthate, amd other kxinda of deposite, st !¢ done In the Jtates.

The reroval of overdburden by hyars.lic mothods, 1.e., Witk
wEter under pressure from nossles, pnd which §a usually supplemonted
rith water rumning trhrough open ehannels. in c:lied "stripplng”. “hem

hydrsul {¢c methods are nat employeu, but the voter le conduated through
136~



open channels asd ground-sluices, it is co=xonly known as "grounde

A

sluicing™. 4o & pencral rule etripping is rtopped when tha gravel 1o

roached, while ground-sluicing i¢ carried deeper {nto the deposit rexov-

ing more of the gravels 80 as to amoentrate the gold eontent in the .

rround elulse, whem it deaomes a distinet wmethod of pleesr mining,as

discussed in & following chapter.

=

The renoval of overturden froc extensive arsas ie¢ neldom peor-

-

wiesible unuer most Alaskan conditions, becsucs of the genefslly inad-

egquate water supply during the greater part of the sesason aid the low

-

oresXx graaliente. he depth of overdurden removed ranges Irom a fow

feoti to more tham 60 feet, dejrending on the somditiomes. It cannot de

-

carricd below the oreex gredient, urmlesr (t ia nr.ctiekl t¢ eletage

the material, The witer supply at most of the plaser operstioms {e

~

not sufficient to parmit bSoth stripping and —ining at the same time,

-

often
The ares vhich can he stripped, therefore,/ limits the volume of evound

that osu be mined during the sesxsam, The romovul of ovordburdem is
pencraliy orosesuted during the syring high wst-v periode, or late
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in the full aft-r the regulsr mining hae been completed.

in preparing rround for placer m{ning. the timder or brusk whigh
may be present is firet removed. Tne moss or sod ip best removad duy-
ing the summer or fall after it is free of frost and should de so dle-
posed of that !t will not fall into the cute later. 1t s re-oved by
nand methods, ®y rlor and dreg. or scraper, by steem screapers or with
vater under preseure.

iftor the moer or sod dlanket has resn rermoved, the muak thaws
amd outs up guioe¥ly upan exposure to the air and the action of woter, angd
vhen free Of heavy moterial can ds radily transported over prades ae
low as one-half of ome per omnt. a3 rmOost muek is, hawever, mixed or
intervedded with hesvier astceriel as sand, gravel, clay, roots or buried
timder, mmch higher grsdients and large volumes of water are reculred
ror lov stripping costs., (Unier sverase conditione grades lese than R
nor cent are generally troublrsomae. The duty of water in stripping
naturally depende sn many ecamditions, dnt w11l r nge from arout 3 to 10
cubic varde per 24 rour miners inmah. ncer very favorstle coméitions



this may even be larger, tlthough 4 to ° cublie yarde s generally the
rmAXiNmm unaer Average conditions.

“here the gronnd has formerly been mined and the surfage s
coveresd with sand aud heavy gravel tailing, stripping becomas more
complicsted and the coat may beoome 80 high ss t0 obviate {ts purposs.
Strip. ing sush groumd reguires water under h'gh pressure and special
slens for bandl img the material. T™his material, if darram or very low
(rade, may be driven to one side of the praund to de wined, or dumped
into the worked out ocuts adjoining,

One of the moet satisfmatory methods for stripping overdurdem
&nd one in moet general use &t the larger operstione is to eonduet the
areax Or diteh water to the highest point fro= where it is distributed
{n o wseriss Of cross ditches in the migk, or at soms operatious,
longisudinal ditohes sre used. These ditches or treaches are dug by
nand, or ¢ furrgw §s made with a plow, just large enough to get the water
nroperly started amd sre tlaced from 13 €0 £5 feet apart, depending on
locsl conditisms. "he woter !a then turned (nto them and quiaxlyl
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(24462) Cround-sluicing muck overdburdem.

(24452} “trinping overburdem by hyarsul ic mcsns ahesd of dradging.
=12v8~-



thaws and suts a chammel through the 'uck and carries the =material to

the main drain and to the cresk. . 24462, Tie best resulte are

obtiined 1f the drain is straightemsd so at L0 procure the maximum grade

and avold curvas whioh retard the velocity. The cuttimg action of the

water in the trenches is improved by using water under pressure t0 xeep

the cute clear of caved material and removing the material as it thawe.

{ft'r the watrr has cut down %0 the oreck gradiemt, and the cuts widem

and the velocity beoomes low, the frozen ridges of muok remaining are dug

little affeocted by the rumning water. .atcr undey pressure is then used

to eut tham up and remove them. Fl. 24482. The ocontimuous sapplication

of wnter under rressure Or frogen pround is inefficiemt practice for

such wuter parforms its jrincipsl work in removing the materisl a» It o

thawed dy the sir snd sum, This work should, therefore, be sO arranged

that tho noxzl ing ie done at periods best suiting the rate of thawing,

which penerally ranges from & to 6 hours. The frosen ridges or high

muex banxe ore sometimes dlasted with a slow oorcaor $0 hasten thair

removal o
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At many of the smaller operations, especislly whers & long
BATrow arsi t& 30 de ground-sluiced, the entire creek {s turmed inte
a single longitudinal cutl and when it has ocut as desp and as wide as
eonditions will permit, the water i1s Aiverted d>y the use of small tem~
porary wing dams and shear boards to uadercut andi cave the banka. This
prooese is genarilly elow as ths froxzsn dasks do not cave resdily amd
whep they do they dreak off in large chunkxe often troudleacme t0 handle.

"here the sater supply is t00 s=all for efficient continmnous
use it in often lmpounded and released &t intervals by hand or anto-
mtically opsrated gates. The mudden ruek or booming of the waser
down the cut greatly Increaser ite carrving power. /fter the first coug,
the wuter mmet be diverted arainst the banks ap explained. 4t meh
operstions only one or two men are in attendance for mart of the time
and when the time 10st betwesn splashea is not eonsidared, the work caa

often be ¢une at & very low coet.

N ‘me 0f tne largest strippins overations in Alasrz is condaeted
A\A, B

by the fuskokwim !'redping Co. or Candle Creclr ir tne uppsr Yusxokwim
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region. The gold bearing gravels here ars nov covered with from X o
60 feet of froszen overdburden which must be removed before dredgiag oan
procesd, lMost af this averdunrden is s yellowr and pgray muek, the lower
6 to 1z feet being & tough blus clay gumbo which is wmost 4iffigult so
disintegrate. 3tripping has deen x;pt well in sdvance ard an erea
avout 400 feet wide and over 2000 feet long hxe been stripped tc the
gravel. The oreex gradient is 2 per cent. The sod and moss dlanket 18
cut with sod kmives and rasoved by hamd at A cost of one cent per aguare
foot. Trenches are plowed at right angles to the main drain and spaced
20 feat apart. In the early spring for a pariod gemerally of sdoud

eix weoks when the maximum water supply 18 avxzilabdle, the water from the
=cin ditch and nesrby stresams is turmed into these trexches and as large
an ares 8¢ poasidble ovened up.. Vhile hetvy rains increase the wster
sur-ly, they are also of aiditional help in thawing and washing down the
‘ymok faces. The water quickly cuts to the tough clay, where ite out-
ting action hae but little effest. It is neoessary to dlast this clay
which s rurther disintecrated amé re=ovec ~ith difficulty by two glants

~
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with 2 {aeh novsles under 100 foot head. The frozam mmak ridges are

retoved with the glaass. Buried ticders, roots and old beaver dams,

unless re-oved es s00on as possidle, 0log and dam the cuta amid mainm drain. |
. /
The lim{ted water supply permits the operatiom of only ane giamt dariag /

the grester jart of the sesasan, yet with a crew of ten mem as nuah ag

(%2

303,000 cubic yerde of overdburden haves heen stripped during &8 particulerly

favorable season. The aversgs oost of atripping {s 10 ocents per cudie

ytrd.

-

On Golastresm Oreek in the Fajrbanks distriot, the sod is oftea

rencved with a Bagley serapef. The maxi~ulm gredient here is adowms

< per cent, with wa ter conditions aaverse for hyaraalioking. Several

4

uf the operations pump the waitar for strinring, using thaif steam equip-

-

rent. At one operastion am 8 foot derth of frozem rmak, or 24,500 ocubdie

yards, was revoved in 70 ten-hour s!:ifts, using adoust 1600 galleome of
pamped weter per nisute through an ll=inch canvas hose with 4-ineh
w0x:1c, 8t a coet of 10 aents per oubic vard. 4t another operation

7 fest o7 mmuek, or 10,000 cudic yards, were removad in 60 tem-hour
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shifts with pumped water at & cost of 19 nents per cubic yard, Towder

wat used at this latter operatiuvnm for blasting tnhe max. 4L nearby

operation used water from a ditoh at 80 foot hesd through two gpiants

~

with 2 tueh no:sles. in 21 tem=Rour shifts, ¢ nen stripped & 4epth of

-

£ feat of rmusk or £2,000 ocubic yurds st 2 cost of B centa per oubie yard.

In the lditarod distrist op "illow Creex 804 was stripped from

an nru- of 130,000 square fest with two 2-1/2 inch nozsles under 100

v

foot head dy 3 men in 20 ehifts, st a cott of 1/2 cent per square f008.

In the spring, with surface water And water under presstre, &8 depth of

13 feet of rmok or 67,400 cubic yerds wae stripped at & cost of ¢ cemis

per BQuare f0o0t. The ooet of stripping the full depth of 14 feet was

r

9 cents per ocubio yard.

On Eagle Creex in the Cirecle diatrict., a cepth of 6 t0 & feet
of soil, sand mnd ta!ling is stripped well shesd 0f hydraulic opers-
tions by piping it to either side of the narrow valley $0 kesp it from
vassing through the slujge doxes. On lMammouth Craeex, from £ to & feet

of mos., ~—uok and gravel ir atripped well aheacd of the dredge mainly
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ror thaswing curposes. The cost of etripping at these two rlages ranges

..

fraz ¢ ¢0 16 cents per cubic yard,

Ia the Rlondike., Yukon Territory, where exceptiomally large

-

water supplies ars mu}nu and the etream grades arse 1 to £ per ocens,

I3
.

extonsive stripping has been dons. Here the North Veat Corporatiom,

-

Ltd., ueing 5600 miners inches of water, stripped 3,307,670 cudic yards

-

of muok fram 15911 to 1514, inolusive, at a cont of 2 t0 6 cents per

L4

oudbie nrd.(“’ Some large scale exporimenta in stripping were also

(28)png yuwon Territory, Dept. of the Interior, Ottaws, 1916, p. 76.

ooamduoted by the Yukon Gold Co., the results of which are cormented oOa

-

(29}

by HoCarthy s follows:

‘”)Lomrthy. Zekay StPipping Prou: Gravel: Min. Mag. (Londonm},
Yol, 10, april,

v

~_uring the seasons of 1906, 1907, and 1909, the Yukon Gold

Co.. 6Jmaucted ssme large-scale expsrimants with the removal of muok
ovarburden. The tests wers conduated st three different points on
Sonansa Creex, where every convimience was st hand. Two O-ineh giante
under 400-foot head wers ussd st ons point, and an edditional wuprly
of 3000 miner‘'s irnches was availabls on Sonanse Oreex after it md deen
usec im the hydraulic mines, RO trouble was exporienced in getting
~'d 7 the -ugsk i{r favor:ble loomlities, dut the solid matter was depos!i-
tec - sn0ort uirtknoe from the operation and had to be driven Alomg.
rr ceprions urawbasks were tpat mothing could be Acne with the aress

. vere oovered with a talling of sand and grovel on top of the
wBZ, within the limits of recapnable expense. 43 the cross ditches
cut down to the btase level, they lost frada, and more and =ore hand
lzbor ud to be em;loyed. '‘ne{ed rostes and stumps had to be cut
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out by hamd at pgrrat expense. I have emueavored to show that the strip-
9ing alaome had its serious dirfionlties end that it eannot he ascompl ished
with the sare and cheapness to be inferred from renent artiocles on this
lubj”'n.

Sod and moss. after it is free of frost and under SVOrage Gom-
ditions, is stripped at a cost of from 1/2 to 2 aemts par square fool,
7ith hydraulie methods it has besn remcved for as low as 1/¢ cent, asd
will vary from that up to one ceat per squars foot, At the larger
operatioms it should mot exossd 1/2 cemt. By manual means the cost will
range from 1/2 to as much as 3-1/2 ocents per square foot. On am
averare, ond mal will strip and resove by handwork from 1000 to 1200
square feet of moms per day.

Over short periods and under fevoradble sonditions with a large
whiter supply, frpun mack has besn stripped for as 1ittle as 2 oents per
oubic rard, but under sverege conditions a ocoet olf rrox & to 10 cente
rér ocubic yard can be gonsidersd good work. 7he average cost of
siripring 1s 10 cents per cudic yard, while under uafavorabdle eonditions
or where much gravel is reroved a8 ‘0 BY:8 d7 the ground-aluicing. costs

]

of 20 to 35 sents per guble yard are mot uneommon.
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The Thawing of Yrosen Gravels

Frosen gravel and beuroek must s thawed befors it cen be
excavated or eluiced. . - . The thawing is acoomyl ished dY the use
of: Hot rooks, woodfirass, nagtursl agenaies, steam, hot watey. .OT watery
at natural tezperature. The wmethod n;od ie dependent on the ahoracter,
depth and position of the plaser and the available resources.

The methods of thawing in drift mines gre deseribed under
rlrift Zining”, so she following will apply rrincipally to shawing fram
the surface ahsad of opsm~out mining and drecging: Under "Frozem Oroumd”™
it has beea steted that ground sy de whelly frosen or only partly se.
In paurtly frossn deposits there are nmaturally thawed chanuals or {r-
regular thawed snpote or patches, Or one or more norizontal stratum may
be nuturelly thawed with frogen beds nhove or unidarneath them. At
the larger and more syst@ratic dredging operstiona, the araas to M
mired ars prospsoted for frost Yy driving long steel bars from the
surfree to bedrook or by minking drill holes. Coiored maps are thea
rma0e to snow the outline of the fromen, thawed and pcrtly thawed arass.
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The geuerally irragular occurrence of such aress wa¥e these maps resamble
& oragy quilt, but show that the thawea arese are almoat i{nvarisdly oon-
nected $0 & thswed dedroak channel.,

The physical gharacterietios of ruek, gravel aad dedroock, mad
the anount of lcs present., are most wvariadle, dut s» an example to
i{llustrate 3he ancunt cf heat nedessary to thaw cns cuble yard of
frosen gravel, it will be assumed that tha frozan gravel weighs 3800
pounde per eubiso ylrd.lconnming 428 poands of 100 and the teapsrature
at 20° F, nbovazfro'u is desired %0 hemt this gravel from 20° ubovz’e’rtoo
26° or 4° wbove the freezing point %6 assure covrlete thawing. 7The
svrgific heat, or the ooefficient of thermel capaoity for the asolida,

{8 taken es 0.2, thet for 1se ss 3.B. and for water is 1.0. The lutent

hest of fueion o0f ice s taken at 144 B.%.u. par oudbic yard. Them:
Bnt.‘.

3075 pounds of soliés raised 18°, from 20° o

Bso. 3076!1610.2 A R Y 9840

425 pounds of ice raised 12°, from 20° teo
8!0. 426 X 12 X 0B cvucccivocnoonacsa 2580

426 pounar of joe ut 32° rnised to water at
azoa ‘25:1“ 6eBDe tas vatABEAaDEEL AUSNR 61200

426 pounds of water ralded 49, from 32° o
3‘0, ‘25!‘:1.0 ed s v PRSBSOS NoersruEanHrs I!QQ

Totd hut P'qai"d tor the lc. ..Illl.l‘b‘.ll...ll‘ll.l’bl.l. mm
Totsl hant regnired per ocubic yard Of rroVel ..ccevseacacascean 76290
~146-




This corresponds very closely to the average British thermal units
reguired st the Yukxoa Cold Oo. operstisns {n the Yukon territory. ™™e
exampie olearly shows the oampautivol'y small amoumt of hsat required
for the salids, or 17 per cent, and the large amount required, or &l.3
per cemt, to chamge the ine st 38° to water at 32°.

Ta .ing the fuel value of crude oil &t 16000 >.%.u., bituminous
coal st 12000 B.t.,u., lignite coal and dry spruce wood at 8000 B.t.u.,
anc assuming the sfficiemcy of the boller and distriduting plant at 80

~

per ecent, there will bs required to thaw one onbic yard of this frosem
gravael ¢ e.uq pounds 3f orude o3l: 12.825 pounds of dDituminous ocoal
and 16.82 pounus Of lipgnite coal or dry spruse wood. “hem vz ter at
nstursl tewperuturer 't usei through points, the caleunlation invnlves
different a3nditions. Accurato duata is lzcking as to the effiolensy
obtained from waler s0 used and through whst range of tecperature the
xater is =ost efficient. To ¢ atimma the example it will be com-
siasrof&?%‘go water after dropping to 86 degrees ubove zero, is mo

longer officlent anc with the initial tempertture 3f the water &t BO
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degrees, the range of temperature is 14 derress, ¢or one round of water

betwser 36 to 50 deprees sontaies 14 3.t.u. 0f heat, whioh at 70 per cent
efficienoy is reauaed to $.8 3.t.u, Under these oonditions. 7684
pounds, or 921 golloms,of this water will be required 80 thaw ome ocubdie
ygard of this frosen gravel.

Thawing with hot roaks is no longer przcticed, but was practioced
during the early damof the D ondiks and some 0f the first intorior
Llasks districts. The rocks were hested in & fire at the surface and

-

drapped to the bottom af the anaft, or piled asainst the frosen fuoe ia

-t

the drifts, and covered with sheet ‘rom or steeol pistu to concentrate
the hrat. The hest from the rocks ean be more eae'ly e ntrolled tham
that from w000 fires, and so abviates muoh 07 the sloughing of the
eldes or roof,

Thawing with woodfires {» now dome only where Sther thawing
equipment is lacking or as a te=porary exvediant. The unee 0f wood
firer gt o for of the very ss8ll arifting ope-ctione in some of the

:ore 'solsted interior distriate noi besn dbrieflr sioted unaer "Lrift
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Uning”. woad fires are &leo scmetimes used to thav amall areas of
river dar placers which are frosen during the winter or at a fow of the
aopen cut miner where it may be more practical to thaw some oocasional
small frosen epot that is troudlesoms. In thawing with wood fires from
the surface, &an ares is stripped of' foe or of suck material as osn b
renoved, Vipdl ing is ;lsceu, over whiah i{s 1ile. dry wood. Creen
wood or braush {3 rlscec sver this amd all 1s ¢overad with shoets of {ron
oY steal 30 concentrate the heat. The fira !» lgmnited and burps slowly.
iuring the winter only encugh ground is thawe.i ar can bde exocavated
before it freezes a;ain, while during the opsn season this feature neods
nv canrideratior, ™he snize and shape of firre and the rate of thawing
vary with the cond’tions. Ope fIre oontalning savout L-1/2 cord of
wood thawed to the uepth of 18 (nghes, thawing & cuble yards of gravel.
Rhawi) Ta ¥ ?

This method of thawing with naturil agensies.sometines
referred to ar "sqlar thawing”, involver the ut lization of the heat
fro~ the air axd the sun. The moas or eod blsnket rust first de
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rezoved and agy mmox or other frosen overburden !s thawed and removed
socording %0 the methods descridved under "Strirpiamg of Overdurdea”, to
sxnose the frosen gravels.

There stetxz scraper, shovel-in and similar open-ocut methads of
m&n;ng are used, the rate of thawing from the surfssce down during aversge
seceons will generally Xeep cloee paoe with the mining, and as the thawed
material is removed from time to time, depths of ¢ inshes to & foot or
rore may thaw eagh day. The conductivity of gravel and saund §»
relutiveoly 1ow and eansidering that the average texpersture during the
S or 4 summer monthe is pencrally not aover 80 to B8 degrees Yahr., and
&8 during practioally sach of these wmonths there may be & frost, it can
readily be scon that the rete of natural thawing (¢ very slow. Orovel
that {e undisturbed and 's without drzinage, thaws asnasially slow
end will ordinerily only thaw to depths 0f 2 to 4 feat during the
sCcaAsOn. Yhers there 1s nazural drains;e Along dedrosk or dbedroek
arains are cpemsd 80 8 to pormit the water from the thawing gravels
to serp down into them and flow away, the raie 0f thawinpg is grestly

.noreasau and the thawing during & sessan will continue to -
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depths of £ to 12 feet and someti -es desper. However, after the gravels
n:ve once been stripped thay will aruin freese to aerths of from 2 0
10 feot sioh winter, which may be to bedrook. Natural thawing has

/
baen suscessfully comploted, but not on any very extansive scale where
the gravels were not «ore than ‘hant‘IB fect in depth, amd where bdedroak
grajnage was established. It them usually required ome or two seasans.
lLe sessonal frost handicaps most of the opsm-ont and all aredging opera-~
tions, rérticulerly during the earlier part of the season, sulficient
griovel st generally be thawad of thie frost by stesm to get the min-
ing under way.

So~e 0f the larpe northern dredging ;ompanioo. noet of whigh
were opeating in the Yukon Territory. condusted large scnle eatri Ting
overations followed %y experiments in nutursl thawing. In most
'natances, Ample wstar, prxde, etc.,were laaking t0 permit eheap strip~
Fing and suah sxtensive Ooperatioz as was nagsssary to Yeep shead of the
drecring. “yen wheve the gravels. which ranpet from 16 to 25 feet

in. uenth, hac¢ heen atrippec raveral ewaBOns ahead, they were found,
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when dreuged, 50 be very incompletaly thawed, tue lower gravels apd
becrick were atill frozen, excert t;ose conneastod to & thawed bedrook
cha=nnel . The rooulAn were, {n gemcral, too umsetisfactory to justify
the ado tion of this method over the well triec method of thawing by

vhat was at that time stear;, and now water, at natural tempsratures.

é.cCarthy“'m in commenting on the exporiments aomducted by the

(30) icarthy, S.T., Stripping Frosem Cravel: im. ag. Apr. %14,
p. 269,

Yukon Gold Co. statest

“The axperiments of the Yukor Gold Co. shove describeo were
sufficient to demonstrate to our satisgraction that the method of strip~
piag and so-emlled sotual thawing oonld mot be relied upomn for any
large-scale opsration. The atrippigg work on claims Nos. EF and 90
on Bonsnga CresX was Of uo0 benefit to the dracging »peragion. Iractie-
ally all of the ground had to be thawed by stesz before the uredges
could nperata. The rrounmd wes stripped and exroaed for an average of
losr than a soason before dredging wus atterpteu. .- claims Hos., 78 and
79, svuonite Treil Ouloh., where mein~diteh water was used for stripping,
the psrand was approximately 50 per eent thawed vhen resched by the
dredre o season ani'half later. n ascaunt of :ncomplese dsta, it is
not voscible to say positival y how muech of the thaw was due 0 stripping
and how mugh of the ground was naturally thawsd previously. It {s my
orinien, fyom the cata mailadle, that the proportion 0f complete thaw=
i due 0 stripping was small and alsogether disproportiomate to the
exreneo of doing . Work, The sams 00i2ents apply to the work oa Nos.

G and 63 Bonanma. In this cssc the stripping was mor< thorough and
the pround was expossd f£0r an avere/'e of over three sessons. The
credge reports show that 850 rer cent of the pround war frosen and had
to ha trawed by stesm.”

In rene-an., §t caxr he statcu tast besause af the restrtctions
Imrosed by ~laeki conditisns, the resoval of dverbturden on L ecale
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oxtansive encugh for large dredgximg ope-ations can seldom be asaomplished,
por can its removal Almuys de done Gheaply enough to Justify it as &
neane for tnawing by nuturel scencies alome. “ren ¢lmbined with the
ohjeat %0 rednce the denosit 0 & more practioal mining depdh. this
method holds wider appliecation. '."tu'coot of natural thawing includes
the coet 37 stri-ping, subsequent attention which {a generally 2 small
cost, gnd the inter-et on the sum axpendad on the work until the gravel

thawed ngs been mined. The 6ost o0 stripring overbarden hae taem

ptated unmuer that heoading.

Up to the time of the devrlorment 5¢ the method of thawing
xith woater at ngtornl te:perctures, moat cf theo frazen gravile wors
thawed with stesm appl ied through thawing pointe. Steam under p;-casm
of 100 to 150 pounds &t the boiler is delivered to the main steam live
fro~ whick it 1a distributed to the various hezdere or laterals. The
=iy line and hescers are wrapped in asbestoe packing or other insnlag-

ing marcri.l and enosseC In waoaen boxer recked with saw dust to0 avoid
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a3 moh condensation ss pocaidle. Lt intervals of 8 to € feet along
the hesaers, short steam hose oonmectisns are mads to the head of the
steam points, Or bBranah lines oay de run from the headers to a battery

-

supplying fra- 4 10 10 or méere points. Rach headsr, dbransh and counes-
tion $0 the points is equipped 'n'h & vilve. Boiler viants of from 100
to 400 horsepower were required st the saversre single dredge operetions
for thawing alone, and one sompany opersting eipsht large drodges iz the
Yukon used 2000 horsepowey.

The stes: points are =ade of 3/4 to 1 ‘neh extrs hesvy hydraulile
pipe cut into lengths of froa 6 t0 £4 fcet with soma up o0 40 feet.
“peoial eoupling oonrcotions may be used where the long lengths sre re-
guired. & tool mteel bit {s welded to the Lowsr erd of the paimt and
provided with an opening usually 2/16 tnmah in diapeter, throngh whieh
the steam escares. ;{ a3lid anm'rd drovn-forged head which will with=-
atand the he.vy dlows 2f & hamer s relded to the upper end. There are
various kinos of stesm pointt. dirffering in the type of drive head, rteam

conneotion and form of the bit. The square. D rounded taper rolint i
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most genorally used, and whers boulders have toc bde drilled ¢ onisel or
& eross bit fs provided, Tith the steam turned on, a point rill guicHdy
thaw {t» way through the muek ¢ the gravsl without driving. %here the
hole starte in gravel, a ateel dar is generelly nlog t0 zake & hole for
starting the steam point. The ubo'rt points or starters froe 6 to 10
fest long are first veed: they are then removed and the longer points
ariven through the gravel amd intoc bedrook. 4s %he prevel mmust thaw
shead before the point can be driven, two men are sllotied & ocertaim
number of points to drive, working from one t0 the other, ir cverage
gravel the psinte can de sumk 8t the rate of adout 2 feet per hour,

“he head 0f the steaxm poimt is poundec with & heavy hammer and the point
is :iven an occasional twist to0 ald §terinking tnte the gravel. In
coarse gravel the ariving of the points is dirficult. Some heavy
Fruvel c&n be mushed t? one side after aun‘fioient spnce for it nas deen
thawed. DBoulders mast ¢enarally bhc drilled through, or I1f tho ground
is not too deep. it may bo‘noro prectissl to xithdraw the point and

ptart & nav role. <uvile wrhich ean te attacred to the point 2t o ¢mven~-
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(22448} Stoam thawing ahesd of dredging. Candle Oreak, Kuskowkim distrias.

(22453) Lrivinr steam thawing points shead of dredgping.
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lent height adove the groumd for driving are someti=me used. Thelr use

dispenses with the high ladders otherwise requirea and reduces the dreak-

-

age of the points.

’ /7

T™he pointe are spsced from 4 t6 10 feet apart im trisngalap, /

Y

or Less often reotangular, relstion to each other. The svacing is
roverned mainly by the chareoter antd depth of the ground, The prroumd
is thawed from 6 to 48 hours spd gometimes more. dependimg on tha
ctharsoter and depth of the ground, the amount of ioo present, and the
sracing 0f the points. 4ifter the steam is turned off the growmd ia
“swesated™ dy the retained heat. The pro;ftr s;acing, time of thawing
eri sweating are most important faoto-s for sfficient and eoonomical
thowing. » sicem poimt will thaw Ste larrest avea at the top of the
hole, 80 that the thawed portion will have o form somewhat similar lg
ar inverted sons, 80 th.‘t frozen "horses” of rravel and bvedrook Ay
8Vil1l remein tetween points sfter thewing ceases. The sround 4
Fenerclly prospected with & stsol bar erd ehould any unthawed areas

ve located, points are driven into them and the thaw aom-leted.
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Grounf 40 feet deep hae besm ateasm thawed, dut the steam thawing of such
deep growmd for dredging has not bdsen very succeasful. The steam
thawing of moak is often al ow gcampared to gravel, as the fine thawed
material forms s blanket of low comduoctivity around the point. Clay
thaws very nlowly and some clays a:;o baxed hard by the steam,making
disintegration in tha slulces most difficuls,

The oost of steam thawing (s govermed rrimeipally Yy: (1) the
charaster and cepth of the deposit; (2) the amoumt of ice present;
(3} the cost of labor amd fuel; (4) stoam lose dus $0 condemsatiomy
{8) mining method or application; and (.| the secale of operation. The
~aln item of coet s often the driving of the points to dadroek, e
cost of thawing ie pgencrally less gt the oren-out and dradping opera~-
tions than at the driln mines as 3 bdettor syrtom s generally employed,
the work is done on & larger soale, the points are longer, the spmoing
je grester, and the cround is permitted to stand or "sweat” longer.

Steam thawing shead of dreugeer har been done for 12 cents per
cubic yerd, normsll: ranging up to 25 cents. Ir some insitances it
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bas bedn muoh higher. The Yuxon Gold Co.'Tl) gn the Yoxon Territory

tsl)rarr,. 0.C., Levelopment of Lredging in the Yakon Territory: Trans.
Canadisp Min. Inst,, Vol. Y&, 1916, 1. 26-44,

from 1909 - 1914 steam thawed 2,259,487 square yards of frosen ground,
or T1.3 per cemt of trhe ares worked, averaring from £0 to 35 feet in
aepth, at & cost of from J1.43 t0 J1.77 per sguare yard. or an aversre
sott of v1.87 per square yard. The total cost Of stesk thawing per
sudis yord drecged wes 12.18 to 17.62 centa, average 14.83 cents, and
averaged 46.5 per cent of the totil cost of dredging during this period
of 8lX years.

On Otter Cresk ir the lditarod distriet, a 180 doiler horse=
rower rlant handled 95 pointe, aor & duty of 1.58 horsepowsr per poinmt,
The depusit was al) rruvel 14 feet aeep. The cost o0f thawing ronged
from 30 to 45 ecents per ocudic yard. ‘t 8 pearby operation 200 doiler
horeepowsr handled 110 points or 1.61 horsepower per poimt. ibout
100,000 eubic yardr of gravel vore-thavcé here one season &t & cost of
Z2 pente per cublec wvard. “n Candle Creex in the Tus¥okwim, where loss
then 50 rper cent of the grovel i frorzem, & 1350 bolier howsepower jlant
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hantled 80 points. The gravel thawed averzpad 15 to 1€ feet deep, the
mack and oshar overbdurden having been previously removed. The points
werc speced at 6 foot ocenters. Twelve corde of wood costimg J10 per
cord were durned in 24 nours. Tith ten men per akift eaployed on the /
nuvi‘ﬁg operations, adout 100,000 cubie yards wers thawed in 13522, 2t a

cnst of 25 cente per cubie yard. On the basic of 50 per cent of %he

gravel having to be thawed, this amounts to 12-1/2 cemts rer cubie

yard dredged. Steam thawing anead of dredging operations has now

glven way to cold water thawing, except where it is used in u exall way

-

&t the start of the seeson.

24

The ure of hot watar, instead of stean, applied through points
for thawing purposes has besn tried 2t different timss. The resulés
indicated that the groumd eould de thoroughly thawed, but stesm thawing

was generslly considered to bds more effective at that time. mm(ul

(32)1‘&yﬂ. Pley The Tevelopment asd rrodlem of the Yukxom: Zranes.
c‘nﬁ(-l"aﬂ Hin. lg! !’l Vol. 10. 1913[ | S 23’.

reportea thet the resglts of his expariments with hot wmmter thawing
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preparstory of drediging ops-atioms {n the Yukon, showsd that by the use

of Hot wmier, four times the amount of gravel could e thowed in two

thirds of the time. with less than half the fuel necessary when steam

was the medium employed. The poimte oould de drivem faster and thaw-

ing wae more uniform. The great condensation losses that ocaur with

steex, snd the possidility of baek pressure through the pointe witk the

consequent ehcking by mud, eta., were oversoma. Sot watar thawing

has not been pdopted. dut bearing a alose relationship t0 trawing wigh

water &t natural temperatures, its application and merite san be ganged

throngh a study of that method,

wna > w T ra - P

“he use 9f watar ss a medium for thawing frozem grevels wag

reaagniged some years ag0 and was rrobahly first spplied through thaw-

ing points in the experiments eomdussted on hot water thawing. Abous

191L, dlfferent persons starte. expariments using water at masural

te~paratures with such sstisfactory results thot within & few yearr the

Yuxon Gold C>,. and the Cenadian Tlondike Co.. in the Yukon Territory:
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John H. ltles of the Almsxa Xines Co. at Nome, Scward I'ierce on Candle
Creex, . Agarons of the rairbanka 76ld "redging Co. irn the Fairdanks
cisgriot, and poseibly others, condusted exreriments whioh led to its
use on & practional scale. John Y, Jiles wes one of the first %0 put ¢
to practieal use and was the rirut'to apply for s patent orn the method
of thawing he developed. CUnited States ratent Bo. 1,339,036 was granted
hi= on May 4, 1920. .ifter his desth these rights were purchased »y the
Hammon Consolidated Coldfielas Co., operating at Nome. Thie company
has not aanoanced amy definite policy concerning the use of this method
by others.

The suocceraful &pplicstion of the -athod of cha';ng frosen
ground with watcr st naturel temperaturee has made svailadle for drede-
ing many of the large areuss of so-called low grade pground that were
vrevionsly consiiered 80 be of 1ittle or no esomomic importance, in
that {t is not only omah aheaper than the former steam methods, dbut the
desper dendBits can be successfully thniwed.

"wo rmethoar of tauwing with water ¢t natural temperstures have
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baen developed and are in nse. They differ ia the way the water io
applied to the ground, aad 1tz subsequent flow. <Jme is Xnown as the
"{erce method and will bo disoussed lster. The Jther method and the
che which has deen gemerally adopted by the dradging companies 15 dased
on the ¥iles method. Tnie uwolnt' the use of water under pressure,
celiverad to the grommd, Shrough thewing points. The water may de
obteined from ditehes or by pamping. As the water leaves the poimts
vhioch are driven into bedrook or ¢lose to the botton of a froxen etratum,
1t thaws and loosens the growmd arocund the poimt. It is an interest-
1n3. fagt that as thawing proceeds and the aylinder ;f thaved groumd
enlurpes, the waier, instead aof returning aslongeide of the point, wirks
ite way to the outer edge of the thawed cylinder, c!mluu_ng urwards
slong its frosen rim. Thersfore, by the proner placing of the pointe,
ané the regulation of the flow of vater, A FALisum afficienay of the
waier is odtainable, Esperiments scndusted dy “lles, and subseguently
Y othert, 8.0w that the cylinder thawed by the water im the gravel,

hut lte sreatest dla~etor &round the o.tlet of the peimt, eo that
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thawing i{s nost thorough at dedrogk, Sthe place where it is 208t required.
Thewed ohannels and strsta may, however, be ensounterad or developed, amd
the watar seeking the earjiest line of flow will rollow sueh sourses.
Tater from one poinmt mey then work its way to other points defore rieing
to the surface Or esgape by tnderground channels. This will lasve

v
intervening spotet or "horses” of frosen pround whiech the water hHas not
been able to reagh during the averapge yeriod of thawing and iz the latter
case will cause the loss of meh water, Z2uck unthawed areas require
the placing of sdditional pointa.

The mater for thawing is delivereéd umder pressure from the
ditah or pump, or from both, tO the mAla pipe line, then to ons Or more
braxches or manifolde. From these manifoXds (¢t is ogondasted thraugh
the various headars or otker draanches and delivered to the pointse
through nose oonnections. tach brsnch and .point eomneation has a
valve to asntral the flow of the water. The a'se of the vipe lines,
henders, 8ta., is ~overned by the smount of wnter reguired. The

anacing 27 the headers and thair division ‘s povarned by the sracing
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of the points. The rressure of the wter ot the pointe generslly
ranges from 70 %0 80 pounds per aquare inah, in most gasas being roverned
by the availadble nsad. The Loss im friction dus to the many berds,
sngles and the small pips is larpge. It has beem found that in averapge
gravel a nigh pressure 1s & negessary aid to driviang the points.as this
vill eliminate <uch of the tromdle caused by their nlugring. it will
zore readily “orce thawed materisl swsy fror the point, and estadlish
8 better circ:latior of the wmater. 2iles reports better suceoess in
driving with a 60-pound presaure than with cne at 40 pounds. Nigh -
pressure may. however, canse the poimts to be forced up the hole and
away from bedrosk. After the points are dnee seot, the presrure is
sontrolled according to shat is considered deet and most efficient.
Yater at 32 decreess Fale, or at the freexing point, ocoutaiss
70 avaiigble hest units for thawing , and s¢ most of the water at
natural tempsratures in iAlaske will be necr this poimt cr 4 to 8
cegrees ahove freering during the soring and fell mantha, thare are
'restieally anly three munths, Jume, July &nd «ugust, and prodably &



rart of Deptenmder, vher the tezperaturs will bde B0°P., or vetter. Dur-
ing adverse o9old seasoms, the water tenperaturss may not average over
40 degrees, while during others, temperaturos of 6B §0 70 degrees have

been resorded over short pericds, The taxzperature of the water ag

-/
aight may be 6 t0 10 degroeas lower than during the day. 7ith a oloser

epsoing of pointe -0r increasing the time of the thaw, water averugimg

34%to 36° has dome sstisfactory dut slow thawing: The -ost sfficfent

n

snd pragtiocal results are, howsver, generally odtained shem the Sempere~-

‘ture of the wcter, on refurning to the surface, does not fall bvelew

-~

about 56°. Sams operators have foumd this 1imis $o Ve higher, Sut im

-

practise this will be govermed by the availadle initial tesperature and
the water sapply. Yrom 8 to 18 degrees of the mater temperature i
generally all the hsat that cxn de efficiently removed. '.'."i“ fias
ditghes or ahallow reservoirs on south slopes will apprecisbly warm
the water supply. %Uater supplies from ditahsr are generslly imsdequats
or t0o unreljable for thawing murposes, and the cost 80 odtaim sueh

supplies may be t00 great to permit thawing &t low gosts. ln distriots
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where snoh is the case and where fusl aan de obtzined st a reasomadle

eost, pumping may de the nost proctiocal nmoans to provide the entire

~

water supply or for supnplementing the ditoh supply. It also permits
the re-use Of water, VYhere pumping is resaorted $o, less water would -

be requived and the thawing hastened if the water was wmrmed. This

2

would result in a ocorrespending deorease in the cost of pumping.

-

The amouat of water required vepends on the meay conditions.

-~

At Bome where the groumi 1s deing thawed 0 (O feet inm depth, from 1l e

-

1-3/¢6 ziners inches of diteh water are used per point under pressures

from 80 o 80 pounds. At one operatiom 1000 gallons 0f water were
pumped per mimate under 17-1/2 pounds pressure to eupply 100 points.
At the Yukxoz Gold Co., in the Yuxon Territory, about 3800 ¢allons per
minnte were pumped for 1000 poimts.

The thawing points are made of extra stromg pipe 1/2 te )
ingh in eise. Tl;ua sAy bs fitted with the etandard steel drive heed,
when they are similasr t0 the regulotion ssteam poinss, There anvil

attachmente are used for driving, no arive head is nesessary, ths upper



M

end of the point deing fitted with a demt pipe. or “geose neck” fer

Fl. 28253,
wmter comnection. THe lowsr end of the point ganerally has welded te

1¢ a steal bit with 2/8 to 1/2 inaeh opeming. In diffieult ground &

ehisal or s oress bt is used fer drilling boulders. Ia eesy driving,

-

shallow ground & "tee” fliting with a 1ight steel plug as the tep fer

-

ériving. with a nipple connectisn at the side for the mier hose ooa~

-

neotion ins used. 4 plain opem-end point is often used {n grownd wham

L4

érlviag 16 comparatively easy; however, this form af peimt plugs easily.

-

4 91t has recently deea doveloped to oversome this. It has a pointed

a

tip, topering up to & bread sdoulder. The waster &issharges through twe

holes set opposite eadh other and pointing doweard at an angle. Deesp

-~

flutes from the holes rum cat 0 the shoulder., “hem Arivisg, this
shoulder deflests the material, Xeeping the holas aleap. On Fairbauiks

»

Creex, 1/2 inth water pipe equipped with s hesd msde of a tee fitiing
and similar to the stesm sweater, is used. They stand light driviang
snd no umasual diffieulty is experienced here {n driviag them $0 ded-

roak, Al though heavier points are often required. Thawing pointa are
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usually 10 to 20 feet l0ng:. YWhare gresater lengths are required,
several are Jolned togethesr, special fitted sno.lder Jjointe, thresds
aed al eaves deing used.

Two men working together are allotted a certain musber of
points t0 drive. Water thaws slower than steam, 80 tw0 men CAR
generally loex after twice as many pointe. 4Lie the rround ahead of
the bit mist do thawsd defore the point oan be drivas, the men work
from one point to the other driviag esch ar far as it will goc at that
time. Depemiing on the graund and water temperatures, twd men do the
driving of frea 10 ¢0 28 and more pointa, Under average comiditieas
& point €an bde driven from 3/4 %0 l1-1/2 feet per hour and when the
water is umnsudlly sarm & rate equalling that of drivimg with ateam
hius been realized. 1o soae light saxsllow groumd poimts can sometimes
be set with very little driving., while hard driviag is genesrally neces~
s -y in desp derosiss Or heavy gravel. The proecedurs 9f driviag the
poinks is eimiler to that followed in steam thnawing. Lt seversl of

the operstions whers heavy Ariving is necessasry, a slotted anvil
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weighing from 60 s0 60 pounds is keyed on the thawing point at & con-
vanient reight. 1t ig fittea with handler inserted on ocrvosite sidee
for turaning the poimt baek sand forsh while working it dowm. F1. 26282, d
The hesa of this anvil is pounded with am €& or 12 pound hammer. The
driving of the points to bedroek, sspecislly in bouldery pravel, is &
gre:t item Of the comt of the thawing ouvesration. Tne progress is often
very slov and it 1s sometimes imposcidle to pet the points down to
bedrook. Jx the Third Beach line at Nome, therc ore certain localities
where the ae::osit 1s u- to 60 fset and more in depth. the bedarook being
overlain by alabby doulders. The best method developed 80 far has been
to drill holes during the winter with a churn ari{ll and inserting the
pointe ac soonmus thoe water depins ¢3 floe in the erring. PThe coet of
drillinge thesc holee is, however, & consicer.bls l1tam sgzinat low cost
thawing although chespor and more pr«cticel than if they had to de
driven {n thie ¥{ndi of sround by the asusl metnods. Lnahime drilla
with jointec ssecl wer:t tried dut were not succeseful.

Tce points ere peperclly set ir trisagulsr relation to aish

17~



{28288 i‘nter thawing ahead Of dredges &t Lams.

(78282 [ ='vinrs v.ver U .awinc nodzees <itn cnvi!l withohment. at Home.
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other and spaced from & to 16 feet spart. Short points may also be pt
down {n between thea. 4t Kome, where the shursy drill holes are used,
these holes ocre spaced 32 feet apart. amd {ntermedinte pointa whieh
renerally cannot be driven t0 bedrock arc set nal? way detwsen them.
“here one or more norigons in the denosit are not frozem, the volnt {a
first driven rairly well to the bottom of 4 frosan one, After this {s
tnawed, the point is them driven to & eimilur vositiom in the next
frosen bed or to dedrook, as the case may be.

The thawing soope o0f & poﬁ:t. vhen set in eguilatersl triangular
rolation, s gemerally oons idered to be & hexagonal prism, the ‘ong radius
of whick i ome-half the distance between points. 7Thus with 16 foot spao-
ing t..ere would be four times s maah ground thawed per paint ur when
the spacing s 68 feet. Spacing, ther~fore, het a most important dearing
or tha sost of thawing, esreolslly whrre the driving of the points i
dirfieult,

The tizme rsgquired to eomnlete o thew ia povarned ~ainly by
the tennerature of tne water, tne sovueing, and the gharszater of the
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deposit. “hile mo definite tims can be stated, under uverage condi-

tions thawing hss bdeen aomplosed with £ foot svacing in 4 to 8 aays,

with 10 root spceing 6 to 12 cays, and 16 foot srzoing 10 to 14 deys.

-

Some of the tuawing of the desp rround at Nome. where ghe ehurnm drill

hales were spaced IZ feet apart, required from 2 t0 4 weeka. luring

8 perioa of maximom water teomperaturg, thawing has been eom;leted in

acbhout haly the tire regquired with average tewperzturas.

The wuter boiling up t0 the surfzes of the pround makes the

rroun. very sorpgy umder foot and as the thaw contimuner amd §a sompleted

the growmd subsides. the sudsidence depending upon the smownt of iee

that was p»resent and the eharacter 2f tne grauna. Tnis is & point to

consider in estimating the volume of ratcriel! td bde dug by the dredgs.

In some instances, the volume is reduaed 26 pe- ocent by the thawing,

snd i naturally greztest where mush mugk overburder is present.

This eubsiuence often causes trouble by dresking the pipe lines. The

question ¢ %0 waether the gpround that hes becr trgwec will fresze back

nas 2ften been ASxeG. The operstore statc thui the permmnemt frost
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ia gone for good after the gromd has once deen thoroughly thawed, only
the seasonsl frost rezurning. l1f the moss and =ugk overburden is nog
removed, this seaspnal frost is gererally mot deeper thanm 2 to b feet.
The shellower gravals which have Been stripped 0f overburden may, nowever,
spain freess to bdedrook during the winter. Craval thawed by water will
dig and sluiocs more resd'ly than whan :h-;d by matural or steam methods.
Thia s especielly true whare clay is present, ar the water afds in
saftoning and disintegrating this material.

The Elley Investment Co. on Otter Creek in the Iditarod distriet,
after several yeers of exporimental work, inastalled s 700 poiat muter ‘il'-
ing olamt in 1923 snd 1s very successfully thawing ahead of a 2-1/2 eubie
foot drsuge, whieh will aig asbout 1800 cubic yards or 3000 square feet
of bedrook per Aay. The oreekx deposit is of msdium sise gravel with
but few bollders. Soms clay is present with the gravel, and the slate
bearock is overlainm by stioky clay cerived from its descmposition. Most
of the gravel §s coverad with from I to £ feel of mod, mo8s, Ir OvVer-
burden, there being pragtically B"O AMIEK. “he average depth sf the

uerosit &6 dreggel is 1D featl., Eoproximately 7 ner cant of the
-1%4-
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Thawing with mater an Otter Creek, Iujtarod distrist.

(fann rhoto) .uter thawirpy anhead of droare orn .iirbanks Creek.
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deposit i{s frossn to bearock, there being thaved chamnels and patahes.
Theee are firaf ioecated Dy driving steel bara to bearock.

Water for thawiapg is obtained frorm a 4-mile diteh following
the north slope of the hill, The flow varies from 15 to 400 miners
inehcs.  From the penstock t¢ the Y. there ere 1800 feet 0f nipe line
from 16 to 12 inchas ir dismeter. This lime is them divided into two
t-ingh brunchss oommecting with the two --{neh manifolds. Laoh
manifald is SO0 feet lang, tapped avery L0 feet on both sidegs with com-
nections opromjite eash other for J-ingh Pittings to whieh the heandars
ere gonnected. This conneotion commists of a nipple, valve, nipple and
union to 40 feet of S~inch pipe, tnenm reduoed to 40 feet of Z-1/2 ineh
pipe, then to 20 feet of 2-inak nipe, making esch header 100 feet long.
Usually only every other hesader comnection im umsad. s0 their spacing
along the manifold would be overy 20 feet. ‘aoh side 0f the hesders
18 tapped every 10 feet, dut offset t0 provide & oomection every B
feet, unc £t the emd, for 3/4 imenh fittinp» snd s valve. “a¥xing oon-
aectione ror Z1 vointe Oon ezcl hesdaer. " i{th thie zrransement, the
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thawing pointe are spuced 10 feet betwsen rovs and 10 feet apart along
tae rows, cach rox beimg offset & feet, 83 tnct the holee are plaoed
in {sosgeles triangular re¢latiom.

i repulation 16-f00t, solid heai, 2/4-inch point of the steem
type with square tapared bit with 3/8 inch ooenins is drivenm in stames to
bedrogk with the watsr turned onh under full precccre. The point is then
re-oveu, and & ""swester” inserted. “ertein ¢ ess permit the sweater ¢€o
be driven to bedrock without this preliminery procedure. These swesters
are 1L feet long and mede of 1/2 {nak extre strong pipe, and used with
the 1l opening at the bottom. The lower 4 or £ {nohes are case
nuruened. Tne reac is fitteu with & J/4~inch tes to whiah is fittec
i~inch welly water noBe. ~These sweaters &rc not drivem hard 8o & /4~
inch plug &t the top sufflioes for s &rive hesc. The equirmemt contsaine
100 pointe and 700 3¢ thess sweaters.

Unaer the present gystem & men will crive about 40 pointe and

eot the swesters ip $wo li~nour snifte.and rave the trnawing unaerway

for en ares 5f 4000 square Ceetr, bpe ~iw froallotted Z1 voinis to

-1 74-



crive, which nas been found to te sbout the averaje number for efficient
driving. The aversges time regquired to somlete & thaw is fror 10 to 12
days, slthough during rericds of higher water temporatures & thaw has
been complated in 4 to b days. Iressurss taken whenm the rlant was in
full operstiion were as followst

At Y on oain pipe line, 32 pounds per aquare imoh.

on S~fnch line, uprper end, at first header Gomnection, 29 pounds.
Jn 5-ineh line, lower end, at last header connection, 24 npounds.
L% extremc epd o0f heaaers, 19 to IZJ pounas.

No pressures taren &t snd of pointa.
Te~peratures taxen at penstagk duringc 1922 seanon, vop to July
7. ranged fro=. 36 to 68° Yanr, - the dally mverares beinp 40%0 60°. On
July ¢ the hifraest wic regorded at 65 derrees, and €Y aerrees Lt the
headors. The temperature 5f the wete~ at nipht is oonsiceradly lower
then during the day. Lifferanges of from £°to 8° have besrn recorded
betwesr 9 g.m. and 2 L.m. 2 RN aversge summor day. In 1822 the tem=~

reratare Of the water svora~oc betweesn 4ZCanu 44°. 50° veing the Lighest

regoraeu. 2ne colaest water useé was in 1927. when the aoverage



of some water used from another ditch
te-nay sare/vae 36 uerreas. ‘itn maverare sutner gonditions, the dif-

ferenco in tre temperuture 5f the water enterimr the grounc and that
returning wie generally from 10 to lZ uorrees. “"hen tho temperature of
the water was only 42 to 44 aerTees 9n entering, thie d’ffercnce aropped
to uhout & aerrees, while there wc_re many timea at low : ones when only
2 gorrece c2.1d be utilizea. acoordinmp to tue Lansurer, 4r. -, ioanelly,
nOre aest unite are removed rro= the wuear 2t the start of the tnawing
thsn vfter it has beon under way for a while. There ware no notice-
able ulffercnaes in the res.lts when.uring 1/ or 3/4 ineh points. Il
the s;ring., stesm ie usad to thaw the sarface frost ahead of the dredge
to fFel unuerway.

The cdet o5f thawing with wouier nve- U long perlod st thie
reration cammot he definitely stpted. The following is, however, the
averare deily lubor cort from wh:eh & c:0se crnroximstiop can ba drawn,

‘.ueer gre dn & 1H=hour basi+ and Include donru At .1 per day.
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B L:Jlntf&on (t \,9.00 SasessansresaqVesoba -‘72.00

1 coy foreman st J12.00 seceiocnnnoann 12.00
1 night foreman &t J10e00,iecvereicvvas 10.00
1 divohman 8t ¢5400 cocvenvarscaasoces 9.00
Ealf time of blackanith and helper ... 1280

Per day Jll3.50

From Junme Z7 to July 2, 1975, or ten asys, the above crew cet

391 points and 29,100 square fee:, 15 fect aee), Oor 11,722 cudlo yards

wpre thawed ot & l:.bor and repeir soet of 4 cents per square foot or

B-1/4 cents per euble waru, Yormer pteam tuzwin - coste were 35 to 45

cents per cubic yard, Coneldering the prepurstory work, delayas, etc.,

i1t arperrs ezfe t0 say that 7 cents per aubdbie yard shoula cover the operat-

inz cost. speroiipsiel Y 10,000 e (nveetel iz the thawing eguirment,

exclueive of the citeh line which remuins fro~ former operations.

The reanver iep referred t> the revcently oudlished (.Z.Puremm

af 'iner Teghniesl :imper Xo. I09 on ""poent ‘rocrese in the Thawing of

}rozey Iravel in rlseer Ziring” by Cbas. Junin, wnerein he very aubly

tre.ts tne sutject of trowinp virtic larly =ith weter 4t npatursl tempers-

tires. dhNG rives gmserintione o tre ax-rrimenis anu rricties)l oreratiosns
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conducted by the pearsons mentioned and by the larger dredging comranies.

The cvst of thawing with water £t nctural tesperatsres s

roverned rainly by the avet of the water and the charaster 22 the rround.

The latter rOverms mkinly the oort of driving the poimts and the amount

of water required. Therrfore, for low tnawing oorte, an ample and

cnoap supply of water under pressure st he nvailakble and the wepoelt

met b6 0f such & nature £ t0 permit eary driving of the points. The

operuting ccate aepemd upor loosl canditions ana the scale »>f the opers-

tion, aund normally rence from 7 t0 15 cents per oudbi¢ yard. 1o the

Tome distrioct, it 1s estimated that wmter thawing on o large sciale scan

‘e cOpe Lor 4 cents Ior leré per subic varu, waere large water suppliea

orc avallaetl e unuer pressuro fron ditones ulreudy construoted. re far

e o8N bDe asgertained, this low comt nue zF yet not been realized.

2r.e Yukon Gold Co. with pumoec water btut with & laygpe smount of nower

tivendy avatlcble, thawed with weter st natursl temper tures for An

e ating cost of 13 to 14 cenmte ey euble vara. Jn talrdbanke “‘reek,

ue ne an errstic smull water auna~ Trom @ uwiteh, tnrwing wus aone
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for 12 centr ner cuble vard. A8 01T &o~Lri st e croand Grouged
[

nge to be thawe. at most of trne operat ons, the ¢nert 27 tonewing por

cubie yard drouged $a often around [ cents,

Tna * =i d

The rrine'ple 2 tro Fieree methol - £ thawing with wanter unier

r turel tezLe-sturer ‘nvolvee the princivler 3f mat~rel 5r soler thawinp

sunol emented by the thawing actfon I the water applied to the surfsce.

The loweet p3int o0 Yedarocek within the Bres to be thawdd ia first located

by prospecting with u eteel bar or other mecns. s sheft cbout £ feet

square is sunk well into bedrook st this ;lace. i meries of srhafta

SOr & trench may be useu. This shaft cr trench j2 tichtly timbered to

vithin & few reet cf the botto~. &nd e Llpo exiended ahove the surfnoe

2¢ the gromt to ksep out surfage wiicr, the mirnose heing to permit

no wsatepr to erter the sneft or trensch excer: fro™ the bottam. L round

the siaet anc at the Botto~ same courme provel is trrowp in to Xeer the

*ne -agterial fro- $illine n. ater uncer ~itaril flov ususlly from

tne cree-, 't tnen allowed ¢ rur oweY tho CLrec. helnr rurpg thot vater
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is xent at the extrems edres of the block, ae thawing will not de mo-
compl {ashed deyond the outer limits of ench water. The matier sesps

into the gravel as it thaws, draining to the shaft or tremsh, from

where it 1a pumped from tims to time to estadlisk s oirculstion asd //
drainage. Whe eustion pipe Is vept olose to the dottom of the »uft".
there notural conditions answer for similar drainage purposes, the shaft
and puaping would not de necessary. 48 the gravel thﬁo. Ahe water level
lovers until the thaw {s completed to and into dedrook. Thers the gravel
{s covered with mack, tnawing points are ariven down t0 the gravel and
water applied to the gravel cnly, the mmak presummbly deing thawed ¥y
naturna)l meaad. Yhere alay or other impervious strati are jnterbedded
vith the gravel, & similar use of thawing points wsuld ba reguired $0
thaw them and to deliver the water below such horisoms.

Regardizg the thawing operutionms oondunsted with this method

vy Ur. Plerce on Camdle Creev {n the Fairhaven distriat, he stases|d)

"8)“101-0.. T.2., Ca].d mtorv"m'ing of Yrosen “ravela: Mir. and Seil.
“regs, Feb, 4, 1982, Vol, 124, pr, 165-156,
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“In our operatisns last swmser, we found on August 4 (the day
we started %0 pump from the snafi) that the seuscmal thaw had rescghed to
& uepta of 3‘1/2 fodtocecoaeess Gn Am.t 6 the frost lime bad moved
downward to contour 1ine § (adous ) foot deerer). On August 18 (dhe

asy we stopred pumpingl the frost lime had moved dowmward through the
entire ares to bs thawed, passing through and thawing a layer of mmek,
till 1t had reached and thawed 1nte hedrock. The entire ares, TH0 feot
up~stream and 235 feet downstrssn fronm the shaft, with ar aversge width
or 60 feet {sverage depth 9 feet), had been sonpletely thawed im a period
of 15 days, with an eotual pumping time of 80 howre. Thip gromd was
dreiged during the sase ecmmer and mo horses of frost were sndountersd.
The groand thawed well ard evenly. The cost per cudie yard teo thavw

this groumd was 1.4 oents per yard, mot including any overhead or equip-
ment eharges. " :

A 2-1/2-inex rotary m with & rated diseharge of 250 gallons
of wa ter per minute drivem by a 4-horsepower Cushmeam gasoline engine wmas
used for the pumping.

This method wss tried in 1922 on Otter Creek om a dloek of
frosen gravel 40,000 square feet in ares and 18 feet dsep. Lfter 8Y
cays had elapsed the shawing had gone to & aepth of fram 5 0 9 feet.
The tempersture 0f the water pumped from the shaft was always 52 degress
Fahr. (Frodadly not emoagh pumping.)] The thawing heing %00 slow and
tire not being available $0 complate tne thaw, the experimemt was
sbantoned, Had surficient lwngth of time bYesn availadle, !t was
trhought by the mansarement that it would have besen suocessful. The
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character of the derosit ani tre cxmditions o- Qtter Creek nave been
rrovioualy stated. tmall blocke of shallow grevels hueve bean succsse-
fully thawed by this method ut sume of the operatioms 6n “sward Feninsula,
Yhere conditions are favoradle for thawing by this method. some low costs
shcuid be reslixec., These prireinles £ tliod where rotural or soler
griswings {n precticed, w2uld surely lmprove that ~athod of trawing.
esrbhination of the vprinciples of hoth the i'ieras amd Yiles :ethoé-

wouléd sppecr to be a8 moet feasidle way of overcoming eome of the Aif-
fic.lties encountered, and of reducing the e2ert of thawing at some of

the opariations wners the iilea method {s used.



Open-cut ining

‘Open-out min'ng rroperly smbraces all forms of placer minisg
where thy entire deponit s worked froxz the surface 4owa. 1t therefors
exclndes 4rifs nining, and while it wuld include hytranl ¢ riring aséd
dredging, thess =ill be considered under esparate hesdings. ln i¢s ‘
aimpl ont f.Ofl. open-out mining involves mostly mamual lador, and u;m
{s now restricted $o small operatiome. 4t the larger operatioms,
machinery is used for excavating and transporting the gravel to the
slulces. Frior to the exoavation of the pold bdbsaring gravels, the
overburden may be ramoved by stripping, for which ecme form of hydraal jex-
ing 1e 37ten used in eonjunotion with the operntiom.

O0f the many wethads of open=-gut mining whiok were formerly
nsed in Alaska, and snme of whjalh were well adsptead to conditions ag
that time, a comnparativaly fev remain, lerricking, horse esorsping,
track and incdline systems, and moat of the other methods of similar kimd
are methom_ o9¢ the past. The cumbersoms, immodlle exscavating mschinery
vith belt aonveyors, bnsket elevatora, etc., roved imprsotical amd ¢o00
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costly to0 opsrate under alaskan conditions. tesm shoval methods met
with but 11ttle finsnoial sucoess (n placer min'ng and were generally
fallures when handioapped with the additiomal cost of steam thaving the
frosen gravela. The steam ahovel 1s, however, a very effiociems Muu__.'
machine apd san handle hasvier material than other mechanioal omntion
but lacks the important features necessary for 8ficlent operation in
plocer mining.s Nechanical excavators for opsn-cut methods of placer
mining should possess mobilisy, & relatively large digrping redius, and

-

the ability to dump their load dirsatly to the sluices. iost inter-
mediate 0ORVEFing systems annot Xaep pede with the excavating maohine
and along with the additioual cost for svol equipment amd the eost of
toeir opemation, generally proiibit the profitadle minimg of the lower
grade gravels. VYhile all mechamisal operations have thelr limitations,
the dragline excavator and the cable-way axcavetor answer thess require-
»ents detter thas other types, and when employed under suitadle conmdi-~
t!i:ne, o0 Do 'lncuumlly opercted with lesr labor, power and maintemance

than the bottomless typa Of steam aCGraper.
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The methods {nvelving mush mamual lador, as deach mining,
ground-siuicing and booming with shoveling-in, sre gradually passing in
many of the distriota, dut are still popular and will gontimus ee with a
consldarable number Of miners of small mcans. Sugh methods are oft/u
the most praotical for miming Areas of small extent where $he water
suprly is maoall or i{ntermittent, or other acnditioms are restrictive, as
very little capital is gtnvested.

The aspth of deposit that can be =nined by opsmn-cut methods is
governed principally by the adepth of overburden that can be resoved dy
stripping, thus reduging the depth of the material whieh fs to ¥
excavated by zore costly methods., lleochanisal aszeavation in opso-cat
placer mining is ganerclly limited by L askan conditions $0 gravels nod
sxoeeding o or 10 feet in depth. One great advantage of open=-cut mining
fe that it permits the masural trawing of the shallow exposed gravels.

Loakers and longtame sre simplie washing dovxou'!hloh were
most extensively used during the sarly daysof bdeach mining, partisulerly
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at Nome. They are ati))l used by a few lone bYeach miners and oan
ocoasionally be sesn {n use arcusd the ald ocsups for washing small
qusntities of gold deering material "sniped" from bedroek erevicss amd
ald teiling dumps. They are alse used in wmshing drill amd other prosyecs-
ing samples.
2ench Xining

Sea beach mining wes in itisprime during the early days follow-
ing the discovery of gold on the desches At Rome, Lituya Bay, Yakataga,
Kodiak anéd elsawhere. The righer portions were soon exhsusted d»y
the simple hand methods and repested atsexzpis 30 nime tham On & larger
scale with mechaniosl equiwment met with fajlure, This form of min-
ing is an intermitten: operation, nsually following a storm when the
high sur? washes the overburden of beadh material, leaving & sew concenm-
tration of the hasvier dlack or ruby samds conteining the gold. Theee
conoentrates are washed in rockers, longioms, suff washers, or small
sluices. Nm the Rome hoach small prospest holes ere dug to lecats the
rudy sand goncantrate which {g usually covered with a foot or more of
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barren sand and gravel. This is removed by shoveling, and the 2 to 8
inah deptkh of ecomeentriate ia shoveled into bunekets or wheslbarrows amd
transported to tha washiug deviee.

The longtem is & mmall sluice dOX with a grissly eor screea &t
the top end for removing the soarser saterial. ror affective u‘u"ng
of the fire gold from the hetvy ooncentrate, this waxh ing device in sot
at & high gradient of 3 to 4 inches to the foot and the material paseed
over riffles and amalgam plates, the latter being protected from undue
scouring by oovering them with 1/2 inah mesh wire screen or punched

[

plates. Tith the longtam, the water for sluicing is usually bailed with
& large dipper. Fl. 20484. The surf wesher cam only be used whem the
surf is of proper height. i1t is somewhat similar %0 the longtaom, bus
construsted wider and aharter. The {meonming surf rushes up the sluice,
washing materisl from the hoprer and on retreating ocarriss it over the
riates. Fl. 224885, The sverape 4duty per man per 10 hours for longtom
end rocker work (s from & g0 8 eudic yards. Une man can attamd $0 twO

sur? worhers and in ome ineance 8§ cubioc yards per 10 hours was handled.
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{22488 Besch mining with surf washers at Nome.

(22484) Beach mining with img:to- at Xome.
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Ground-sluicing, Booming, Shovel ing-im

Qround-sinicing

The stripping of overburden by groumnd-aluiocing has veen trested

»
s
4

in a previcas shapter. OUround-aluicing as a mining methed, however, .
sanerslly contimunes deepar than the avarage strinpimg operution, so that
~0st of the gravels are removed, redusing to a minimae the amommt t0 de
subsequently exoavated anéd canveyed to the sluioces by more expsnsive
methods . In this respect, ground-sluiocing ia dest adapted to snallow
gravel deposita, usually not over 10 feet in depWh, containing coarse
gold, snd to such ﬂghor graval deposits whigh my be Overlain by an over-
burden of mmok or other light material whiah can ba sheaply removed by
rumniag water. To successfully ground-sluice gravel, more favoradle
grades ars nscessary than for the removal of mmaok or light msterial.

The most favoradle conditioms are found ocn the benches and the higher
rcaghes 0f the Orecks, In several instances on temshes arffording
exsertionally good dump room and grade, slthough usaally small water
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suprlies, gravel faces as high as 80 fect are ground-eluiced, and in
pamerous cxnee sreek deponits up %0 20 feot and more f{n depth, over half
of whieh is amaeX overdurden, sre deing suoccessfully hardled in thia way.
4s spplied $0 arssk deposite, & dam, equipped with gmates u‘
spillways for consrolling the weter, is constructed acress the creek just
above the gromd to bs worked, and & dby=pass flumes or ditch is oconstructed
for diverting the excess water arovld the workinges. Vhen the grousd-
sluicing 19 0 be followed by shovel ing-in, the firet sut along one side
of the pay ahanmel is =asde, eonfimimg 6ll the water to a single cut 12
to 16 feet in width, and dependiag on ococrditiome, frem 100 to as wmsh as
1000 feet ({n length. The overbdurden, and as mmah of the gravel as §t
is prectical t0 remove, are slujeed through this ocut, oconcentrating the
7old in the remainiang gravels. ¥hen Mulders scommlate. they are
stacked by hand alomgside the cuS. CThere the grade amd other conditionms
permit, and wmhers the bedroak is rough and sl sbdy and so afforéing a
natural riffle, the aluicing may de carried t0 bedrosk. Um;um
conditions, however, from 1 to 4 feel nf gravel may remain to da shoveled
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into the sluice doxaes or excavated by other means. Umsaally dut cna out
is groumd-slujoed and ahoveled in 8t a time, ths operziion deing coa-
dusted by from one to four men and oftes only one cut i_o eompl oted in & ,
seasom. The groumd sluleing is uscally dome in the earlier part of fu’u
scason,.when the spring f10%ds oan.be takxen advantage ofi the hll;eo of
the season deing spent in shoveling-in, After the firat out has deea
coerleted the water is defleoted against the damk by the use of shea®
boards and wing dams, and snother paralleling cut is greusd-sluiced,ete.,
one dsm answering for the entire width of the channal. At ecms operations,
partieularly those mining bench depesits, water 1s taken from s ditcd and
allowed t0o run over the banks, weshing down the msterial which is thes
oarried along with an additional supply of water. /8 other operatiome,
etpeoially iFf the pravels are excavated by methods other than shovel ing-
in, & somparatively large area is first groumd-sluieed.
Dooniax

Lt woet of these operations, sspescially in she interior

distriets, the wuter sup:sly is small,.or anring the grester part of the
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season the flow may de too low for esntimuons use. Tmder suad eon-
ditions, the water 13 impounded back of the dam, or in Sthe diteh, and
relrosed at intervals dy hand oporated or sutomatio gstes. The water
being sudastly releaned in this wmy, rushes or dooms domm the out uﬂ7-
ing the materisl along with {8, Then water is 80 used for mmd-liuh-
ing. the operation is mown as "Sosming”.

Cifferent types of sutomatio or sel f-dumping gutes are in use,
the swinging type deing most cosmod:. This heevy wooder gate svwings
outward on & horisontal pivot set one-thind of the height of the gete
from the bottom. When the water back of the dam rises %o n.].ml over
two thirds the haight of the gate., the gate is sutomatieally released dy
an ingenuous device and returnad to ite closed position whem the
rescorvolr is mearly empty. Ome objeation to this sype of gate is the
heavy jar fron ite aoction whiech causas the dam amd gate %0 leak., This
is rartly overcoms by constructing the tiamder portion of the dam orn
each aide of the gate independent of the rain dam -meﬁn. Mlling
these seatione with clay and eunshjoning the gate ssat with strips of
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oanvas. 4nogher type of gate used is the bBox gate, maich works
vertioally, being held ir positionm by a guide at esch arnmer. It ale®
has spesial releasing devioces, dut the astion of the rate deing more
gradual, there is »o unéue strain on the dem. As the box risee, thg":
water rmms out throagh the botto= and on returning to position it el ips
over s oushioned shoulder, forming s tight comneetion. Fl. REBOE. The
sizsenof the automatic ewing gates wvary from 4 to 10 fest in width. A8
some 0f the orerations one Or two gutes £ to 4 fest in width are need,
gsnerally being Biilt into the aide of the diteh, These sxall gutes
ere Of 1ight construotion, swinging from a horisontal pivet at the
bottom of the gats and ountrdled by a eaounter btalanced weight. Canwas
is najled to the pute and to the sides and bottom of the chute, 0 nalke
it waseor tight. Thie canvas aots lixe & dellows when the gate opens
and ecloees., ihan & gate 12 released it usually sounds an alarm g0

warn the men iz the pis.
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(22508} Automatic gmde, dox type. Rampart dletriet.

(22504) “hovalimg into boxes below automatioc dam. Ra-part distries,
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Sheveline-1x
Shoveling-in 18 a 2ethod adapted to rich shallow gravels not
over & or 8 feet in depth, where I8 18 not prectical to handle them dy

/

other -uu.. bzt as such gravel dsposits are now rere in Alasks, the
method 19 genorally restristed to the anallow gravels remaining ““;’
ground-siuicing or dooming. It i1s a simple —“ethod and has the Adﬁnup
that it allowe the careful Al saming o0f bedrock, The de At the head of
the pit is necessary in areex deposits to xeep out the exaoess water, and
the seepage weter is handled by open drain or by mmall endlosed timber
or dox drains. For favorable eonditions for shovelimg-in, tho dedroek
greds snould bde stesper than the required sluice grade and means should
be avalladle for the natursl disposal of the tsiling.

The slufoe doxes ars usually 12 0 14 inches in width, asd
of the telesooping xind, and where the dearsex grade is not adequate,
they sare wounted on low trestles or posts, and bdraced to dedrosk or
slder of the cut. The usual grade used (s ¢ inches to the 12 foet

box, altnough more is preferred. ~rola riffles are the customary kind.

~196=



A long string of tailing doxss t0 provide more dammroom are usuaAlly
reguired. The bottoms 0f these are lined with an extra thickmess of
dosrd or light ah«~et 1ron or steel, and set &t & lower grade than the
regulor eluige boxes, usually at é~1/2 %0 B inches. VWater is ocomduoted
through a flume directly from the dmn to the head of the boxes or through
oanvas flume ndee Oor pipe. The width of cut most pructisal for shovel-
n;x directly imto the sluiees in 6 feet on either side of them, whigh
hae established the practical umit of the “box length™, or an ares 18
fTeot wide and the length of one box or 12 feet lomg. Only the lighter
material is ghoveled-in, the larger rocrs g.;oncmu: 8 inehes oF over are
plled on cleaned bdedrook., Prom 1l t0 3 fest Of bedroek my be taksa
up and, 3¢ rard or sreviced, regquires rsush piar work.

The dnuty of labdor in shovel ing~in waries pringipally witd
the charzoter of the gravel and bedroak, the height of 1ift and the
ahnveler's efficieney. A 6 to & toot 111t is the maximum height to
which 1t i{s practical for a msn to shovel.in one lifS. There the
gravel aru bearock muat be picxed snd many boulders thrown out and bedroek

~196-



1s aifficult to clean, the duty decomes low. Under Alaskan sonditions,
one man will stovel from 2-1/2 to as wuch as 10 gudic yards in 10 hours
with l1ifte from & to 7 feet and the depth of material shovaled {3 umally
from 1 to B feet. An average day's work for a shoveler in the intsrios
districts during the boom daye was considered to be 7 30 8 oudic yards.
Loats

Ground-sluioing and booming are very closely allied st most of
the ssall operations, The pcost of sround-slulcing and booming varies
from 1B to 35 eents per oubic yard, as 2 rule. although under mom
fsvoradble eonditione has bdeen Aome for as little as 7 ocents., The
average rround-eluioing or booming operastion followed By shovel ing-im
involves AW expenditure of fram S50 €0 1800 in equiymant, exclusive
af any 4iteh which msy be unssd. The averege uam equipped with am
automatic gete costs from 250 to $B00. Jome miners im eetimating
thelr costs add rrom J1 to {2 per day to the 1lador amd mess cost for
sagh nan esployey ss & mesns Of depreclating the equipmenl.

The cast of shovel {ing=in is mast varic le, bdelng from (l1l.2B
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to ar meh &8 ¢4 per cubio yard. in easy digring gravel with other
conditions favoradle, as in ome instance on Soward Fenimsals, the cost
of anoveling-in wae {1 par cudic yard,

In the Hot Sprimps distriet, a ont 0 by 800 feut was boomed
of frosen ruok and greval to & depth of 25 feet at a aoet of 7 cents per
oubic yard. Skhoveling-in 2-1/2 feet of gruvel amd bearoek cost J£.B0
po'r cudbie yard. The combined ocost was 30 zents par sudle yard.

On Little Ninook Creek in the Rampart distriet, 10 feet of
muck and gravel was boomed from a omt 12 by 400 feet at a aost of 10
oants per eubiec yard., Two feet of gravel amd bedrook requiring mmeh
plaking emd the throwing out of hal? of it as bdoulders was handled at &
cost of {2.20 per cudic yard. Comdined gost was 38 cents per ecudie
yard. This was ths fourth gut and cost comsiaerably less than the
firet. One mile down the areek, & doomimg operstiomn taXiang out the
firet sat 1000 feet long and 12 feet wide removed 7-1/2 fest of muck and’
rravel for 22 ocents per culic yard and shoveled-in 2 fest of mmterial,
60 per cemt being boulders, &t & sort of [2.80. The eamdined cost was
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77 cente per cudic yard,

On Gresnstone Cresk {n the ruby distrist, s0d was stripped

by hand, and the mnok and gravel pground-siuiced off to a depth of & feet,

in a pit 60 by 200 freet for B8 ceats per eudic yard; 2 feet of material

was ghoveled-in for .l.658; oombined goat was 70 cents per cubic yard.

On the eame oreek, dut in & benah deprosit with better grade, & 10-foot

dppih of -mak and gravel was ground-sluiced off for 26 cents per cudis

yard, and ome foot of material shoveled-in for J2.86, Oonmbined cost was

47 oents per eudic yard. The cost of §12 per man per 8-hour shift »

here used and consicdered as covering deprediation. Comdbined costs for

ground-sluicing and shoveling-in in other localities range from 20 cents

to & .00 per ocudic yard,



Sel? Dumping Oarriers

The method of ahoveling the graval into wheal barrows, whesl-
ing to and dwmping into a ducket which is hoiated to the sarrier and cm-
veyed up an indlined cadiewny and automatically dumped imtec the slulces,
is now need only st a few mmall operstions in the interior distrieta.
Similer conditions are nesessary as those regqunired for the rerular ground-
sluiging and ahovel-in methods, dut some of the diffionlties cvoanioned
by lack of grads are overcome by removing the gravel frem the pit to s
place where the required grada for the sluices and dumproom oan b
obtained. The pits wvorked are not over 100 feet in greatest dimension,
being limited %o this sise a0 that the wheeling distance 80 the centrally
looated buoket station will not exceed the pruoticsl limits. ‘fhu
sration {s fized, the bucket setting in & timber orid, the top of whiokh
is level with the top of bedroak. The ahoveler spemds from 1/4 to 1/3
0f his time wheeling, which slang with the cost of the fuel, the
ensineer's wages, the wanr and tear or egui{pment, would infer & graster
coat than when thae gravel is shoveled into the boxes. It, however, has
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the adventapge of permitting a wider pit anmd specding up the operation,
rartioularly where the gravels are o0f s enaragter permitting easy saoval-
ing and whigh would otherwiss be retardad by poor sluloing eocnditimms.
™e sel f-duxping ducket and carrier, stesx hoist and othey
equipment s similar §o those used at emall arift \nlm. The duocksts
hold from 2 t0 6 wheelbarrow loads and from 5 to 18 H.P, steam boists
are used. At three operaticmns noted, a high akovel ing and whesl ing duly
of from 7 to § onbie yards was obtained., Ths cost, exclusive of grouad~
sluicing, ranged from §1.Y5 t0 §2,50 per oubio yard with from 2 to B root
depths of gravel and dedrock Geing handled.

On Oﬁer Croak in the lmmoko uistriot, 18 feet of frozem mubk
and 4 feet of gruvel wss Btri;ped at g cost of .6 asnts per oubic yard,
five foet of gravel and bedrosk was minsd by the method under aonsiders~
tion, for ¢1.78 per subiz yard. The bambined cos$ £or the 27 fest was
42 centa per ocudio yard, 4t an adjoining operation a similar method
wae being started, there being 35 feet of frozen nmekx amd & feet of
gravel, the o.erators estimating it would cost B0 camts a oubic yard Se
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mine 18, On Chatham Creek ipn the iajirbtanks distriet, 10 feet of over=
durden was ground-sgluiced off at a oost of 16 esnts par subdic yard asd
4 feet of gravel amd Yearock was handled for £l .25 per eudic yad:. ™

cambined asst for the 14-ro0l8 depth wme 49 cent: per eubic yard,
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2tean Sorapere

Stean scrapers were up t0 recent years unsed by a large mmder
of operations loosted rrinaipally in the interior distriots, dut have now
besn redunced to whers cmly adout twenty are rtill sstive. The profisedle
field for scraper operation 1is passing dy reseom of the depletion of the
availadle areas adaspted to this method, or in piving way to the Lless
costly methods, muirly dredging. The small drag and wheel ssrapers
shich were too light in wvaight and ccmetruction and t00 difficult ¢e
bandle under powsr, were repladced dy the hesvy sorapers of ths dottouleas
or feglaey typs, and the slip~toothed type. Ths Sagley type has proved
the more efficient scraper, while the 8lip type 1s still bdeing ueed at
some Of the snsller operntians, usually because it {s the only equipment
availadle. Botk types ars aleo used for stacxing tailiag at some of the
hydraclic mines where the water supply is insdegquate for this purpese.

Yteam scrapers ars adapted to the nining of somparatively wide
areus cf ghgllow ereeX graovels, sontairing no lzrge doulders, whers the
bedrock is not naré or irregular, snd where the low ¢reek gradients
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necessitate tha elewvntion of the gravels for siunieing. The gravels

should also e unfrosen and tne pit must be xept free of wmter. LB &

means 0f excavating gravels containing frost, the laglay type of soraper

bas a desided sdvantage over other mechanigal means,for decause of its

mobiligy it @an de readily ahifted adont $he pit, removing the material

in ahsllow cuts ss it naturally thaws. Usually the cvardurden is re-

“ovad & sesson in aavanoe of the saraping work, so as to permit the

gravela to thaw, dut even 60, if proper drainage §9 not provided some

frozen ground wey still be enacuntered. Iuring an average season the

thawing will gemerally keop pros with the soraping, the rata of thaw=

ing under such 6238{tions varying from 4 to 12 inshes per day. 1f

maeh frost must be contended with and espeaially daring an adverse

oold ssason whem the rate of thawing is slow, the sarsper orératiom is

¢reatly handisapped.

The praciice at steam scraper operstions is to remcve as zmeh

of the ovarburden a8 conditions will permit, so that the volume of

material to de soraped and transported t0 the sluices s redunced t0 an
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sconomisel zinismm, 2fter the overburder has besn removed by the methods
desorided in the chapter on "Stripping”. any remaining bdarres or too lew
grade gravel is removed with the screper and dumped on umprofitable or
worked-out ground, and a part of it may be used in building up the inel ime
or for & cdump tO support the upper sluioce or dump bex. Under average
eonditions there will then remmin from ¢ to £ fest of pay gravel anmd
from £ to ¢ fest of dedrock L0 be scraped and put through the sluises.,
Hard, trregular, Or ocreviced bedrock cannot be properly eleanod with the
soraper, but will require some hamd work , ané at some local ities where
the gold is dietributed to irregulay dapths in the dedroek, further dif-
ficulties are ensountered whioh imoresse the cost of operation.

The power plant is installed mlongside the mrposed pit and
at a4 point from where two orf more pits csn be worked. The preparctory
work and set-up for the pit is generally dons in the fall after the
close 2f the seass mining or gompleted in the early springs The
soruping °f the pay gravel is usually not started until the epring
freases are¢ over or eurly in Juns and contimmer until the first hecvy
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frosts adbout the latter part of Septemder,

%hen the large powar consuaption, the large labor costs, the
costly set-up, the exasssive cadle wear, and the remir costs, {nvalved
in the handl ing of such a qnputivuy atll amownt of mterial, is
aconsldered, it cam readily be undersiodd why steam ssraper methods are
becazing impractical for the minisg of the present average low grade
Alasxan gravels.

Tha operstion and limitations of the two types of scrapers
dirfer and will, therefors, be treated separstely.

Sagley op Pottonlens Tyve Soravers

The Begley type sorsaper is oconetructed with a gurved dask,

60 thatl no bottom is necessary and oan be used with either aide down,
Fitted 10 the edges of the baok are knives whish out and peal up the
dirt, and for nonpul‘_m he:vier gravel or the bedrock, the outting
edpe is squppped with heavy testh. Attached $0 the bagk of the acraper
{s ¢ heavy hanlbask lift, giving added weight to the outting edge. It

stends vertical when lodding, anéd when returning empty lies flat, raising
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the testh and cuttiag edge to permit the sarsper to de wors readily
handled. The soraper is o0 sonstructed tnat as it is mlled ahead, §¢
rills tteelf, lifting the bdack al ightly 30 the whole 10ad alides on top
of the ground. Unleading 1s seocouplished by siamply haul ing back the
soraper, leaving the load where 1% stopped,

In the following tadls are given the more important details
of the Bagley scraper in the sises used in Alaska. Larger serapers
have beed used bul Rave not proved satisfactory. DBy renewing the plates,
teeth and other parts, the scrapsr has a long life, many deing in use for
B sessome sad more. Decanse of itps eonstrnotien amd wethod ef operatioa,
the soraper usually delivers a full 10ad of 100890 material aad can ek
considerable mutaerial aheaa of it, making it most efficient for “yarding”
or delivering the material to eome place in the pit umtil sush time that
{ts ramoval oan be ooajl eted.

Bome 0f the operations are obliged to use whatever eguipmsat
16 availadble and may, therefuors, have a poorly belameed plamt, dmt ae
tho speed of the Opsration is governed principally by thas scraper engine,
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it should de ample for all M. Compound pesred T Arum, doudle
cylinder seraper engines. are ussd. The sine 0f the pits vary aceording
to the equiyment and local conditiams, the aversge pit at the large
operations varying from 27B by 200 to 300 dy 400 feet. while at the
smaller ones the pite may de half this sise. 4 typieal arrazgement

for & 3arley scraper operation is shown im Fig.l. Short masts and dead-
men, securely anchored, are (nstalled arownd the edge of the pit, s cing
the: from 50 to 78 feet apars. These are f0r the sheaves and guide
bloaks. Two short maste or deadmen are placed in fromt of the maia
hoist, ons on sach side, whieh serve as anchaors for the main lead shsaves.
k B0 to 60 foot gin pole to carry the sheave for the sar cadle (s ia-
stalled back of the sluices in lins with the tragk inclime. 41l sheaves
are of manganess stesl, the usual diameters of the main lead or head
rhaave being 80 to 36 {nches and 14 to 18 inches for the baulbesak
sheaves and guide dlocks. Catle wear is aexcessive, dus prinsipally te
ths abrasion Yy tho sharp sand. The greatest wear is @1‘17 100
fent or mors ahead of the scraper and about the sgme distance shesd aof
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the enpine where {t goss over severi]l eheaves. Sreskiage of the in-
dividual wires due to0 sharp bends over the sheevee s slipht and (s
eeldom roiponsible for urdus damige %0 the ocadlee. Under pterdy use &
set of cadlesoften lests only 4 to 6 weexs. . high grude, O-strand,
19-wire stoel oable with hemp center is usel. By mesns of two hauldaek
or tall lines whieh sre gulded from the ahifted papitions of the ehenves,
the enraper ean be drapgged to any desired place in the pit. On deing
rall ed ;ﬁead, the soraper taxes & long shallow out (n #£illing (teel¢?

and is then drapgged tO0 the vaderyround lounding atztion where the testh
engage L timver, the load dropping through an opening into the oAr

bel ow. T™is osr which ip self-aumping is used in different sizes, hold-
ing from 2-1/2 to 4 oublc yards of loose material. With sach load from
the earupey the ocr 18 hauled up an inol ine trrsk by asble from an
auxiliury 6 by 6 or 6=1/2 by 10 hoist snd dumps into the dump box. The
uss of the anr incline apd muxilizry holet, while reguiring additionmal
equ i pment and the services of an extra enpinesr, hae proved o saving in
fuel and speods up the sareping.
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1t is used tO mavantygs whors the material hao to be slevoted adout

40 feet or more above dedrock, or where other eondi{tions may warrant 1¢,
A timber or pole inaline up which the soropsr drage its lokd all the way
to the dump-box is generally used in the smaller pits or shere the eleve-
tioh (e comparatively low. /4 loaded eoraver, oar om the traeck incline,
sluices Bnd gensrsl arrangerent are snown in Fis. Nos. 24613, 24514, and
248515, ~Pl. 28301 snows the entire operationm.

Vhere the msterial is dumped {mto the curs, with averusge dig-
ging conditions and everything rumming smoothly, 30 to 45 trips of the
sgrapey are mode per hour, whlle at some of the smaller opsratiomns where
the seraper delivers to the eluice thie speed is materislly reduced.

The speed of operation is, howaver, govermed by the length of haul, frost
axd other comditions, eo thut the sverage rumber of tripe mede is con-

s leeradly i1ess, for the svernpe yardage scraped into the hoxes ranges
from 15 to 40 cu'niya g:r nouy,

For Bucoapaful ecraper work the nit rmust be kept well drained,
and while this is usuglly acoompliehed by orven bedrook drajin, in
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(24813} ©IPagley scraper delivering load to underground statiom.

(24514) Cer taking loed from undergrouni station to the sluleces.
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{(28201)

(2¢81 ) 3gpgley soraper
operation, Cay deliver=
ing to sluicen.

Japley eoreper operation on Goldetream Zrosk,Fairbanye Tistriet,
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localitios 1{ke the Fairbeske district, whoro the hedroek grade (s low
end draine ire ezsponsive to ﬁmin:ain. {t nas been found wmore nrectioul to
use 3 pulsometer or other type of pump for nardling the seepsge water,
which is genorally mmall in quantity, exocepting during paricds of hesvy
rafn, and shiohk can usnally be handled dy intermittsnt periods of pumping.
4t o punber of the operations water for sluicing must de pumped. This
ineures & more relisble water supply and the operatore at these plasos
oontend 1t 18 1ittle, if any, wore sxpensive than (f it wera ypossidle
to onpstruct snd maintein & divch line under the existing comditions.

The lnrpgest Bagley operations are sondusted alongside of the
railroad on Goldstream end Gilmore oreexs in the Fairbanke distriet,
In 1924, flve of these plente waro in operation., The total depths of
tho aerosits worked ranged from 106 to 85 feet, whiech, &fter being
atrinped of ek anG waste grrvel left from G to B feet of gravel and
2 to 4 febt of bedrock to soraps. Tho pite were from 80,000 to 120,000
vquare feet in ares. 3ugley marapers from 1-%/4 to £-1/2 ocubic yard
ticoe were used. An avarage of 6 to & men ware smployad per shift.
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The boller horesepowsr at four of theme plants ranged from 80 to 150; %he
#0034 oonsumed per l10-nour shift was from > %50 6 ocords, costing from {10 to
Jl2 per oord. The oot of the wood coneumed and the attendance of ome
firemag at & oost of $8,80 per ehift, including bosrd, averaged 4.8 ceuts
per horsepower nour., On the bapis of BOO ocubic yerdis 0f material baing
scrapsd and plujced in two shifts or 20 hours, thip power ocost mmounts to
22-1/2 conts per cubio yard. At one operstion wigh 180 boilsr horse-
power, B~1/2 toms of coal, coeting §$6.25 por tom, were burzed per shift,
vhich, with the oost of attendanve, amounte to 2.4 ceants per horaspower
noar. One opsrution burmed 1-1/2 corde of wood psr shift for pumping
water for sluicing.

The ocoet of acraning and sluicing the gravel and bedrock ranged
o 45 to 90 cente per oudic y‘m-d. At one opesration whare vater was
puzped for slulocing, thie power coet und sluice attemdancs was 18 ocents
por cubic yard, The combined coste of stripping, moeruping aund siuio-
ing ranged from 25 to BO eente psr square foot for ground 1B to 36 faet
doop or 40 o 60 cente per cubic yard. The oapitel invested in squip-
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mant £t these oparations ranpes from (15,000 to over 25,000, The
smaller operations in other distrigts have from 54000 to {12,000 tnvested
in eguinment.

Practioce und oomditions, while verying at She dlffureut_oport-
tions are well illustrated in the following desoript fon of & typieal
lerpe Fairbanks nine, The averspe depth of ground mined wus osbout 18
feet. The 8 feet of overburden wae hydraulicked off, } fest Of upper
grovel soraped to waste and about 5 feet of gravel asd 3 feet of schist
bedrock was straped and slujoced. The pit was 300 by 400 reet in eise
snd droined by two 2-ineh pumpa. 4 4~foot ar 1-3/4 eu. y&. Rapley
enlarged tn hold 2 cubic yards, operited by a 10 by 12 holet,was used
»ith 1-insh osudble for the hauwluge cutle and 3/4-imeh for the haulbsok
lines. Three sete of cable wors reguired for the seascu. The material
vas seraped and dumped into the ear in the underground stetion and
hauled up the track inolime by & 6-1/2 by 10 angine and dumped into the
dumpbox. Threo baj.ere, or 8 total of 115 H.i.,produced the powar.

Tith favoroble conditinne the ecrapor made 35 to 40 trips per nou(.
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al though this was gre=tly reduced in the aversge.due to frost o;bnditiont.
80 that the uverage yarduge soraped $0 0ar was &pprroximstely 460 ocubio
yarde por Z0-hour day.

The dump bdox &t the head of the sluioces ie 100 fest 1t;ng and 4
feot wida. At the lower ond this box narrows to 22 {nehes, whare it i@
conneectsd to the 22-inelt eluice boxes, of which 6 t0 10 lengths are unad,
The dumpbox snd pluige are mét on B grode of 16 inches t'o 12 feet and
paved with blook riffies. 4y undercurrant is used to cetah fine gold,
It is the pamo #ize 88 tho eluise box and ewet on & 20-inch grnde. ¢
coneists of &« perforated steel plate with 1/2-inch noles ylaced 3 inches
Above o burlap surfoce., 48 the burlap becomsg covered with mmd slime, it
is taken up and cleoned every day. Lbout 120 miners inshes of water
from the ditch are used for sluicing. 4 Aump box man ie kept busy forke
ing out the larger rocie umd keeping the sluloes from alogping.

Twolve to 14 menm oGonetitute the average orew for 2 ehifts, the
labor und mese cost’  baing: 60 per shift, The bollers burn 4 cords
of wood per ehift, costing <12 par cord. This 186=fo0t depth of prownd
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was worked for 30 cents per square foot or b9 cants per cudbiec yard,
Letalled coets &rs not avallable, dut it 1¢ estimated that the cost of
saraping and sluieing the 6~foot depth of gravel and bedrock wae abous
25 ocente per squgre foot or 85 aents per cubdbic yard, The operstor
stated thet this l1é6-foot depth could be mined for £5 cente per square
foot or 42 cente per oudic yard if avernge oconditions had existed. The
cont of rigging and setting up for one of theee large pite {s sbouk
$1000.,  4ibvout G25,000 ia invested in the plant and equipment.

On ¥{llow Cresk, in the lditearod distriet, Bagley operations
ware oondusted for u period of b yesrs by etripping about 9 reet of
overburden by ground slujcing avd 7 fest of gravel apd moft slate bed-
rock wap soraped inte & car by e 1-1/4 cuble yard BCTRPAr, 41 Gh KVAYBRe
coet of 30 cente per square foot or 51 cents per ocubis yard: The cosg
of sersping the 7 reet of gravel and bedrock wue 65 cente per ocubic yerd,
Tith 8 or O mon employei, working one esift only, an area of 40,000 to
62,000 sgquare feot was mined in & sesson, & 60 F.&, boiler produced the
power. Yo wster woe pumped. 0ol cost 414 per ecord and 3~1/2 corde
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woro burnsd per shift. A plant of similer oise on Flat Cresk in groumnd
everaging 10 foet in depth with norf elate beadrock end sisy &igging
oconditions, mined 200,000 sguare fest in &« season, ﬁt an operating cost
of 25 cents per square foot or 68 sente per cubic yard, The same operator
in 1922 mined o E20=fo0ot depth of ground from whioh 12 feet 0f overburden
was strippsd and the balunoe moraped to & car, at & 008t of 5O ocentw
per square Yoot or 68 aents per cudblco yard,
214y Berapers

The operation of the slip scraper restriota it to the nining
of shallower and richer deposits. The soraper is equipped with & full
bottom, the ocutting edge being fitted with noevy tosth of wiich there
are geserzlly five,

/. typiosl arranpement for o sl ip eoraper operation {e anown
in Pig. 2 The pit is xept fresc of woter, nsuslly by an open bed-
roek drsin. 4 2 or 3 drum, ¥ by 10 or 8-1/4 by 10, doudle oylinder
holet with & 3/4 to 7/B inoh lead csble, end ome 5/8 or 2/4 inmeh tail
or haulbuc’ onble, oporutem the Berzpar, for which a 40 to 60 .V,
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boller ie used. Kk contimmous ocsble system opersted on 8 sinpgle drum
hae been used for dragging the sersper baok &nd forth, but has little to
recomnend it. Two sizes of scrupers holding 3/4 and 1 oubis yard of
loose materisl sre inm mes, Thile the moraper rmat de fully losded at
the baak to kaep ie'from unending, the load del ivered ¢o the mluices is
often but 1/2 to 3/4 of 1te capacity.

To aspist the meraper in digging i1ts load, the rear end must
be raised e0 that the teoth cax sink irto the groumd. Twxo men are re-~
guired for thie, one on each of the poles or long handles whish £it into
pockate at the upper rear corners. 7Then the scraper is losded these
poles are withdraen. 11, 22481, The losdsd serapey is then dragged
to the for end of the pit and up o timber inoline &t the to) of whieh
the teeth engafe & timder, upending the soraper anmd dumping its contents
tnto the dump box whers one man is usually required to see that the
ceraper smpties properly and look after the sluieing. The eorspeyr
poing up the insline and the ueual sluéecing arrangemsnt are ehown in
“Iate Yo. 22482, The scrapor is then drsgred beek over the sams path
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{28481} Slip scraper operatiow. Scraper has Just bheen loaded,

{22482) ©£14p eersper traveling up incline to sliulces.
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wnd the cperation reypeated until o out about egual to (ts own width,
4-1/2 feot, and sbout 1 foot deep and the length of the pit has bsen
somploted., Sheave B fe then mhifted by hand along the suohor oable
shown t0 the posltion for the atjoiming cut. 7This cam be {mproved by
the use of & long bridal sadle extending along tha entire lower end of
the pit and the shiftting of the sheanve apcompl fshed by cablea opsrzted
from the nigger hetd or extra drum on the ¥Wolst. There are various waye
of anchoring and shifting this hheavs, dbut as only one haulbaock cadle

is used, the sarsper cannct be as readily shifted about the pit as the
Rugloy can. This governs the ehspe of the pit, »o that they &re wsually
sbout twioe as long us the width, The largeat pits scraped are aboul
300 reet long. itk a hanl of 150 to 300 rest, the 5/¢ cubic yard
norapsr will maxe fron 10 to &0 trips per nour, delivering to the dmmp
box an averege of BO to 125 cubic yarde par tem hour shift. In difficult
digging ground, or in the soraping of bedrock, & hravy plow ettaohed to
the eor;par {8 used t0 loosen the matericl s0 the saraper onn plok it

up. &t the lergor oparations, where 40,000 to 65,000 squara feet of &

rit are mined in & Boupon, the orew for ccech shift asnalste of An
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angineer, firemen, dump dox man, twe men In the pit and one or two
roustaboute,while at some of the musller operations the orew mny bs dut
3 or 4 men,

In the Iunokeo. district, a pit 606,000 square reet in area
was mined, & 4-foot depth of overburden and upper gravel doing first
removed with water for 14 cents per cubis yard, Foxr feet of pravel
end bedrsck was then soraped into the boxes by a 2/4 eudle yard scrapey,
in 96 days, with & orew of 13 men, forf 22 centt per square foot or $1.88
per ocubin yord, The ccet of mining the sntire depth of 8 feot was 8Y
cente per oudbic yard. 4 40 B.P, boiler woe used buraing 1 cord of
wood per shift. Yo water was pumped. The cavrital invested in the
plant exolusive of the ditoh is about $6600. In the esamm distriet,
in proned 16 feet dooﬁ. 10 feet 0f Mok was stripped for 7 cents per
cublc yard and with a 3/4 cubic yerd scraper, 6 fest of gravel und bede
YOCK ®as ncmp;d in 74 10~-hour shifts with a crow of 6 men &t & cost of
20- oento per sguare foot or 1 .35 per cublc yard. The oot of ¢he
entiro oper-ation wnsg I2 ocents per square foot or B4 cents per cubls
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yard. Tha pit was 150 by 230 feet in eize. 4 8-1/4 by 10, S-drum
hoist with a 50 ll.l. boiler wus used, about 500 aquare fevt of dedrock
being soraped por cord of wood, Ho water wae pumped. The cost 0f the
equipment {8 ebdbout {7000,

In the Hot Springs dletriot, in ground 1l feet deep, 4 feeot of
maakx and top gravel wug groundi-aluieed off for 15 cente per oubio yard.
“4th & l-anbic-yard sarapey, 7 faet of gruvel and hedrook, or 10.\500
cubic yerds, was scraped in &nd siujoed in 110 days, at e coet of 38
conts 5 square foot Or $l.32 per cublie yard. Tith a orsw 0f soven,
only one 10-hour shift wmas worked per day. The coet of mining the
entire 11 feet was 89 nemts par cuble yard, The pit was 290 feot lomg
end 140 foect wlide, Lbout 100 miners inches of water, supplementing
the srell supply from the ditéh, wae pawped. Two 40 K.P, dollers were

uped, whioh burnsd 4 cords of woold per shift. Adowut {17,000 is invested

in muchinery and eguiyment.
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Cavleway hxoavators

Cablewny excavators f0r placer mining have been dut litsle
used in Alnekxi, One operntion woe recently osnducted ecn Goldstream
Cresk in the Yairbankxe distriat. At thisz opsration, as &t the eeversl
other vlaees where the exoavator wae used, oconditions adverso to cheayp
operation ware sncountered. Yrozen ground and difficult sleabby bedroak
were tho =ain hanfiieapp, and ae seepagsd water and weter for the siuices
had to be pumpsd at thie opsration, it {s obvions that low coste could
not be reslixed.

The operstion oombines some of ¢tho edvantages of the steaw
sgrapar with the added adventage of conveying, elevating and auto-
rastioally dumping the materiul into the sluices witnout the uase of
sdditionsl maohinery. It lacka the mobility of the Hapgley and oannot
hendle & pit of ue large Bn area or of as fevorable proportiom. It,
rowaver, haos tho odvantages of raquiring less power, libor, and equip-
ment with lower malntenance cost, than & Btenm scraper operated umnder
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(22806 Cadleway excavator oporatiom

(22608} <abloway oxosvator dumping into sluices.
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Several types of cadlswsy exoavatore are on the morket, the
difforensce boinmg :nainly in the type of the buaket and f(ts sontrol. The
3/4 oudbio yard bucket s uneed in Alaskas, slthough it is made in various
clxes, The dbucket ip somewhat similer to the toothéillp sorapeyr gad is
attached to the ourrier by & swinging datl, It 48 showm i{n Pl. Ho.R2B06,
with the traveller blook at the stop button Aanc the chains being pulled
through a4 block on the haulage suble, dumping the bucket. 4nother type
1# & obonbiuation afrair, the upper Bide of the bucket being & hottoxmless
scruper. This bunket is attached to the carrisr by flexible thains
which ovarcone some of the diffiauliles encountered with & bvail com-
nestion,

L typiaal oporation is shown {n Fig. 3. The tenaion cstle
operstes the tension or fall bloaks st the gin pole, tightening or
slackening the trzok asdle. The trask acable ut the lowor end ism
shifted, by hand, slonp & serice of short bridsl oubles. Storting
with the empty hueket nesr the top of the incline track cadble whish te
now tlgnt. the navlage osble is roekeaBeu,allowin- the garrier sand ducket
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to travel down the track esdle by gravity. This saves power. Then the
excavatoyr ia over the point of oxonvation, the tension eudble is roleused,
lowering the trask osble, earrior and busket into the pit. The bucket
ie than yulied forward dy the haulages cadle and losded, sfter whioh the
teneion blocke are drawn up tightening the trask cable and 1{fting cerrier
and loaded buoket with it., 4s the buoket cleurs the ground, it s ypulled
forward and up at the eama timo the track ostle is tightening, and con-
veyed and discherged {nto the dump box. The louded buoket on ite way
to tna shuises and othor deisils are slown in 1. Do, 22806, Thile the
speed of opsration deponda on the diéging conditions and length of gpam,
from 30 to 40 trips por hour opm be mkde under average favorabls adn-
ditions.

Ls the lina of cut i3 povorned by the position of the lower
and of the tragk codle, ths cnte rsdiate t0 o conmon genter, whiech {p
the gin pole end. Thie vapulte in & wedge shaved pit whish s
ponernlly 2 to S times ae long as the svernpgo width., The pite worked
arc seldom over 280 to 278 rest lomg, requiring a csdle span of S28
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to 400 fest. Longer spans have boeen found impractiecel .

The stripping of overburden, drainage of the pit and the
sluicing of the gravel ip dome 8% in steum scrsper mining.

At an operation on Ouldatream Jpeel, 7 feat 0f Overdurdem was
styipped and 10 feet of material exeavated. Frost in the growmd amd
diffyoult bedroeck o7 hard sladby sashist alternaeing' with strotn of eoft
schist retarded the work and reguired men in the pit to attend the
axcavator, wnioh is otherwiee unnecessary. The pit wgs 240 feet long,
180 foet wide at the lowor epd and 75 feet wide ot the upper., The
otble span wae 325 fest. Seepage water spd water for sluioing hud to
be pumped. Tho excavatpr wan operated dy e § by 10 E~drtm hodst. One
inch track ouible war used. ‘Mlille excavcting this diffipult bedrook
30 trips of the axcevator weroe made por hour &nd ae wueh os 40 trips
while in tho thawed gravel. The onerating conditians ware too irreg~
ular, howevey, to obtain definite dnta. Elnven men were sngagud fof
the twe 10~hour shifts.

On Twin Crenk, O feot of gravel amd sbout 2 feet of bedrook
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was exoavated. The lower part of the gravel contained 1arge angular
Blide raterial, and bodrock wae mainly a blooky hurd gneiss. The pit
wep d25 feet long, 120 reot wide &t ope end and 70 fast wide at the cther,
A nadle span wae AB0 foet (n length, vhioh wae foumd to de too lomg. 4
3/4 ocubfe yard exomvator was operated by & 7 x 10 holst with 30 H.P,
bo:ler burning only 1/2 cord of wood per shift., The lower end of the
track cadle wae shirted by aable from the hoist. Xo water wes pumped,
Hine men wore employed. [xeavstion required about 70 days or sveraged
sbout 200 oubic yards per day, the excavator delivering the material
fapgor than the ons cump box man could handle {t, although the digging
conditiona in general wers momt unfuvor=ble,

In the Yuken Territory, on Gold Rottom Croek, & 3/4 acudie yard
combination bucket wos aucocesefully used. The praind was ia teet desp,
waet but partly froxen, with lsrge quurts boulders lying close to bedrook,
whieh wae hard, tight and slabby, Four feet OFf averdurden was soraped
off, using the soraper si;ie of the bucket os L bottomlesr ecraper, piling
the rstariel on the sldes 0f tho cut. Ylevan feet of gravel was them
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oxcavated and dumped $o waste. Three feet of rravel and 1 toc 2 feet of
bedrook wes then axcavated and put through the sluloces. The plt was
100 feet wide and 200 feet long, Vorking oms shift per day the ezcavs$~
ing vook B6 days. From 30 Co 60 trips, average 40, were made per houp
or adbout 200 eubic yards, place messurement, was handled per shift, The
orew oonsisted of an engineer, fiveman und ome man for genoral work.
sbout 3/4 oorde of wood per shift wap burned for operu’nng_ the excavator.
Ho reliable ocosts dould de obtained on thema operations, dut
with favorabhle oanditioms, the oobleway sxoavator shonld do chesper work
than pteam sorapers. The excavator with carrier coste sbout 1£00,
/ new complate outfit would oost fvom 7000 to 10,000, whieh ocould be

out sabout one-half by using mome second hand squipmeng,
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Lragl ine Excavatora

Thenmiragline oxaavator is & self-constained dipging machine
mounted upon skids and rollers or equipped with caterpillar tysation,
The bucket i operated hy cadle from the main angine over a seriss of
shaavee and hangs from tho snd of & long bosm. ‘The angle at whigh thias
boom sets is fived, ulthough readily adjustuble, according to the re-
quired demping height. Dy meanma of & turntable and swinging sngine
the meonine oan be rotated horisontally tkrosgh » complete oircle. The
toothed dragline buoket ia lowared into the sut, pulled forward by a
ha-lgge 0able and f£illed, hoisted to the snd of the boom, the machine
rotated to the dumping point mad the dbuoket dumped. The standard sizes
of dragline excavators ere hullt with booms from 40 teo 136 faeet long,
and tuekets holding frowm 1 to 4 ouble yards. Thile the dregline oxcavator
is not sble %o dig o heavy material, it neos many dlstinat advantages
ovar the stesm shovel. finving A wider diggl g rudiue fewer moves are
necessary. etting on the surfece of the pround, it osy deliver the
waterial at B consideradle eslevation and dump directly into the sluice,
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dispensing with any intermedimte device for conveyanoe or elevation.

T™his is &8 feature o0f important oonsideration in open cut mining. The
dragline i{s well adapted under sertain eonditfone for plecsr mining {2
Alaska, whore the gravel is unfrosxen épnd frse of an exceas of large
bouldars, &nd bedrogk is comparatively eoft and repulayr. Thile 1t lacks
the precLer mobility of the Bapley soraper, it has zuany advantages over
all typos of sorapers and other exoavators, having speed of operation,
requiring oozparatively little power axnd lobor, amd 1¢ low in mainten-
ance o0ets, It ean be quito reudily rmoved about the country, more 80
when equipped with caterpillars, snd requiring but very little time to
et up for oporntion.lit his o useful place in the mining of the iealated
$:2611 arene of plaocer ground still remsintng in many of the districte,
The druagline buoket is tight and aan be operated under water, dut under
averace conditioms (¢t would not ba practical to properly ol esn bedroekx
unlesa the pit ie drainsd, Under favored conditions, however, ite port-
ability, and {te lower cost, especially if a pood usod machine oan be
murenused, &dapts 1t for mining smsll or feclated areas of oreek plaocsrs
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whieh would not Justify the cost o€ inastalling & dredge.

Two dragline excuvators and one combinetion dragl ine-stesm-
shovel nr; operated in slasks. Other dropl ins excavator installations
are under constderstion.

4 "Clase 14" Bucyrus dragline excavator has been operatsd for
the past six voars on & 1ow bench on Tillow Creek iu the Iditarod distrist.
It 1a equipped with & €0-foot bouw and 1-1/2 cubio yard Page tuakxet. 7The
hucket weighs about IT00 pounds. Fowdsr e produced by & 60 RH.F, doiler.
It has & l4-foot turn toblo and the entire mechine {s mounted on akids
and rollers. The deposit consints o0f rRbout l2-teat of moss coverad rmak
and 6 feet of light gi-evol. Zedrock is & soft alate, the upper portionm.
being desomposeu to & blue stioky olay. The ground is practically all
frosen hefora the musk and upper gravele ars noved by ground slulcing
and hydrsul {oking, the remaining gravel thawing saturally. From 4 %6
£ feot of gravel and about 1 foot of bedrook is handled dy the excavator.
The pit has naturel drainege.

The average pit is 110 ¢to 120 feet wide and 180 reet long,
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requiring five pos{tions of the machine, the cemtor of the muchine being
alvaye kept G5 feat, or the dumping reask, from the center of the sluies
hopper, From ecch position an arc out varyimg sfrom 30 to B0 feat in
vidth 1s made and the bucket can be thrown nbout 18 feet beyond the dig-
cing reach, which is &2 feot, to tuke out the cormers or ocutlying sreaa
of the pit, Tho system of maving the verioue cuts is ocomplicated for
from enoh poeition there 1o an overlapping aren which can be reached.
Leter the arss nost practical from the position haue heen Augs hoavy
planks cre placed on the ground ahead of the machine, the buocket ie
thrown out for an anchorage, and tho machine i puilod ghead over rollers
to the next popition, ths move requiring but a fow minutes, Il. 24478
shows the bucket being lowered into the out, Il. 244Y7 shows tho bucket
betng losded, and ir Pl., 24479 the busket hes been dumped into the wluiee
hoppoex.

The sluice hopper is 14 fest long, 8 feet wlde ut the bottom, &md
6 feot deep, to whioh la sttuched & 18-foot length of sluice dlverging to
2 feet in width ot the lower end, Theses met on & nesvy timder frome, all
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(24473) Drogline exoavntor operation in the Iditsrod distriest.

(24477} lirupline oxosvator busket losding.
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mounted on whoels so they ocan be moved wlong & wooden track to the next
plt. This tragk is § fent beyond the sise of the pit and parallels {t,
the sluise hopper bveing placed oppusite the centcr of the pit, The grade
of the hopper and following slulee (s 20 inches., The balence 6f the
slutoe doxes, usually svout 10 lcngfha. are & fest wide mnd seb o; timbay
treretles on = grode of 15 inches. Tho riffles are Bunparian, manganese
cast steel,

An average of abmt 160 niners inches of wate? 18 supplied to
the sluicass under low head from two ditches. The dumy box mam, using a
Flant with u 2 to & inoh nozxle “bvoile” out the materisl as «aech ae
vossible before it passes out of the hopper. During periods of low
water aupply the opsration may be reduced to half time, when the water
ig impounded and used intermittently for periods of 1-1/2 t0 2 hours at
% time. Tho ¢laysy materisl lying on bedroek isg difficult to sluica,
rueh of It paering through to the dumpy in large chunks. This difficult
sluecing sleo retarde the epeed of the exscavator.

The excavator normally digs shout 60 cudble yards or 40 duckete
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(24479)

{“pecinl)

Dragline exoavator bucxet dumping into eluige hopper

Looally constyuoted aragl ine exenvator, Seme Croak,

ralpbanks ietriot.
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per 1our which magt bs cut down when pluioing with & reduced watay
supply. The cleun~uy can be msée, ths michine end boxee +oved ahesd’
and set up agein in two ehifés. Fror 15,000 to 20,000 nquare feet of
pit are dug from one set-up i from § to 7 shifte. The excavator is
o.eruated only one shift, tho sverages crew oonsleting of & engineor, a
fireman, o dumpbox man and twd roustabouts: the sost-of lahor snd board
for this crew ig (B7 per day. The boiler burms 1-1/4 cords of wood per
10=hour shift, covting $28, The cost of repalirs amd replztenent is very
littlee 2 rowulty of 20 per cent of tha gross gold produotion is pald
for the uee oY the esquipmint ond the leasc of the claims.

Frow 100,000 to 150,000 square feet of beurock are mingd in a
passon, the excovator oporstione deing llmited to the avea which ean he
groundsl uiced, In 1922; & somson of pood water supply. 130,000 sguars
reet or 67,400 cubic yerds of overburden wee stripped at 8 cost of 4,7
cente por 8g. ft. or 9 centa per cublic yurd. In 62 daye, working om
10-kour ahift oer day with 7 memn, tho eveavator dug £4,100 oubie yoras of
gravel and bearoek aversping 5 fest ;n wepth, ?he cost of excavating
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and sluicing thie material wae 28 cents per oudbic yard. The aombined
aost for & total wapth of 19 fest, exclusiwe of royalty, was 1l cents per
eqQuare £.0t or 16 cente per cudic yurd. (oste during previcus years are
stated to huve fluctuated very little.

Therg aro mumarous wsys in se-tinmg up end opersting the excm‘acor.
ang wlidle the sbove syetem hak given pood resul ta, the operation could
be ppoedsd up and simplifiod by mounting the entire sluige on & track so
that with eseh movo forward of excavator the aluises sould be pelled
along an equal distanoe. Jaterpillar trmaction inereases the modility
end gives other advantagaes wnidh may, howover, not bve Justified, bessuse
0f the highar oot _PoOr sueh squipment.

The drapline used at this operation e of & 8izo wall mdapted
to ilaek&n sonditione, It woe purchased in the 3tates ar & used machine,
Thia Bise i regulurly equipped with & (0-foot boam snd &4 2-oubioc-yard
buckat, and can be obtkined to oO:erate by any kind of yrowesr. Tho steam
avarated muohine with skids and rollare costs J28,2B80 at the fuctory,
wvelghing when noues for export 52 tous. ""ith caterpillar traaction the
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cost 1e pdout 134,000 nnd the wolpht s 88 tons. To adapt thie size to
a widey range of work, optional ocombimatione are offered, as an E£0 foot
boom using & 1-1/4 oudio yard bucket.

& looally nometruoted drapline excavator was arersted on Koos
Uraex in the Fairbanks distriect. It s equipped with ar o0ld £ by 8
holety 20 “.:. bollsr, timber pantry, 40 foot boom and u )L/2 cubie yard
rucket, all mountsd on & timber frame. It {e& =oved over log vollers.
PL. {(Speoial), odium siee gravel averaging 9 feet {n dopth snd about
2 feat of echist bodrock {6 excavated, the ducket duwmping 1nto & car,
vhich conveys the materisl up 6 low incline to the aluigeu. Three mea
uro employed &nd about 100 subie wurde are handled in & shift. The vost
2f oporation ig otetod to bo sbout £0 cente per cudble yard, Thie muchine
recently ocllapsed and the operations huve been suspanded.

. %209 gumbinstion drapline-ntesm.shovel machine with 3/4
cubic yard bucket has rogently atorted operstions on Caribvou Creek in
the Salohaket dietriot. The operation wae not vielted by thé writer,
bat tt iz reported that chout 1E fert 3f overburden and barren prevel
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are firet stripped vith the drugline attuchment. The lowor or pay fravels
of adbout & mimilay depth are them dug dy the stesm shovel, dumping into

a aelf-dumping bucket and hanled up &an incline cable to the elujeces. It ie
uppcranf that the ooni of such miuning s high, én 1t is impossible $o
ooconomically handle suoh & depth of pgravel by this mo&ne of excavation

gR¢ CONVOyAnoe. The digging radiup of this size of machine s too

as8l) and tho intermedicte aonveyence of the nateriml to the sluice

delays the operation und sdds consiuerable to the cosb,



Trift Lining

Iriet mining 48 & term avpliod to the exploitation of plaoer
depoeite by underground methods aud 1a & method used in mining rieh pay~
gtreaks of moderate thiokness, which are overlain by o deey barrem over-
burden or one t00 low prade to Justify ita removal. In Alasks, the
mothod 18 beet applied to mining the dsep pomuanently rrﬁzcn aragk and
bench depoeits, whose main gold content ie distriduted in tne lower
grovels overlying bedrogk or in the upper few feat of bedroak, or whare
v similay gold distribution ocoure in the desep unfrosen baenohr deposits
under. oonditions pronidviting wmining by other methods,

This method of mining, whick was 8t one time of sush impors-
unge in the Yome, Yalrbanks, Bot Springs, Koyukuk, Rudy, Tolovann, and
nweorous Hther dlatricte, i very ranidly pessing with the degletion of
the rischar portiome of the placer sdapted %o this form of mining, and
meny 5¢ the areae formorly o mined, are boing or will subsequently be
warked by uredge, hydraullec, or open out wathods. Irift mining {8 now
rosirioted tatnly to 8 comparstively few and smpll operations {n the
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Yuxon~Tanans valley or interior distriets., Thers are but fer large
dloeks 0f virgin pround remsining whieh are ndapted to profitadle mining
by this method. lLost of the presenl drifting is beinp conducted {n ground
laft by former operetions whore the lower prads side or margiml vay, or
small laolzted dlooke and plllavs, are mined. 4 lavge nudber of fallurss
hove resulted therefrom. How shafts have oftem bean esunk oy whet wae
suppoeedly & euitadle bdlook to find on further development that & large
portion of 1%t had besn pravicusly removed or that the gravols whieh
vere available wore too low grade or too emall in quantity to repay the
oxpenag of the davelopment or their mining., Live water may also be
oenaountered in guantities which conld be pumped only at & preohidblitive
costs Olu shafte onu workings are mnomatimee used in connzction with
the mining of such small aress o6 1may remain and while this mey necees~
sitate transporting the materlsl for long distances, {t savea the henvy
cost of new develoyment,

Under wresent oimaitions, 1108t of tho drift mines cennnt
follow nny definite system of mining and wlth the old equirment vhioh
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muat by Yoroe uf clroumstunces be used at wost of thess operations,

tnern {v very little opportunity for improvement. Some of the formay

large drift mines employed from 30 to EO ahovelers underground sand were

abdle to mine betwsen 100,000 to 200,000 square fsot 0f bedrosk per ssason.

4t the present time thera are less than & doxan operctions wnhioh employ

move thayu 15 to 20 men for the entire operation amd will seldom mine ovey

80,000 pquare feet of bedrock poer sesgon, hile there sre numeroun small

mines vperated with orews af from 2 to 6 men, the more typiocal average

drift mine of the prosent, operstes but sre shift per day and employs

one holetmin, who ie ususlly 8190 the firemon, ono general surface mMAaR

and from & to & men working underground, aining from 10,000 to 30,000

sguare feet of bedrock per seasson. Irozen aesvositr 16 to 10 feet in

depth hove been drifted in & small way, although ln many instenoes

oonditions were mors favorable for mining these shallow deposite by

other methads, Lleokan 4rift minirg has besn sonduoted moutly in

frogzen devopits renging from 25 to over 200 fseet in depth under condi-~

tione, whieh {n most cmses require the pround to be opened by & shnft,
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50 the following will pertain principally to such operutions.

Hany srticles were written on Alaska drift mining by edle
vriters at the tize when 1t wae at ite height and conditioms for makinmg
such rtuiies were more yropitious, and as there are many variationa {n
the prrotiece, only the more representuative methode, and those of recent
develorment, can hers be briefly ocetlined.

brift mining operations con be divided into summor end winter
nines, the davelopuent in both anses belng done 1n mwueh the snme way.
Lt the winter oporntiome the gravel is mined and stored on the surface
in eo~cglled “winter dumpe' until water for sluising becomoes availadle
in the sming. % Tinter mining uenally requirer very little or no-
timhering where the ground is permanontly‘rronen and 1nltome oxpas, i
the best tims for rining unfroten ground often very wat during the
sumvey ~onthe, or For the mining of the smell . irrrgular aross mentioned.
The rethswing and rehandling of the msterial in the shring before it
¢an be gluiaesd¢ often adde sonef{derable to the sott. The tying up of
cunitnl through the winter, the lurpger stesm raquiremevnts, and the
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unoortainties eonueotod vwith $he po-2ible eluloing reocovery sre disad-
vantuageous feutures of winter mining,

Host of the arift mining {s oondusted during the summer, al-
though eome operntioms may oontimme mining throughont the yesar. The plamt
ie ercoted, the shaft sunk and all development amd preparatory work is
usunlly done during the winter to have everything in readinoss dy epring.

The equirment in use at the drift mines {eo most varied {n sisge
and xind end vhile governed by the sosle of ngarution. depth of ground,
eto., it 12 to 0 large extent governsd by the old maohinery vhich 4e
avallable {n the district and the rosource:z of the oparstar, These cld
boilers, hoists, pumps, BtO., haive in moel {nmtancas seen many years oOf
servios at other operat{ons, some having been moved from distriet to
cletriot following the gold sushes. Tith old and often worm-out equip~
ment, o high depree of efficienocy ecannot ho looked for, but it is maivly

the
dus to/fnet that cheap seoond hand ocutfits cuar b6 obtained that many of
the operations are possible. Under the conditions such cutfites sdapted

themselves very woll for the purpose, for thers are but few lnstsnoes
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where the inetalletion of new and modern equipment for drift mining would
now be justiried.

The sversge smaller mine, &5 & rule, is egulipped with & 12 ¢o
30 Y,I's vertical or a murine type of boiler Qith a 6by éor?7 vy Y eingle
oylinder vertical holst. At the larger operstioms, the roturn flue type
of boller is mostly used in sizes ranging from 30 to 60 M.F, with & 7 by
7 vertiesl or & 5-1/2 by 8 doudle oylinder holmt. Lurger boilers are
now rarely used,and where nsoessary it s curtomary to use twe Busll
ones 0f equivalent eims &as they can be more roadily moved about und slso
arrord the advantages 0f agposrate unite, 4t many of the mines vhere
only one ehift is worked, thawing, or the pumping of water for sluicing
le dome after shift, eo that ome small boiler is aurficlent for all
PUrPOLOS .

The average outfitno sontain 10 to B0 atesm points, or aweaters,
rowe tnd pipee, & self-dumping buoket and carrier, Or cage £0r & car,
o small ﬁump for the sump, cnrs, wheelbarrows, tools, ¢sble, Ylocks,
blacksmith cutfit, sluices, ete., with x amall diteh or & pump for
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pumpiong water for siulcing. 4n outfit oosting from J3500 to more than
+v10,000 when new cun now be gathered togetner from old gutfits at
prectioslly the buysrs' own terms. A second hand 30 to 40 H,P, plant
wvhigh when new cost from {7000 to {10,000 oen now often bde purchased for
from 500 to {2B00. Ditch lines from former opwrntiome are ales nt the
serviss of wany of the present mines,

The neglest of insulating the doilere and steam lines at most
of the plants ips surprising, Insulsetion will quiskly repay as evidenced
in the snaller fuel conmumption of the rlants where it is done. Thile
the operators are aware of this, many af them are iundifferent adout 1¢.

)
Fartly due to laok of insudation, and more o bechuse of the poor effio~-
iensy of the old sguipment, steam aocsts are high. “hile the average
present interior operation only burns from 1/2 to L~1/2 cords of wood
per shift, the cost of the fuel oonsumed varies from 2-1/2 to 7 cents
per boileyr horsepower honP. Lround Nome ocrude 0il waedurned in the
boilera.

The methode of opening up & drift mine. which are quite
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similar to those enployed in the underground develoyment of flat vein or
vedded deposite, are governmed chiefly by the tovography, the sharagter,
the tklcimess aud the latersl dimensions of the aystreak t0 bo drifted;
the gold eontent apd its distribution; the contour and grade of the bode~
roek: end in some {nstances by the resourcses of the operator. Most of
these governing features must be nown through previous prospesting or
other work, before & blook of ground can be proparly opahod up. The
curtomury practice in Al sakan drift mining involves the sinking of &
shafty the deveolopment or opening up with drifte end cross cuts; the
grave)l and bedrookx, if frosen, is thewed| excaveted; transported to
theo sheft:; holpted t0 the surfoae; and aonveysd to the sluisces wheyre the
gold 18 reooversd. 'here the tonopraphy permite, &8 on some of the
benches, the plucer mdy be worked through &n pdit or tummel.
Devel oxment

The shoft 18 generslly sunk at a point about centrally locsted
in  the blook of ground to ha mined dut keeping iu consideration the
gprode of besdrook. Theso enafts are usuadly 6 by 6 or 7 by 7 feet in the
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clear or made ahout 2 feet lorger t0 allow for the timberinge ¥ith two
men wiorking in the shaft from 6 to & feet per shift can be sunk through
tha muok, In most inetances the mmok is thawed befors exocavating, hut
in ite frozen state 1s also excevated with a plake When thawed, it cam
practicully be buailed out of the sanft. fThe frozem grevel is alwaye
thawed before it omn be dug. Dapending on bedrosk eonditions, the
ayatems of minipg and undergroumdi transport €0 bo ueed, and to provide
drainape, the shuft 1.5 sunk & to 14 fset and more im bedrosk.
¥or 4 wintor operation the ahaft ssldom requires timbering,
exoept possibly B Little aridbbing &t the surfuce. For nun_mr work, in
pol{dly rroxen pround the ahaft may require only a light arid timdering
in the firet 15 or 25 feet bglow the collar, with & sguare set &t the
votton with s 1ittle oribdbing above it, but 1n averags ground and
sspacinlly in the deoper deposits, the mhsft 18 gemerally fully timbered.
in the interior distriote or whore timber is availadle, round spruge poles
2 %o ( ‘nohes in dismeter aye csed for cribbing the shafs. Thess timbeors
sre cut to length and notohel on one sids at g.oh end, and are Plosed
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pne over the other and ac the name {mplies, duilt up 1ike u e¢rid, The
8pace between the orid and the froszen ground is them filled with gravel,
or moss {8 generally nsad through the muck and tightly tamped (nto 1laos.
Cure and expsrience is ﬁocoalary to properly ylaced ths oridvbing and tamp
the material behind 1t so the timbering will keep plumdb, Sven whan aare-
fully done, any thawing of the preovel may cause settling and temd ¢o
shift the orihding, cauaing it to "corkscrew” or "Jackiknife". The direot
pressure on the oribbing is, however, usually very light. Deep shafts
50 timbersd, have after a period of rore than 15 years deen brought back
in servios with Little repair neoossary, while in othere retimbering was
done althourh the old timvering wae still in aligmment, The bottom of
the shaft or station ie timbered with a square set. The averapo bguare
ot {8 mpge of 10 to 14 inch round timbar, although at come of tho desp
rninos timber £0 to 24 inches in diameter is eonetimes upadi. Ono comd

of 16-root pnles vf the averape eize used will orib adbout 8 feet of
shaft, OUn the Sewsrd ren{nsula, vhere timber and lumber rmst bde
{mported, sawn muterisl 16 used. Upe 63 foot shaft nesr Noms, 4 by 4
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feet in the clent, wue timbered st the botsam with & square set, using

12 by 10 ineh poets and 10 by 14 caps; sbove thie 1t was timbared with

2 by 4 inch lumber, notoched and ylaced one above the other, like well

ti~bering, end splked together. Verticrl pieces were pladed in osch

corner and horixontally dreced. Zhis shaft ocost about 5800 to sink and

avout #7700 to timber, with lumber ocosting 108 per thousawd board feet

at the mine.

The coat of sinking the average worxing shaft where listle or

no timbering is necessary ranger from ¢b6 to J12 per foot, varying matinmly

scoording to the depth and the charaster of the deposit. Shafts fully

erib timbered sné with & square saet at tho etetion cost from O o §20

per foot, while scme deep shofts sunk in difficult ground may cost ¢28

or more per foot.

inere condi{tionme permit, drifts are driven from 280 to 300

foet up apd down straem from the bottom of the shaft. Thie distanse 1»

governad chiofly by the bedroek grads and ie —ore often restrictod %o

200 treot end less. Lonprr distances increasge underground transportstion
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costs and wmay not permit proper drainage of the workings. In & wide pay
channel drifts may be driven in four directions from the ahaft, while (n
narrow irregular deposits it e edvisadle to follow the pay in which case
the drifte may have many bends, Crozs cubte arg driven every £0 to 100
feet from the main drifts to the limits of the pay. Plg. 4 rhowe

@ lonpitudinel eeotion of a tyxﬁioal interior drift mine, ¥ig. 5 in

¢ rlan of underground workings, and & surfsoe plan. 7The thswing of

the ground {n driving the drifts or oross ocutes may in somd instancse be
done with & pingle steam point, but it ip more customary to use from £
to 4, Long polints may bs used, but es the average sdvanco made is from
6 to 10 feet por shift, it is betier practice to use shorter points, thaw-
ing only the amount of ground that dan be vreavated by the shift,

In average frosen growd, only ¢ few sets of timber euch side
of the shuft are ordinurily required, elthough in many insztmnces the
entire drift ia ti-bered. 2hres plece sote of Z posts and & oop Rre
usec, septting them from [ to & fast cpart. “ound ti~bers B to 8
inehet in clamater aro ponerslly &8 lurge a2 reyulred for these pots,
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for the timbering usually has to carry only the walght of tha gravel

which mey slough from overhesd. Po hold suech sloughing, light pole lag-

glng from 2 to 4 inckes in diesmeter lg plaged on top aml sides of the

tinber sets, slthough pide lagging is uaually rot necessary. Mud sills

or foot blocking ore used only whem bodrogk {e soft or muehy. In some

minas, “ewelling” ppound causes the mqueezing and breakimg of the timbars.

ie is ususlly caused by the relanse of preseurs on the rround and vhers

wat thawed streske are oncountsred., Vhile impossible to entirely over=

oome itw effect, It can often be leseened by giving the posts o wider

nprend at the dbnze, removing the lower side lagging and relearing the

pressure by ploking down the muterial from dehind the timbering. The

averzge 060at Of untimbersd drifts and oross auts is $8 to $0 per foot:

the coat 2or timbering dasing 42 to J4 par foot,

Ap mentiocnhed, the ghnft 1s sunk into bedrook and tho develop-

rient conducted mo that the workinges will drain to a eommoun sump at or near

the shuft, from wiere the water is pumped to the surfage. In the s:li1dly

trozen sround, the water is ;rodueed from the thawing of the gravel, or
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some may seep Gown the shaft. It Is generally small in quantity and
cen be easlly handled with & 1 or 2 inch einple Or duplex pump. 1Lt most
of the mines &« rfew hours pumping per sy it all that {8 regquired, “tonm
injeotore are successfully used at soms of the operstions where the
volure O wuter (g smmll and the Lift not too preamt, Thenr thawsd chane
nels aro oncountercd ©r wet unfrozen propnd e minsd, pumplng reculrs-
ments are crestly inoreused, 8o much 8o in some instenoes st to prohlbig
minings

in the rz2irbumks diptyist on Dane Credk, o 13B~-foot shoft,
7 by 7 feat in the olear wus sunmk through 115 feet of muck, 1& feet of
crrvel 4nd £ fert of beorook with an additionel 6~fobdt sump balow. _Tho
muek wae picked without tahawing for 75 fect, two men in the shaft nverag-
Ilng 6 fost pe- shift. The remsining muak end the gravel wee thawed,
uging ¥ 9~-foot steam points, the thaw in the rmak requiring 10 hours and
in the gravel 12 hsurs. The average Binking progress made in the rravel
was 4=1/2 feet per enift. The entiro sheft wae timbered; 6 anys ladbor
pf ¢ mopn wat required to put in tho cribbing after (t wae cut, Sixteen
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corde of poles were used, costing $192. The cost of the timber for the
squarc set, 1tg framing and putting it i{n pl ace, wes about 100. The
wood fual burnad cost ¢2B6. The entire cast of the timbered shaft, in-
cluding the eump, was about 2000, or $14.50 per foot. There were 500
feet of timbered drifts vosting $8 par foot, end 100 feet untimbared,
oosting 56 por foot. The totul cont of develonment, erestion of plant
end all preparatory work wap adout $6500. Tne of the bdest racords in
shoft sinking wue made some yoers ago &t the mouth of Lome Creek, wbor;
& 171~foot shaft wap eumk without timbering in £1 daye with & men in the
enaft and 2 on the surface for eush 10-hour shift.
13 I ooyt

In & few inatonces, the gruvel hae doon mindd by working eway

the

fron the nh.nrt. but the customary praoctioce ies to start at/farthest away
faces and work back toward the sharft using & modified form of the
"longwall” or retrecting method, Thisg keeps the men eway from the stoped
out areune and pormits the waste to be piled behind. Vhile thawing ie

velnp dons at & froe in one gart of the mine, the gravel is boing
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exoavated from another.

The hejght of the working fsge ls raverned chiefly by the dise-
tribution o7 the gola &nd gonorﬁlly runges froz 4 to 8 fast. L Bor b
foot working fage is the aversge, frox 1 to & feet of hedrook belug in-
cinded. %orkfug teces leas than 4 feet high are podr sconomy, ne they
nrodnaes crawmped working asonditionk, a8 higher face more tpnn repaying for
the small sost of nendling the add)tionml gravel. Occesionally thare
ey ke two or more Gistinet ntrats of pmy provel and whon separzted by a
thick etratum of barren gravel or muek, &res mined depurutely. There are
& fow instonoes where a thickneme of 20 fest and more has been mined from
ong level, but whore such conditvions exist, except it be a deey deposit,
1t i8 ususlly eheaper to mine by some other msthol.

Juck streakp moy be intereslated in the gravel 8o that ae the
uneerlying graval is baing exztracted this musk may slebd off in large
pleces. They usually come doewn sloxly, piving aople warning, and ors
conseguently of little danger. ‘owever, unlese they are supported, they
nay bury the working feces. here thies threstens, 8 heary noet and
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giort enp will pencrmlly hold {t. Frozen willoare of gravel, or timber
erivs or bulirheade filled with wasto pravel, from 4 to 6 feet square amd
epaced from 25 80 B0 feet apart, narslleling the ruce and nbout similar
uietances haak trom.the face, ere uned when support of the ground ia
roquired, It {o the penorel prectice to koo the workings safe for &
af{stance vy to ghout SO0 fest huok fror the faco, but beyomd thipg point
the plllare or timbers in the worked out nreas are withdrawn and the
groond sllowed to eettle.

Vory little arift mining ie now bveing done in bench deposite
which can be onened by adit. In frozen ground the methode of dovélop—
ment sné mintpng Aro prsctioally the enme Ae when shafts are ured. The
edit s driven to proper grode, penerslly deep in bedrook and crose
cutting the pay chennel: drifts are then run in hoth direstione and the
lateral oross cutz are driven. Mning from an adit saves holsting,
punping and ssmo of tho houvy shaft cugte otherwiso ineurred, although
ir thowaed or wet rround the heavy timdbering rencrally reguired often

rrohibite prufitodble nining.



In the Nigina &nd some of the vther southwestern Aloska
dietricte. somo drift mining from adites has been dons in the aunfrozen
bench pravele, requiring heavy three-piece sets and full lagging in the
ndits and darifte, ond while some of the pravel wee tightly pecked and
permitted its oxtraction with but little timbering, many of the ¢aces had
t0 be ¢lorely timbared. Under tholoonditionc. only so-paratively smsll
areépss could ve wined from esch side of the adit, or main orose cut,
tquare sgt tl-bering miy be necessary in unfrosen wot ochammels of heavy
grovel, a5 waa the 0ssé at the early urift miring in the Valdoerz creak
dlstriot.,

In loovg uurrosen pround, it besomne neaessary to timber closely
and hold 1t woll sralnst the faoe, “ma of tho bort Bystame for hanil ing
this »ind of ground is one vhich hae bvaen ueed at the ¥idden Tressura sand

(84)

other drift mines in Californie. Hoovy poste set on base blockas or

(34}, -
Irowne. L.t Tpg aneient river beds of the iorest Hill Tivide,

Ponth Ann. Seot. “tate ¥in, Csl,, 1890, . 482.

s1lle ars leced in & liae parallel to the face snd support the oaps,
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zbove which lupging 1e driven along the roof and into the fece at tho
gravel le removed and when sufficlently suvanced another met of timberps is
Laeed, vhen the ground {s unusually henvy, & falee orF internedinte net
is used to guide snd support the lagging until the regular sot can be put
in. Boulders and woete are piled behind in tho breassted~-cut portion to
atciet in supporting the roof.

The mining or excavation of the gravel and bdedrdek ie montly
done by mamusl labor in plokxing 4t down mnd ehoveling 1t into wheslbarrows
5y oars, orepsrs have been repoatedly tried for ecraping down the
rrevel and baedroo¥k Irom the facs, dbut the gravel has generally been too
highyly pao¥%eu oY the bedrock has haen too hard and irregular to moke
thie & sugcoed. It enould, nowever, work with proper equiceent wasre
canditions sre fovorable, dut if the faecc mast be pieked down by hand
and & scraper 1g useld only for conveying it to the cers, there z: nesrs
to be little to rain by such a method. Thie plek xork ie most difficult
and tiring and but for the cheompe and relicf thay the miners get by
ehovolinge arnd whocling, they oould not eontinme for long. Ineumstic plek
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maenines would bve & grect help in this respect. The blaeting down of
the grovel after 1t is thawed hus dbeen tripd. It hee not proven advan~
tarroous hit dose hold pomsiblilities. i method of drilling and bdlzsting
down the fuce withtut thawing, end serapinpg the motericsl to ocmrs, hae
recently haen sucosesfully developed. 1I¢ will be descritad lLater,
ssthode o¥ hydraulioking dowy the face whioh econbire thawing with the
bresking down of the mgcarial. have under favorusble oonditions haan
guite susoessful ey far e they went, dbut these mothods have not beenr
adorted, poseibly beeauso of the small field open to thotr application.
Tightly nacked gravel ip difficult to plck down, 80 it 18
underaant, upuslly by first removing the upner or aofter vart of the
hedrosk. The miner, xnowwn o8 the sroveler, picks down the reterial
and gnovels {t into o whealbarrow or & ocir, ilgavy rocke are thrown
behind him as waste. If tne dedrook floor {s rough, making ehovel ing
givfioult, the moterisl mony be brokxen uown onto v:ovel ing plates,
Lhoolbwrrows are generelly coneidered to be best kuapted to the con-
ditlons &t the emaller mines vhere the cietunce ie not too lonp, and
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vhere thors muy be shurp turns t0 make ond hoarodk ig sfvregulsr or has

i nigh grudienty., They reguire 4 minimum of epcos &nd rneace She drifte

nesti not be po large. Low built ours s«ru penerully preferrsd st the

larger mines where éyntemat{c develomment and mining cem bs done and the

grade le ~ora uniform. A¢ some Of tne former oparations ot Wome, these

lotdeu cavs vwere run unto & eagse and nuisted to the surfuce. xost of

the lerger present opsrotioms use = ocombinution of the twd methode.

The wheslbarrows belng lozdea 4t the fuas are vheoled to the main arift,

whnere they aro dumped into » walting car. 'ith thie systos the arigt

mast be carried deepor in beurosk than the croes oul, eo as to permit

dumping iuto the ger witnout wheelling un « stsep gruads. In all caves

the muterial 18 transported to the ensft, and with the exception men-

tionad, is dumped into the bucket, holsted and sonveyed tc the sluices.
The duty per men in ploxing. shoveling and wheeling varios cnief-

ly with the charcever of the muterisl, working conditioms, lemgth of trip

wnd himeelf, snd way he from 76 to 1LH wheelburwow locde per 8-hour shif¢,

“1tu the srmo esnsidaratiosme, he will ~ine frox 50 to 40 Bausrc feot Of
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of bourock o o helpht of £ or 6 fest, the wverige bveiny sbout IZH saunre

o0t or obout 8 cuble yards.

veverul diffaront types of buckets are weeu, bubt &ho one §in rost

fenorsl use s the Yairdanks eelf-dumping type muoe In «!zes holding from

4 to £ vheelbarrow londs. “ush & busket with currier is shown in 11,22476.

The bucket his a swinging ball to which »n shezve is abioched. The buoket k

ig holsted by & cuble opersting through thies cheuve and the shacves on tha

carrier, tha lutter remsining nt the surface on the inoline traek oable.

{ ohaln eling ip attuchoed to the buekst und to & ring vhieh travels wlong

the puide or trip cable, The budket on resching the oirrier engupes & sustah

ane hutomntionlly Locke itaelf to 1%, Hoth sre thern pwlled up the inoline
traek onhle to & point over the duap whore btie ring guide eneoduntere » ztop
on tho trip cuble, upsettiny the hucket. This progedure ls showm in FPig, 4
and 1, LB296. eturning to the aollzr of tho mucft by rravity,the carrier
strikes L trip, releusing the bucket, whioh it then lowsred Gown the shafy,
iion sod sll supplies zre ~leo curried by these btuckets. It is epsedy In

sotion And 3t many lante ool wake # oom:lete trip &m ome minute, wnich i,

)

haeever, contiucerubly fuaver thun tho meterlil ie nsually deliveroa to 1t. i
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{£L476) rairbanke self=
dumping busket and
eurrisyr.

{Z6886) rift wining in intorioy JYazke, ‘.arfase arrannement.
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Slunloting

it the summer mines, the material as hoisted is generally
deltvered direatly to the slulces and sluiced ot once. The time for
sluleing may, howover, be ragulated by the water supply and, as ot eoms
0f the minee, the small amount of material mined cun de sluiced in a
fev hours nfter tho Bhift s over. The sluloing arranremonte &t moat
T the operotions, consist of & dumphox followed by the regsular sluige
boxes, sat on trestles Bt a su‘fidient height abkove the pround to pro-
viae the necespiry grode and dump, or the dumpbox or head of the sluices
ayro often get up om an old waste dump, The dumpdox Se provided with &
timber gpron or thke eides may be built up with waste dirt to form &
ehute to cuteh and pulde the meterfal ap it £alls from tho Yucket into
the hox. The dump box may be from 20 to BZ feat long and from 2=-1/2 So
4 toot wide set on grodes of 12 to 14 inches to L2 feet, he sluiess
hoxes are from 12 ¢t0 L6 inohed in width and fet on grades of 7 20 12
inches, mometi-es noyro Lif aveilable. Fole riffles set lengthwive are in
0Bt 0OMuon Use and muy be 2ho¢ with etrips of !ron or steel. Saveral
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tetp o7 puch rifflos may epmetimes be plaodeu cerocswims. tndersurrerte
of the same width us the sluieess consisting of ranshed eteel plate placed
soveral 1nohes mhove 00008 metting may Be added at the ond vf the sludces,
bup raofinenments for naving fine gold are gemerilly surpriningly lscking.

!/t many of the mines the gravel contilns rmoh glsy or there may
be & thlex olay “'veulment” on top of bedrook, vuiah mdds o the sluiciug
diffioul tios and nften loads to pooy gold recovery. The dumpbox man
forks out the large rocks, yuddles this elay zna tries 0 disintegrate
the mutoxinl we mach Ag possible before 1t §s ullownd to pasv through the
pluiocsp. Mokt of the pold 1B genorally reooversd in the dump box ind the
First box or so below it, but muehr o thies lumpy unwashed oley poos
through the sluicepr und to the dump, ciuarrying with {t come of the pold.
Pho mast sctisfuctory method used for aluieing such cloyay meteriul iz to
store it on the duwmp, cnd by usinpg wator unaer pressurs through & small
nozsle, out it u: ana wneh it well bofore it is pormitted o enter the
sluice. 1, 24507,

Tnger for viuleing ie ususlly obbidned from » wmall ditch,

-LBY-



slthoush vt neny of the minee the wut:» st be wmped. Thile jumping
may wiu matoriully to the eluicing oost, it hues tho edvuntage of providing
& more rteady wuter suprly sad suve aotfly dltoh construolbiorn ond mainter-
ance. Ths woter supply rogulates the period fror siuloing &né while attempis
have boen waue to sluice during tho winter by using punped wavm water, the
added cost and tho resulting poor gold waving o not suke this wauvisuble.
Gufficient #weter for slulelng at the averare arift mine is yenorslly
available from the litter purt of 4pril to tho end of Jeptembor. The
aquott ity of water ueed for siulcipng st tho averupe Qrift mings virlee from
80 to 100 miners 1nches. In sessous of protracted drought, the gravel le
storeu in piles or dumps, which Are often oridb timbered; oy hoppers are
somctimet used whare it {8 nacessury to store ths grivels oy parliods of
only & usy or twoe

In etoring grsvel in large dumps similar sethods are used ae
for vinter dumps. “ne sluices ure placed on hosvy timber sapports and
cuversu over with bourur or pnles nnd the pruvel aumped on top, “hen
watcr ‘o wvailible, theve hroiras ars withdrawn &5 the matericl over them
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Lrift mining dumy cnd sluices.

Cludeine the aump by nozszling,
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ie coved, suoveled, sereped or nozzled into the boxes. Unless they are
hydrsulickea, the sinter dumpp ruet sguln be thowed before trhey cou be
pluleead.

“hen the pruvels are compuratively frea of olny and large
boulders und 4 stecdy supply of wstor 1s cvailoble from o disoh line,
the sluleing costs 2ro compuratively ucell. Under sverors condlitionms n
dunpbox mun Ir nepeBsury, when the ooet of gluloing will renge from about
15 to 45 cente par cudbie ysrd, depending on tho amoumt of gravel hsndl.d
and tke mcthod ussd. At an operition in the Ruby dlstrist zhout 30
cubic yurds vf cloyey gravel s mined per desy of ona shift. Thnis is
storeu on the dump for 3 uays, wnenm one mun hydraulicks it anu ute $t
tnrsugh tho slufeer 1n one shift ¢t & exet of £0 cents par nubla yard,
Tho wstey ta rumned und aped through a vne~inch nosgles !n the PFelrhauks
eistrict nng other intarior distriots, the snverusre cost for aluieing 1im
coneidered by many of the operitors to be sbout 10 per oent of the vost

of arift mining.
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Thewing

The thawing of frozen gravel wue firrs weoomplished vith wood
Tfiree or 1ot rooks, t¢ni this mothod 316 stil) used -t u few smull 1soluted
wines, liot water was loter used 3t u number of wnines. With theve few
oxeaptims, the thiwing in drift mines is done »ith pteam under pressures
of 80 to 110 pounds, &t the bollera. “hce steuri 18 oondugted down the
phuft and to the worxings through pipes fror whieh somnestioms ere made
tn the variouwe orosehosde or dbatterioer with pips and etoam hose. 7Taash
orosshead delivers steem to 4 or 5 vointe, & volve and hose gonnscting
to ezeh poinmt.

The mteam points are meae of oxtra heavy hydrsulic steel pipe
from /4 to 1 - ineh ip cuteide ulameter and from 6 to 20 feet lomg.
Lengthe over 12 feet are now seldom ueed &t the face psrily becaunse of
the grouter gaeo with vnieh the short pointe con bs handled and the
greater revularity of the thaw., Thers cre meny kinéo gf points, differ-
ing in the type of drivo hesd, stesm sonneoction, and the fort: of the
bit. “he lighter pointe are fitted with & nesvy "tee", with & tool
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steol plug for & drive nead and a pipe nipple f£or the mteam conneatlions,
but the stendard point has & neavy vool stecl heac, with tho nipple welded
to it, or foetened by special attachments. & hole is usually drilled
through the #0lid head for inserting o mmell bar for turning the point
while driving, The paints may have sither round\,pointed. dismond shupag.
enisel or crose bite, the kind used belng governed by the oheraoter of the
pround, The rounq\Pointod or strajght bit (e wost commonly used, Vith

& small amount of steum surned on, the poimt is driven into the face, amd
whors two men work topethor, one doer the driving with & heavy hawminer,
while the other guldes and rotates the point. 1In some ground, thawing is
gufficiently rapid and other conditione are such that the point can be
quiekly advenoeu, &ltuouph thie eonnot be faster than the pravel thsws,

50 thet & number of points are generslly upder way st & time. Mard
driving is genorally necessary at the gravel shexd of the point miet bde
mished to one side or some of the larger rooke drilled through. “hen
inrre rooke oye enmcountered, 1t 16 peperally sdvieudle to ol and start

G new nole. inen stemr is used for Ariving the points, there g a
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“blowing baek” or sscapo of stemm which fllls the workings, ronuering
dairfioult vision snd cauelzg the gravel in the roof to thew and stough.
To ovaroams this, many of the minere use hot water instead of rteam while
driving. The wator used i{es pumped from the esunp, belng heated with steam
uBually from the exhaust of the pwmp. This method, howaver. requiree
additional piping and tends to wosh and slough off the fuae mo thut 4t is
subsequently wore difficult to plug the hole around the point and sesl in
the steam.

Thae pointe ara set hor&zontullg“nlonn the free, speoing them
from 2 to & feet apart end at 8 horizon where they can be mont ensily
driven, Thie is usually just on top of bedroak or a few inchep bel ow,
rroviging bedrogk iz not haré or bloeky. Irragualarities of bedrook
may, however, dbs 80 thet the point may he ip both gravel and bedroak.
Lfter tho point has been driven home it muay ramain during ths thas, but
it ig wove cuntomary to withdraw the point and insert & "swesnter”.
“weators are made of ordinary iron vipe from &/8 to 1/2 inek in diambtor.A
the hend velng fitted with & tec for rioww connection and & vlug for
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light driving. Thelr use makes & largoe suving in the cost of oguiyment
and 2e the points cammot siways be withdrawnm after the thaw is complated,
these light pipes can bs bent back uwnéd ocut of the way of the workers.
The acllar of the hole is now carafully rlugged dywrapping burlep or
similar meterial around the point or swester and ramming it tight, so
that no steam %111 “blow buxekx"”. The stemm is then turred on, being
repulated with the valvas at woch point snd &t mueh steam given ar the
ground wiil take. The regulation of the steam reguires oxperiance as
some pground will teke the full steem prescure while in other 0asos where
the gravel fs tight oonly 8 small amount eamn be used. 7Too mmeh steem will
cause 1t to “blow haek” pround or into the point, clogging ¢, and £41-
ling the workinge with steam. ¥here thswing {8 underway there 1s @
constant shower of gravel from the roof and the point man must ba on &
conatant lookout for large fal_ling rooks.

In eney ground, two mer working separately cun prenarsliy ao-
ooMplinh more than whon warking topsther, Mhe rate of driving or settimg
the points varios scodrding to the lenpth of point aund thae chezracter of
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the gravel. i1 averzpe rround, two men working together cag sot rrogx
17 to 30 nine-foot points per ghift, while in s me of the esey pround,
one man may et 20 to 26 eight foot points, There the gravel s tight
ard bouldery snd bpdrosk is blooky, as ot n uwumber of minse (n the Fair-
banke district, 1% usually repquires the good rard work of two wman %0 est
4 to 6 nine~-root poiats in & hours,

The time reguired to somplete o tnaw a«nd the duty of a steam
point i& govermod by numsrous faotors,chief smong wiich are the tharactar
0f the pround, distance betwesn points, leorngth of point, nelght of face,
steum prascure, ots. In fuavorshle gravel and uhder averspge operution,
the steam im turned on €or & to 12 noure, while ia tight gravel with
much cluy 45 hours may ve rsquired, Under mveroge conditispms 10 to 20
hoiurs are neceesary, Lfter the steam is turned off the gravel retains
hett for & econsidersble length of time and until disgaipsted forther
thawing eontinues. Thie “ewesti{npcompletas the thaw, s0 that gravel
B1:0uld not be excavatod until severul days have elapssd amd the gravels
are coal. Immediats cemand for thaweu ;rivel &¢ mowrt 0f the minsr e,
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nowsver, pueh thet moet of it is mined while still warm, often hot,

The stenm point will normally thaw from 1 to & feet bayond
the end of the bit. The average asres thawed with & Y-rfoot point fe
from B0 to 45 square feot or from 7 to 8 cubiec yards, The amount of
steam roquired per point under average oonditions e generally coneidered
to be one boiler horeepower, although there are instences whare £ horas-
power wag required. ¥Wigh lteau'conlumption is usually due to inofficiency
and long, poorly insulated mierm lines or to the usuel cheracter of the

(28)

maverisl thawed. Cibson stater that the horsepowor per steam point

(35)01b.g§.bﬁi, Lrife ﬂ:ntnE {n the Frozem Oruvel at Capy Xoms, Xin.
) 4

at 5 operations af Kome ranged from J3.76 to 1.12, Trom 256 to 90 pointe

cveraging 7 feet in length being set por thaw and with steam turned omn
for from 8 to 12 hours and "aweuting” from 1 to 2-1/R days, from 2.20
to 7.11 oubic yarde wore thawed per point,

Under fuvoradble conditiona, ground has beeun thawed in darift

minee for 2 certs per square foot or anbout 15 cents per suble yard,

suek low coste are howdver neldom attained, empaciully ut the present
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operations., In the more df £fioult ground or 3t swull oparstisns the

cort ie often 10 to 12 acante par square foot ov sdout 50 to 76 cents per

oubie yard. Under average oconditiona 30 to 40 cents per ocublo yard is

about the usual figure. Ellia(sel estimsted that the coet of stoam

(35’21113. Heley, Thawing Xethods at Fairdbanke, F. snd H.dey Juiy 3,

1916, p. 16,

toawing {n the yairbanke distriot ncoounted for about 20% of the totanl
cost Of drift mining.

In tightly packed gravels 0r wnere the dbedroak is irregular,
hard and Bloeckxy.or overlain dy hasvy grovel, the driving of the yoints
i slow and diffioult, The use of machine drills for drilling holes in
such rround for inserting the stesm pointe or "swesters” has proved
sudcoseful k¢t several drift mines. This -6thod waek sleo tried ant other
oparctione wnere, howaver, 1t was not satinfactory miainly beocause the
wrong typoe of drill s&nd equiyment war used. The ldsho Xining Co., om
Littie Tldorudo Creex in the iairbanke distriot, bhen been very suocese~
ful with thie rothod, snd it hue been the ome blg determining factor

for profiteble operation.
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The depoeait hers avernpes 1685 feet In depth, and ¢hlle it le
exlidly frozen, the aversge gravel seldom dontainsg more thanm avout B
per cent of 1o, fhe provel i tightly packed, of med{um Bike, bat
pontalns eome lorge hard quarts and schiat boulders, whieh lie on tha
bodroekx. 3edrock is & mios sahist, soft beds alternuting with harder
8lcbby ones. Up to the time of noopting the present method wg lautey
Gemoribel, an average of 5-1/2 feet of gravel and 1-1/2 feet of the
hedrook wos minea. & T0~-sublo-foat nir brake locomotive compressor
furniahed the air and an old bofley was used for an air recciver. These
vore uded to & good adventagd, slthough better results eeuld have dbeen
obtrined with o lurger connressor for tha pressure at the receliver
droppsd frowm 80 lhe. to 56 1bs. apd less whey tne drill was in operction,
; BORY 430 Jdmek hurwmer drill, equippsd with the water attachment by
which & small amoumt of oold water ip delivereu under low rressurs
through the hollow 7/6-inch drill stecl to the bit, wae used for drilling
ané was eas.ly handled by one maa. Thnip uas 0f woter instead of aip
or ssenm aceounts mainly for the successful darilling,  Drill stecls
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wore usoé in lengths of &, 6 and 9 feat soi equippsd with crose bite
pauged from 1-1/¢ inchee down to 1-1/4 inches. The holos were ususlly
drilled 3 feet upart in & norizomntal linme Just on top of badroek or &
1ittle above i¢ in the gravel, Two boxes supporting s pleank, placea st
the proper inclination end at right engles %0 the fate, socted &2 & support
and puide for the drill. The hard boulders wore quite oaelly drillied
through. although when Bn ugueusally large one wep strudk, 4 new hols was
genorolly etarted, £ 1liltile caving or “ravelling"™ of the holes.at
infregquent timee caused the slight binding of the drill, tut thie was
pateridbuted mainly to the low alr préassura. VYery little troudle was
axperienced in the freezing of the air, ar wster tvaps wars ueed in the -
ntesm lipe and dry ajp ddl ivered to the drillc: 7This could be further
lessoned by putting aloohol in the line,

an averaps of b nine«~foot holes could be drilled with a sot
of octeel before reshurpeniny wat nescessary. <ith the old meathod of
aotting pointe by hamd, it required & hours for 2 men Lo mot 4 L0 &
rine-foot points, while with this method one man woulé aversge 160 feat
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of drilling or 20 holes, innert the Z/8-inoh Bwosnters, and pot the thaw
underway, in 8 hours. 4 9=root hole eould be drilled in the averape

time of 20 minutes., It was enrtimated that the soat of drilling and
sotting the sweaters whioh 1ucludc§ the 1sbor and mess cost for one man,
1/4 cord of wood for running the coxpressor und wear and tear on theoquip~
reent. was cl3 per shift or 66 cents par S~-rost hole.

¥rom 40 to 4B nours were required for thoawing as only « emall
smount 0f steam sould be turned on., After the steam wby turned off,
the pround way swouted for abhout ¢me day. i.verape thowing oxtendad 18
inchep beyond the end af the swaeater, &l though 40 square freat of aren was
somotimes thawed par eweater. ("hile the sost of thawing is not known,
the entive coet of operstion, axclupive of capital and royalty chargss,
in 1922, was 74 cente per gquare foot, 60,000 square feet being mined.

/ new method of drift mining invelving wodern anderground
rrectieas nap recently been insirlled and aeveloped a4t this sene property
by kr, J.F.boran. the engineerr and manager for this sompany. The frozen

and

provel end bearsck is drilled/ blowted aown and delivered to the oars
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by ax unaerground scrupey and susceesfully sluicsu on the surface, die~
ronwing with the custosary atoem thawing methods. New equijmsent for thias
purpose was instelled after the new shaft, 220 feel of main arifts and 30
foot atation level had been oompleted by the former method. The present
mechaniezl equipment oonsiste of three BO-~horeepowsr boilers, o 7 by 10
double eylinder hoist, o six wheeltarrow load sl f-dumping ducket and
carrier, a Yo. b Sturtevant blower for veatilation, a 680 cudle foot
Leyner air oonpressor, an 0 inch centrifugsl pump for pumping the water
for sluioing, three "DBRY 13" Jackhammer drills, ona 6-1/2 horsepower
"Tupbinsir” dondble drum aisr hoimt, ome 12 osublc foot - uiney box~type
bottonless rlush servper, eto. The a&ir arills are of the wet tyype,
using 7/6 inch hollow hexagonal steel with & orose bit of 1-3/8 ineh
PR, Ctartore are séldom uweed, the drilling being dome with bH~foot
stocls.

The ehnft 1.B 169 feat deey to bedrock and 1s 6 feet in bedroek.
1t 48 7 by T feol in siee in the elear, and is fully crib timberod down
to the sguare set station &8¢ thne bottam. The coet of moving and setting
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up the old ylent, sinking and timbering tho shaft, wae L2500. The main

arifte, continuing from whero they stopped with the old method, were

ériven to e totul distance of 275 fest upatrosm and 240 fest dowmstrean,

Cross cuts, 280 feet and 1BE faat ip total length, were then driven at

tho rospeotive ends of thess drifts to the eido limity of the pay. fThe

v-1/2 By 6 Poot 4rifts woru driven under the new system of drilling and

tlrsting at the rute of 7 feat per t-hour ahift, by ome driller and twd

muokers working two faces, st the doet of 34,80 per foot., There drifts

roquired no timbering, whoress those driven by the old method of thawlng

reguired three prlece sats and top lagging. The orose cute &t the ende

were drivez 186 faet wide and © feet nigh by two drillers und four

muckers  working two faoes 4 shift, advencing each face an average of

4 feet por shift. 4 block of pramd oontalning about 120,000 hedrook

squire feat of pay wan opened up.

Starting tn the oroes ants &l the extreme end of the blook.

mining 1d done clonp the wull neurnst the ehoft wnd auvances towarc the

eheft.  Two drills ure uwed ct the upetrearm end &nd the overape helght
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or face earried is 4=1/2 feot or 2 feet of grivel amd 2-1/Z fest of
bearook. “he back holes nre drilled in the pravel &nd epaced I feet
eparty the osut or breast holee are drilled in bedrosk and spaced 2-1/2
feat: and the lifters in bBedroox with 3-foot spacings The noles are all
drilled B feat deop and vrodk to the bottom. ‘/ith two drills working, &
130 foot fuee orn ba drilled, the holes loades and shot in two G-nour
snifta. One map will urill on an average of LB feat of hole, load and
¢hootr themi oy an everage of 100 square feet or apmroxirately 17 cudle
gawrds is drilled and brgkan per man per ehift, Ome steel will drill an
average of three b~toat holes. There is never auy troudle with stuck
slecl and practicelly no troudble with the fresging of the drille.

chortly after drilling, the holes muet bo blown out with air $0 remove
any woter gnd 8o provent oay ico from forming and olosing them, The
holet Bro londed with 40 per cent straight nitro glycerine dynamige,
4-1/2 ptioks to the nole. %o etomming ip used. This powder hus heown
found to be too fuet for the gravel and tov fusey under the venti{la-
tion proviaed. Zne zversgo powder eorsurptlon hag beem J.4 pourd pey
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bedrock sguars foot., "he cost of the powder 1s 7—1/2 cente, fupe and
aaps 2-1/2 cents, or a totul explosives 006t of 10 cente per square foot,
or wrout 60 vents per oublo ynrd,

From 12 to 24 hours after dlusting, the mnterial 1B soruped
from alanp the face to the main drift, up a srort inoline and dumped
into & oar, The morapsr ie dragped back aud forth by ocables opsrated
from the two-drum alr hoist.

L grrat deal of trouble has heen sxperienced and time 10st
through the freoging of the air it the rotary geurs of the 4aiyr hoing,
The inagline up which the soraper is drajped has aleo ocaused some daley
and musti be taken down sand Bet up &t & nev pluce for shout ensh 1300
sguare feet of bearock ecrapsd, This requiren from 2 %0 3 hours each
time. It {8 plunned $0 put the ruin drifts 6 feot lower in the bedrook,
vhiah will diepense with the inclina., torme delays are aleo ocsoasioned
in tramming, a6 the twxo trammers osnunot keep pace with the scraper when
{t io JTverating prouerly. Under the present arrangsment the scrspey
sperztion averages but ahout & hours ocut of the eight, ulthough sn
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averape of niout 280 egusre feat o0f heuraogk are seraped during that
poeriod, Uith the above wmentionea difficulties correated, permitting
alzost continuous scraping and with J drille busy &t the face, it ¢
expootad thet thie oan b indreased to about 380 square feet por shift.
Laeking equipmant, ouly one drill is opersted &t the downstream fads, whers
arter the matoriel hés been blasted down, it i8 siovelsd Into wheslbarrows.

The workings ure xept safe by puttiang in bulkhsade about every
26 reot along the fzde. These are & by B foot timber grids filled with

1

webte pruvel. Vith each advanae of about 40 feat nnother row of dul¥khesds
8 put in, At intervening placees wharo the r>af muy slab, ae at ths lower
points, &« post with aap is set, 4¢ the work wdivanaes, thasa aro renoved
and the pround allowed to settle.

.ftar the muterinl has bveen asruped to the car, it is traommed
to the shuft, dumped inta the bucket, holated to the surfaee, conveyed
over the inc¢line onble &né automutioally dumped into the slulces,

The dlaeting down of frozen gravelz in drift minee ie not &

nav fwes bul hae veen tried on numerous occztians, It hae not proved
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practical beosiiee N1 the eharacier of tre mste-1al wnich after »eing
broken still required thawimg. Tho success of tnie blusting ot thie
>peration §is due to the umusnal character of the muterial mined. Thie
doey tightly pocked fropen gravel donteins an unususlly small smount of
f1ae, not ~ore tham about 5 per cemt, shioh ocourse ns emell cgyetnla and
to L losser cztent &b small mneses Or weans. Tho shattoring effect of
the uetorstion e mainly responeidle for prepering thie :wterirl for
tluiding without the necessity of the customsry thawing. The heat
Libderated by the exploston plays dut & somparatively small pors, F-Y |
this msterjsl etriktes the wa.sy and paepes throagh the sbuices, it readily
cliginteprates end ip erticfastorily sluiced.

Thie opavuation now emyloye 15 men and gperutes but one shift
of & houvrsa. Tha sucoese of this mothod has bsen proven sltnough the
operction must still be oonsldered to be in the rcxporimentnl stape. Then
onoe praparly souipped and developed eso thet 2 «rille and a soraper oan
be «ept buey bt eaeh fage, it ier the exvectation of the r&nerenent that
froz 1007 to }&00 bsuroek square feet czr bd mined per dey of two sghifp
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by working & orew of asbout 40 men, at & aoet of BD conte psr sguare foot,
exclusive of capital dhurgss and royul ty.

The hydraulicking of frogen provele in & Grift mine has on dif-
ferent oconsions been doue an & amell soale. “ith one method, the gravel
faoe was nozzled down with water purped from the underground sump and whieh
was waroed by the steum exhaust of the pump, Both the thawing und break-
ing aown of the gravele wae accompllshec with this vater. The exzcese water
wse drained to the sump to be re-used mnd the broker down matorisl wae
ehoveled or scruped into sheclbarrses or anr and conveyed to the surfuce
for elujoing. The mnin difficulties ancountored were that most of the
hadrosk hud to he dup and olecnad vu: by hand and there was excessive
wead on  the nuap lining. At anathor operastiow in & low lwing vench
~here the paystreask was oanposed of srmall ersvel oontalning only a exell
amount of porous frast, water wos conuucted down tho shaft and to the
working faces through noee snd pivs and the grovel and bedrock nozzled
dovn and sluiced to the sluice boxes ir the nuin orcss cut, Iiuponal
wnralletiny orifts had neen criven fra the main cross ocut. Pydrauliok-
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ingg svarted at the inpermost faces and rotrestod toward the moin cross
out, lesving narvow rillare betwenn the &rifts vhich were later ramoved.
4in ®dit on low grnde and whioh by foroe of oonditions oould de made avalle
sble for no other ume, war used for ocarrying off the watar and the lipght
materisl in tho talling. The main bulk of the tailing wee hoieted to
the surrace by way of the shaft. Tha sverssge height of working face was
% faet and ahout 4000 square feet of bearogk wap m¢ mined, Unlemn 1t mey
ba in some vanoh deposit affording excertionslly favorable eonditions

for & method of thie kind, underground hydraulicking in Alegaks ovn any=
thing but a very small scsle prerents many difficulties whioh prestly
outweiph the mdavantuagee 0f the rerulntion methods of drift mining.

In thg Cirele, Forty ile and sone of the more lacloted
dintriote there are & numher of ninore who work alone, and with the most
rriitive of methods take out & snall dump sach winter. /i emell chaft
is sunk to bedrook in the frozen rround which r ngas fron 12 to 25 fsot
in daspth, and an sre: ranglng from BO0 to ae much as 2000 square fent
{5 openad up, The frozen gravel ie thewad with wood fires., FKindlling
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ie placed along the face over which & layer of dry wood is8 placed and

the pile built uy to o haelght of adout = feet. Thie 1is then covered
over with eosrse gravel or roaks, Or with & layar of green wood coveraed
with & sheet iron pbeate: The plaaing tnd handl ing of thess flres reyuire
oxporionce, for the hest must be sratained snd held spuinst the fage,
otherxis¢ %he rool will glough tadly., Uometimez 5 mumber of {ires are
placeds The fires usuflly dbura from 3 to 5 houre, thawing from 12 to LB
inches bask Into tha face. They ure generally imited in the enrly even-
ing, #5 that the thaw is ccmplote by mgrning. Prectioe varies, for at
oup operatior threo piles of wood 8 feet long and 2 feet wide and high
burned for 10 hours, arter which the ground war "swested” for 24 hours,
thaewing 1nto tho faoe to an averase deptr of 16 inehes, or thewing sboud
40 Yedroak square feet. Two shafts are rometimes ured, plroing the
from FO to 75 fset apayrt, eo that vhile the gravel (s deing mined trom
one the thewing ie being done ln the other. At ané plece, & 60-foo0t

sdit wos driven on & bench deposit to the cdre of the pay and a ZhH~food
rolro made to the sarface for ventilation, ity wore thon driven
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& short distance up and dowh stream and the ysravel removed by working
toward the vortsl of the addt. The working fece voried from 2 to 4
feot in neipnt. Thip lome miner miner or &n average of 1000 wheeldbarrow
londs of pgruvel eagh winter, which return from 200 to 3400 ir gold when
sluiced the following spring.
Loste

The present day conditions for drift mining.lu feozen grovele
ure, in geparal, aaverse to low aoetu, ruainly because of the less favop-
sble ground rehaining and the snaller areas whioh limit the vosle of the
operstions. 'hen drift mining wae at Ste height, frozem gravels were
drift mined ant eaversl riines in the rairbanks diztrict, for az low ns
40 oents par eyuare f00t, and in ¢ fev cusew noar Kome, costs of 26 cents

per squavre foot were reported. In 101K, Ellio(d?,ostimntod that the

(31’?1110. M,.l., inter Drift Mning et Foirbanke, L. & K.J., Oct. 30,

lﬂ&,_ J\o "100

cost of drift mining in the rairbanks district was B0 conte to 1425

var egquare foot 9T bedrock, the aversgr veing 75 oents, basing nie

astimgle oy the duty of tho shovelsre which woe token ut 30 to 36 squars
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feet of beuroak por 10 nours, or equivalent to adoul 7 cublio yards of
grovel in plase.  Present ocosts in the leirbanks district range from 60
cente t0 w1 per sguare foot with several (nstances whora the cost (e ;1 .80,
The average., however, 1s sbout 76 cents., Irift mining in the Tolovama
aistriot costy from 60 cente $0 J1 por sguare foot with & eoet of BO aents
being reported from one opargtion whare tho pravel & light and conditiomse
are peunerally favorabtle. In the Ruby diptrict where the pay channels Are
rarely more than 75 feet wide amd oonditions generally adverse to cheap
mining, tiwe operuting oosts at & mines in 1872 roanped from (0 cente in

tho =ore favorablo instances $o 7L.88 vhere sdverse, averigling 85 cents
per aquare foot Or abvout {5 per oubio yerd., The averuge 6ot 0f atesm
tnawing here wae 45 ocante per osuble yard and &5 cents for sluloing.

(28)

in 1914, Giveon reported the operating coat per cubfe yard,

{38){‘,ihaont ey OU Ccfb. 1, 40&'

exclueive of yprepiratory work, st B operztiong &t Nome wr followse:
thawing from 27 to &0 cents; rnining 94 cents to {l.26; eluicing & cents
to 64 cente; the tots) operiting cost. ,1.40 to YZ.41. The totel height



o7 thne working fnoes veried from 4 %o b frot: from 16 to 20 men being

emnloyed and fror &3 to 158 cuble vardeof pay srovel being hoisted por

day of 2 tem-hour shifts from suaftes 45 to €1 feot deep., Urift mining

at Xome has now practically passed for most of the remaiming ground is

rdveras for profitaedle drift mining. Lumber for timbering, and fusl ofl

oY steam gemoration is used thers, and most of the available groumd hae

beon moquired by credging or hydraulic mining interests. Thero are but

fow ylages there now where ground containing lese than $4 in pold pep

cubioc yard will rsetura an operating profit by drift mining.
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Hydraulio kining.

Hywranlio mindng, & dntar.reted f: this report cunsiste in
tho weaning down or oxcavation of tho placer snd the transportation of
the material $0 the slulces by the use 0f wuter under pressurej followsd
by tho gluloling 05 the material gnd the digposnl 0F the talling, '£0
weslob Lo the trassportation and slulolny, au sdditlonal supply of water
knuwn as groundsiulce, by-wosgh, or bandhead wator Lo usislly required.
The WO mportant requliremente for bhydraulic mindng are ~- an ample,
stoaly aud chepp pupply 0f weter under hiph pressure; and an adequate bed-
rook grade for the sluwloces and to provide damp room for tho talling.

hyuranlls mipln;; du sdaske &8 beiln  condusted 4in tha beds of
tue cragks, Or 1in bench dopvelts wost Or whtoh sre only slichtily sleva-
teod sbove the oreex lovel, $0 that asdeyuale radss are peonerslly lacsking.
Mesa aradk deposite vary Irom a rew feet 1o £ feat in depthy ekile the
brienes Coawainil, sisllar cepths oi graval are wore often overlain by
SUGK OF DArron UverLurcdl, no thal Lotsl wopthy vl 40 1o LD 1e0t Bre ot
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vnodion. iao beadk Goposdty in slsska are niot charnotorised by the
praat thloinesses Or 6xtont ar sumo o Woge in Csditornia although

i Louthern ,Jacrs mad the Upper Yukon gountry, Lbors are some puri-
forous bauches wp to 100 feedt oOr wors thick suctolining montly gravel
put whiash iu swst instmioes wrde O gltuntse thes they will not mppors
profituble hyurnull aidnge o 6 penaral rale, the . laskan plaocers
huava Lnha jolu quuoontratmd close to the vodrock surtfasss Thorofore,
i1 the pay sravel iy ovorlamin by graat depthe ol barpren praval, pros
fitavle hydrauliaikdiy; oan vnly vo conducted i: other cunditiovns sre
uliugally Ir'avorublo. ihare beini; lass burren Jravel ovacburden %o
Bandln R3R tho gukn C. the snallowsr piaadr wmia vusiksgquently wne old
gui:tent par unlt of volume bolng greater, 1t 1. nstural that suan
plassr:. are tho yrianclpal wasa novw beirg hyursciloxed, shallow plavare,
howover, negescitats freguent soves 0fF Lh6 talln wnd sluwices osuzing
LoAuEs OfF mdh volousels lie wnan tho walor o4y sy be ay len bast,

HLO GBdnL LD AR uoble Chi ppasance OF Leulerrc e avtl such an impor-



tant vunglaeration ap 4t woula be fu Oovhar mebtnods Of mindng,. uuIng
voulusrs are rowdad in mogt of the plagers but {i ocouryin in lurge
nwbors nay p;ohibit mining., At sany of tho hydraulia minex in youthersn
n~latka, bouldsrs are ewcuuntored in oxgeptivnally large quantities which
partly otwitoract soms 0 the udvuhtuzas that thia part of .laska nay
Bave Over somd Of wna ipterior and Ueswara raninsulu dietric.s where the
rarcastage of ovuldere pregent Li the plagers ¥ beiyug hyaraulloiaed,ara
gouworally losee

» 80ft ropulsr boarock which can be readily aleaned with the
elant 1y algo one ul the requirescnts for low vuet operation. Jhille

the minegy st othore,thare

va

Lic fogiure is nOu uwntfmvuroble ab bawy 0O
ole nard, blogky bads luhterteddeu with tho s0fter rormatisn or the lorme~
tlon may be out by nuoorous dixes; sauging an frregular badrogk surfago.
such o thds irrejular bedrsck oan te oloanod up with the planta or with
sanll ¢anvus hoee and norele ovutfits dub unless this piplig is properly

uone, ; old myy ve drivan doaper {ntd bearook. . finad) dlaacing by hand,

Prroulniiy Lo vadLvern 1s crovitog, s wnon generdly uscousary.
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Mo prosgnue Ol sViIf clay ds vrowbiiesung, vu.up A ffioult tu vroak
apvws wits ho uobzle wua may require bBlasting tv mad In §ts diglute~
.ration. otlaky cley L mopt Wrrigult wvo waeh sithough 44 hydrosulio
minfgy euch materiul ann gonerally ba well disintoprated by Lho glante
bosors it o putb dinto the slulaee. Cemontod pravels are of rare
VOBLZ PO 35 Alasiae

alth tho uxenption of some 0f tho rolavively wsmall pluoer die-
trictg in svuther Llaosgk, the long continkeu cokidi tion: 05 aroelon huve
yROuucesa very low otroak gradientse Thue, Ltho pversps fall or mosyr of
Lho ptroass «LOX6 piacor d8p9sits ars fou.e on vhe jaward veniosnlae pnd
Law +alulior Gistrictu, rub, e £rOE <o G0 18U feot por rlle. 2hy e
1L woullOP slabky arg gonuorally rdiher, tore ulten beln f?um dou Lo
L) $pov, suu li eota inpgtancos exogeed tiblu, ol frrepularitiees in
LRAr3as ny Lrovias stasper gradus thun Wbe avears;oy snd the trlbutaries
Bhu Lhe uppul reschec O bbhe maln dirgosng are Jonerally suooner. a

groes ol L ALORec o l& reet Lp LK feeb  @r Liso is souasldorsu vhe

BlIAGUWR OVES ROlLh rav¥el SN DY 00UL.TioLlly mva. Lheount Ui slulge
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buxas wilhoubt owg.ldyin,. uh exdcisive guanli sy O waler. Kvaroulle-4dng

Li. we strows vody or tow lyln, benomes ndyndont Lu the obtroan, thoraolord,

roguires & pdantiiul supely 08 grovnusialos Or by-wash water vo partly

alfpet Whe luw  Fodes, shd 1% any LeoIm® nocessury to AuWdpty a aspecial

rp bhod sor hydraulioxing weeroby u baltar gluloe grade o= be aronted.

salursl wasp taci iivioey are sloo gowsrdly ssurlag, nwgepal vsting the

pLudnlizg 0. Lo talilng.

urotndsdolod vr by-wash wator ig sondoolsd over the cauk v t0 the

piuloee throush open oba.holp sud g ghuerall. tno surplup creex weter

allaxr Wo pglanta seve been sugp-liod, She quanul ty avalluple e wsuslly

sndl, Gspoelally darin, b pMatar pacly Ui bhe av CABYN BORSRie “he

;OGN 0 rouwdslul ge wurar rpoqultv e Lo overaed prinalpally by the [rade

IV LBAPLLLE, L ehsPualor U the ustericl acd the slge ot tho sluioes.
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ol the Vpor tivLe A LuuLiesrn aloshie
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Sutld tiuny ot puverge 102 oblalrdng lamo sw llve at hlgh neuds xlthough
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sieall guatilitles ol wabor wnlch have vea:. Lnpowians anu roionses futoreivtontly
For whort eriouss
Yhe Boasoin {0y hydraulluadn, Lo dslablishod vy Lhe allzate «whiah

Aulupslly afioots Gho wister oupglys posiu: the hpwulespy veduzlunua by a
urowhb, Sk suppdy Lo quicdly cadugew whon tho temparaturs urops Lo rreezinge.
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i e proeparatory woes 4 douo lu ,prli and Eay or after the souplotion of
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govin: the (ravels anu waors Only one ahdrft 1: worked tnis may oo less
VLAt e uervaY o7 the Line.
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witoh wlil v usgusssd unasr seyarate noadlug.

e cupitul lnvesisu fu Lhew waler suppay, byaraulic equl pment and
Yor oponlug up the propurdy L wust variublo bocausgo ¢ the :many dlliforlng
sonditdonee oo gont 05 oringis., the watar 10 the proporiy undsr pressure
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Gl Leiog e 05 ladi, Supuoliy sud lox'q; 185 Lhe ikgre are nunerous instaunoes
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i tne avaraga Sdasxan hydrsuli o oporation on oreek or ghullow bonah ¢round,
1oy tros b W U years. Uhoru are o few hyarauiic rmineg that hiave uvpeon poe
tive ror longer perlous while others are v.s#ratod eriodioally by loapera
ur throu,h chuuyges iu uwmouraship.
lu spito OF Lhe numarous adverse cwrnd tluns whidh nave veon wantioned

byarauizsid iy hae ) AEUrtont LAneo in aabeddn pluaoere EABioge A4V mogy vy
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Oragk Lluuers boln;, hyarczuliowdd, Of &rv Lol wirged by other methods,
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tne sluleoe by ouo nbsers fuch { 1 i/2 oulic reet Lor u@nube) i 24 hourg.
Li vaclos with tho topth and gbaradter Or whoe wvaterial, Lho ocharaster and
LHPuLo 0f bowrdwi, GlZe wnd Lrads of tho slulcws, Syps O riffles, iLo
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thy sidll Of the operator. <Yhe duty Of water must be at lowst approsnataly
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The table on the dusy o. the winors luah &L Alacka,
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lptiasr fu.orio Lion way 40005,1080 bul wrere [ousiblo tho rdsnli data
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frow the water. They sen, however, be couneidered e being close
approximetions. although the gdusy ot euch nverctlon is subjlect to varis~
tion and many of the o:ampler 2re hased on daots eovering mly arort per-
tads. The mumber of minors inonee of water used as given in the tadle,
includes ths averspe amount ussd by the field glants, the stacker glant,
or the slevatoy, =z« the csse may ba; nnd where so noted, ijrocludes
groundslufce vatar, which {s the most varluble in quantlty. /¢ rwos. of
the onerationg the woter prassure rapidly decreases ak the s0rk proceada
upstream,

The general y low duty 3is accounted for mainly dy the low ded-
roek and gluioe box gradesy by the poneral low wetor proseures; by the
large emount of water used by the elovotor or that ueed by the stacker
¢tient, Or the large amount oy groundsluleco wuter, as the pase muy enply.
At some of the Nomg operatimmp ~mch of the magterial is flat, whils in
tho Sotithorn slankan dietriete the gravels erc untmnally heavy ond
renrrally larpe smonnts of groundeluies witer are rgquirad. Yrozen
cround oonditiopa at some of the operstions isay lower the duty materiully,
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while at others the plants oan pip® the frozen meterinl ae fTeest as (%

oan be transported to tho sluice bozes, “xam. les ure unfortunately
lacking on overctinmme whers 4t 1s not nescessuovy to either clevats the mae-
erial or stack the tullings, Under auoh‘esnditionu b Guty of 3 to 4

cubic yarde shsuld not be unoomnon. Tobles on riante pudlished dy
wanufoeturers ususlly chow that the duty of & glant under averags condle
tions ie taken aé being approximately 3 cudble yerds., In hydraulioking
the emall rounded gravels of the "Tnite Chunnel” hench in the aweaon

country. the water duty raaged from 2 to 10 oubic vards with sluice

39
rrades of 12 to 14 1nchon.( } The dutyw the Yukon Gold Company's

(39) B .- [X AT 5 v I3 Yy Q n ,l
Furingtos. C,7.., Oravel and flager idning in Aluske, Ve.S.460l,
D ayy Sulil 363, 1800, 14 139

operations on Bonenzu Creek runged from 4.80 to 6.60 cuble yards.
Water under h gh preesure is more effective than under low
prapeure, aud tho duty of the wator ier apt t0 be low when the hend is

(40) .
lewe than 200 fest. furington/esntente that on inersase in head will

(40} _

nrington, T.h., on oit. v. 184,
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not incresse the amsumt of pravael whiech esn bYe moved to the slunices, foy

ths Yoros of the wator s antirely axpended 1n piping against the fase,

while the sluice is tho pgoyerning factor in movipe the gravel after 4t

leaves the faoe. Thile {t is true that a glven quantity of such epenl

woter will only move 8 overtuin emouatl of gravel ¢o and trrough ghe sgluloes,

hosng dependent on the crade over which it runs, & high hesd delivers

-0re water, and will more rezdily Cisintegrate the matuerlsl than & lower

one¢, provided other oonditions ere sgual It ie alaso customary Alaskan

pragtice to get bahind the material and drive it into the cut and to

the rluioes, where a high head will move {t more readily ant farthey,

therady pormitting the working of larger plts and requiring lass frequent

movee of the glants,
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Hydrseulio Kinlpg fethode

The many differing conditions governing hyaraul 1o aining hava

coused the devslopment and udoption of verions mathods., ¥hnile the gunaral

principle of all of the mathods may be quite the same, thers are di{ffer~

ont ways in piping down the material; in daliveripg it ¢to the sluiaes;

in plaolug the sluloes; and in diapoasing of the bdoulders and the talling.

The wethods used Yor removimg the mose, the ruok and ln gome instances

the barren s:nd, gravel and other overburdsn, prior to the hydraulieking

of the pay gravels, have been desoribed in the shapter od "Stripping®.

The hydranliosking of bench depousits clovated wall obhowtt the

gtream levels, is o apaparutively siwple mutier when & falr vator supply

is availudle, &s atequate grades for pluising reguirements and dnmp room

for tha natural diesosal of the tailing are genorally provided. Yhowe

o degp beuch deposit mnuer duoh conditione is $o ba mined, the 2peratiom

3y bo starsed at the rim or the exposed rase of the deposit, or an adit

moy be driven in the bedrogk, or & decp osut eluiesa out, until the pay

chaunel 12 ernoocuntered, In the caere nf un adit, & raiee 18 driven from

{¢ to the surroes, whiob is lrter enlarped by virinp the surrounding
~208~



moterdal into 1t until & pit ip opened. This wap dome in -pening

tno leke beu deposit in the Jilver Bow nesin baeck 0f Jumesu, where &

loxg tunnel was driven through #olid rock tappimp the dewmualt and through
vhioh the tailing wap ounducted $0 the dump, Uinmiler means nave hoen
usd8d in o:ening up eome of the high denoh pravels in Cal ifornis szd clse-
wnoere. The sluiee boxet ora ther ylooed in the tunuel, or im the ous,
ar the 62re may be, The piants are set up {a fronmt of tho bank, but'u

1 sufe Gisthnce mway, and (irsated sg . inst the bank, whioh {s undereut,
cavel and brokxen down and transjyorted throuph bedrock sluises tu the

aain miuice or sluloe boxen. Theao bedrook sluices ays wept well up o
the faco and if the formation ig hard or irreguiar, they may be an jtem
0f oconslderzble cxponee. Steel fluming or ahutes are nometimes lauid

on bedrock tv aseiet in moving the lonve ruteriel to the slulces. It

is more customary to pet denind the matoricl eﬂm;tvnfcscm down and clear
of the faca and drive 1t into the hesd of tho boxes, T or uore work-
Any, faees should be proviwed se 46 to permit continuoue operstion, A

¢ fde mswips slong tho provel bany with the nogdle will beosk down wmore
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¢ravel then where the witer 1s permjitted to pound "dead® mrainst the face.
For undersutting the saeller sized noszle s gencrally the more afficient.
Yhen the Geposit is frozem, unvercutting is & slow and unsetisvasatory
operation for not only is it di{fficult to cave & froxen dank dut on cuving
it will usually break off in large aohunks which may bs troublesc:e. Cone
stant application of the pressurs water syuninst the froxen fuce 18 poor
practioce. Jstter resul te can generelly d8 obtatned by piping desp
verticul outs into the bank $t0 expose & large . area $0 tho vlements,
and nozzling off the thawed material from time to time,

Vhers the shallower p).nocﬂ's are hydraul oked, it {n5 the more
goenoral practige to set the glants on top of the dank, getting bvehind
the materiel and ariviag 4t into the pit csnd to the slulsea., /dvantuge
ig 80 token of the grede and the material is driven ghead in the desired
direotion as it 18 loosened, and in frozen groumd permite 8 largar avrea
to be exposed t0 tho elemante for thawlng.

Bofora the mining of araeck doposite cman bs uauertaken, ample
provision must ve made foy diverting the cresk and all excess wuter

~200-



around the worltings as atated under "Water Supply®. Speelsl aconsidera~

tion rmet slac be piven toward safepuarding the opsrotion from high floode

vhigh &re of cowmon oscurrengo in the narrower vidloys,

Hydraulic mining methods as practisced in /laska, excluding the

bench mathod mentioned or whare hydraulic elevators are ussd, san be

divrided into threp gencral glusses!

{a) Piping the maierial into the heud of the boxzes.
(b) Piping tha material over tho side of the boxes,

(6} A combiuntion of both (o) &né (b}.

Methodr (b) and (8} are spaciel methods that have been developed

to moet some of the adverse and limiting conditions encoumtsred in mining

tho creek plousersz end arp bleo appliocable to soms venah pluoers, Methnd

(b) ocen be divided in three gencral elasses Lared on the position of the

gl uwioe boxes in reluation to the surface of tho bedrosk, ac follows:

{1} 'The slulce boxee sll set in bedrock, the tops being below

ths surfaes.

(2) Tne Lowar hoxes in or on bsaroek, the upper onae on or

atova BAUdrook surfucCo,
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or & of
(8) 4l the boxee on Or elevstsd sbove bedrodk.

There ure naturally varistions in prastics, dut only the mors
distinotive and {mportant rethode aan be ;iven vonelderatic. Tha eelao-
tion of the bent method for a partienlar operstion {s depondent on many
limiting frotore, ench method posesszing certain advsontapes. The size of
the pit that oan be mimod i1 poverncd principelly by the hesd or pressure
af the water and will therofore rﬂ§gu through wide limits,

(0) vipine into tpg Hgg_l d of the Soxes

Thie method {» In most gemsaral usee in Alaesks and ie boat adepted
foy hydraulioking shallow henches, and comparntivaly narrow oreek depositvs
where the bedroek pradient $s O inches or more to 1L feot. Its apypl toa-
tion in oconnestion with the mining of the dec; benshea had Lean men
tioneds Yne of the prinmoiphl mdvantofes of thie method ie that all of the
wuley ue®d rouches and ie eviilable for the sluice hoxes, 80 thst a
amvargtively omall volume of water will often suffice. I'or this recsmm
it is the method most ol vBys adonted by thoee operationg having emall
wator suppl les or whore the wator is used intermittently. 4 relatively

Y.



short string 0f slulce boxes are penorally rot B0 they ocan usuelly be
given o highey pradient then thet of bedrock by taking mavantepe of local
irrepdlirities, or because of the srorter hedrock excavation necessary
to obtsin such prades. Liphtly construsted sluice boxes are used and
the ‘nstallation for a pit oxn gencrally be quickly made, which ip 8 big
adventape whero the vlacer is not over € or 8 Teet dueep and Other oon-~
ditions eximt which necassitate the woricing of small pits and eonsequently
frequent moving and sotting up.

The sluiee boxes ore first instslled at about the middle of the
lovrer ond of the puryposed pit and depending on the oheracter and grade
of the badrook, sroe placsd on or in the bedrosk, wlih the hsead of the
boxp: low enough in bedroek $o permit proper eniry. These some aone
Aitions end thoao gpoverning the talling disponaly Lim{t the mumber of
sluice boxes to Yo inswlled. “hers the besroek ie hard angd the
natursl pradient (& Low, but & or 4 boxes sre gonorelly used, while
updor norp Pevorable conditions thera may be L $0 1R or xnore, Timper
or board wings are erocted ot the nend ¢of the boxpe, one N ench glae, and
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supltng elicht)ly upstream. Theere seorve ns bnokstops snd & ochute for

the water ard materinal. Ar & ruleg, the flelo plants are vet on top of

the bank, ¢ & distanos upstream from the wings tependent on the pressurs.

At the mverage operatlon one or ¥wo field glants are used; if¢ only ene,

it is ;lpeed at the upper ond in line with the aluices or whiftedi adout

88 rogulrew; i two are used, oneo is placey neéxr each upper corner of

tho purvosad pits

The materinl ie then plpod townyéde and into the head of the

boxes. Pite from 300 to 450 feet lonyg have heen rmined by thieg wethod,

vhore the wster prescare and otheyr conditione are favorable. In pits of

thés eize, howover, intermadiste or “vooster’ plantec bre ueel and the

meterisl raved along in stages. “here o siatiefcetory slulce box gredient

oan be nrocured, & succession of enori plte can dbe mined by oxtending

the sluices upstresm £f4i-r each pit hes deen piped im; bdut this practice

may sive little aavantepe {f the ta'ling 7ust be ovscked. 1. 22484

{1lustratee sueh an operation on o suullow Homch In the Bot wprings

glstriot. Note the -.oBe Bnd nozazles., a8 zueh more hwterisl csny bs
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(22494) 1Yydraulic mining, Piping into the hesd. ¢lulee box axtension.

(£4627] Hyaraulio ~ining Ir Yentnn distriot. “iping into the head.
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moved through & sluice box thsn through the ground slules or bedroek

glulee, tho plangs snould not be t00 far removed from thoe hoad of the

boxes or thée duty of the water will be grestly reduced, Some operators

sllow ths heud of the boxes t0 be Bhove bodrook, or bedrosk oconditions

eometimes make this neosssary. The materis)l must them be piped up o

plope before ontering tho boses snd the warer backe up in tho pit. 4t

~oet of the cperatione where thare is sn aversge bedrock, O sump o

pothole is almost certsin to develop ahead of the doxes, This {mpetes

the flow of thoe water and materinl, requiring additional piping to move

it.oan and into the boxes,

Y eypieal oporation of ite kind is soncucted on Yalla Ursek in

thy Yontna distyiet. The areck depos)t averevas & feet in vepth and

conplsts of uafrogen, rounded gravel, 10 to 105 per ceut 0f whigh is in

voulderr, tho largest belng about § feot in maxi-om dimension. DNedroek

ie » eoal formation of olay, shale and sandstons, and easily oloesned

witn the rlontee he uverupe plt mined s 00 fest wide and 12b fost

Youp. P ea field plante with s-ineh noexlee working under & 100 foot hemd
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are eet on top Of the hamk ro that while one risnt is piyidng into the
neod of the hoxea on ono efde of the rit, the houlders are remsoved from
the other slde 8nd piled by hané on clemned nedroak. Fl. B46R7 shows
the gonerzl pit and siulce arranpements, the boulder removal, and glant
stacker. “neause of the low prade of badrock from 42 o B4 feet af
boxas are all that ean generally bo ins.alled. These boxer arn §
inchoo wice and &0 inches desp, rot on an 6-inch prade and provided
with ptool Bnof€ 2 by 4 riffles plecsd lenpgtnwise. The tniling requires
conecant otacking dy a glant with o-ineh norzle. Thne water supply,
ineluding pround sluice water, varier from 250 to 700 nminers inshas,
The average orew contlrts of ¢ 1en dividad into two 10<hour ehifte,
Juring coriods of maxirunm water mipply, 8r arcs of about 1000 egusre
feot oarn be mined in two shifte, or the averape plt eornploted in 6 to

9 anys. ;/ eetv=up for a4 now it ie wace in ons day. nring one of
the noet vavoradble acueons, 70,000 gquure feet of pround, averusing 9
feet deopr, wnich included one foot of beoarock, wus 2ined in 75 doays at
@ eost of 7-1/2 centa per Bquare foou or 2& eents per cubic yard,
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sverags oosts nre from 30 to 35 cente per cuble yard. Lbout $BOOO is
invested in the 1600-root diteh sud the nydraul e eguiymsnt,

4 ierpe hyaraulic oparation {s conducted on Crow Creok in the
Girdwood lListriot, where the unfrosen craek doposit voaries from & to 28
feot in depth, averaping 12 feet., The pruvel ie unusurlly heavy, about
5C por cant reing over ( inches in diameter «ith mawy large boilders.
s faleel bodrock of tough olay is ususlly minud to0, the true bedrock baiung
v vlate and praywacke. ull belng reodily oleoznaed with the glmts.

The usual practioce hae besen to mine &n arsvs in two paraileling
and adjoini{ng pite, each fro: 100 to 150 feot in width and 400 o 450
feot long. sech pit is worked separately but kept sbreaet and esch has
{te own sluioe LOXOB, Thie pemaite the sits to be sltarnutely ueed as
% hy-pape for the creek wutcer and while the boulders nre be ing handled
in sne pit, piping ie done in the adjolzning one, permitting prrctically
¢rrtinuous 0. er8Lion,

/ ho. 7 rlant with G«inoh nozzle workinge under o 145 oot head
ir fot % top of the burk of eoch pit ant sometimes another gient of
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(24568) Mydraulie nining on Crow Creek. .oudble sluices.

{£4554) Yyareullc mining st Crow Creek.  inpe sné sluiess.
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sixmilay elze ip €6t midway botwesn them. Tha sravel from each it 1p
than ﬁipad down and driven into the head of the boxes, whish are provided
with the heavy tilrber wingu. “ee fla. 24554 snd 245B2. ,s the plants
]re woved uzp stronm and the dietance 40 tho head of the sluices »asomes
09 long for the giant . to resch, & smaller "boostor” plamt i& sst on
bedrogk At one stdo of the pit and ebout half wey aown. ™he head glant
then drives the gravel into the fleld of thie boostsr giant, vhieh in
turn ,ipep &t or and into tho hesd of the boxes. After the gravel im
‘oth pite hat beesm piped in, the grovel between the pits 18 removed and
tho veirook 1s piven & finkd oleaning with the glante. The boulders are
drilled with oiyr drille smd blusted, and wput throngh the eluices with
the rest of the ~wterial, & %3 7 ¢lant with 5-inch nozgle under 170~
oot nead stacks the taflinps from both aluices. The houlder and
tLiling dieposal will de mpre fully decoribed under those hnnaiggs.

The eglulce boxes are H feot wilae and 4 fool aqsop ot on &
.
o=ineh gradeg, fro £ to 17 lenrthe of boxer teing rensrclly rrovided
for e ¢ch 1ine, Tuil yifflow of 40 lb. weipght sot transverco, Bre ursd
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iv tho firet two boxes, the balance dboing 25 1b. rofls mot leagthwise,
Pros 1000 to 1400 miners inchee of growumG~sluice water {n addition to the
¢isnt watexr, passee through the boxes. Incleding the water for nsmckmg.q.tL
the tuiling. shout 2600 minere inchou ore normally umred, paviag a water
duty of about 7.5 ocuhie yards. In 1923, 66,000 cudbie yarde were mined,
the orex ranpging from 12 to 16 men. Tha cort of mining exolusive of
royalty pald for the uss of the equl:ment und for the claims, wae 48
cants per oudbioc yards This property war equipped and opened up ovar
1% yenrs ngo at en expenese of about (250,000. Prevemt oquipmeng in use

and the l~l/4-mile ditoh 1ine would 00s% shout +30,000 to replece.

(h' iipinp over the sidu, the mlulige boxer L1l set in bedrook, the tops

ve b s the surfs

(1) ™nis rmethod ie ured in the Nizina Qigtriet for the

hydroulio mining of oreck doposits and is erpocially well adapted for the

copdigionhe encountered thore. The pipine over the saide Is done in twd

wayss with ono, It 18 started at the upror end of the purposad pit,

worklng uownstraam] with the othor, thc start ie mode at the lower end

working upstresw. Ynoh nes ite merite, which can be bheet showm {n the
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aescription of the operat! ne whero they are employed.

The “.an Creax .ining Ca. on isn Cresk c¢onducts one o2 the
lorgest hydrauli{¢ operations in slepka. The credk deposit mined by this
mothod varies from ¢ to 16 feet iy depth. 7The pruvel is rounded but
unueuslly heavy, containing up to 75 per cont of muterisl over & inches
in dizmeter, rome boulders haing & to 10 feot in maximum Gimousion. The
kaarocx is & wulute formtion of varging onuruetor «ud hardnsss, and is
cut by wveceasional hard porphyry dikes which form nigh ridges.lalthough in
rcencrsl the bearook 1s not hsrd and the averepo contour ie auite regular,
The gold is cosrse and hoavy and of the “pumpkin aged" variety, from 40
to 60 par cent will rematm on & )/4-luch scroen. Large cuantities of
comper nusgets and nome netive eilver are also uvresent,

The Bfze of the pilts miped usually ringe from 500 to 700 ané
more feot ir longth aond from 170 to 300 feet ir width. sfter & pit hawm
been completed & Ling of nlulco boxes, 4 feet in width, are set in the
upoer ena of the olu roek glulce and jact 46 the lower ond of the
rersasea pi%. anoe dre paved with lonpitudinel ruil r#{ffles.  “hile
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depsndent on tailing reguiremants. upuslly from 16 to 20 of thers hoxom
are instzlled hut nover less than oight. 48 noon as the water deging to
run in the syring, snort winge are constructed «t the hoead of these boxes,
and vith a8 glent with 4~inoh nozzle, o centrul out rumsning the full
length of the purvosad pit is plped through the grevel and into bedrock,
The bpeuavock elulee §s made about 6 reet wine snd 5 to 6 fest uonep or
deop onough so toat the top2 of the hues will be o fo0t or twdo holaw
the surtace of bedroak. Yi{ok work is recuirod in muking this sluios,
and while the horder portions 'mst often be blasteu, a6 little blusting
as poseible ie doms.

The maxtmum prade ohtoinadble for the clulce boxes ronges from
5 to 5=1/2 incncs, olthough grades bo }ovw ac .=1/%Z inches have been used.
®no slulco boxee, vinlch ore 46 inohes wiue &nd 46-1/2 inohas ceep, inelde
dimenel ons, are then installed for the entire lenpth of the hedroek
sluice, connesting with tho lower boxes., They nra squipped with 20-pound
rall riffles voucea &t 4-inch contere, placed ienprthwiss and splked ¢o

6 by 6 inch ties. Une and one~h&lf inch roaras are aped t0 line the
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Oripins)l sketohes accompany original
6opy of report

kige 68 = Tlan showing hydraulic mining methed of plring
over siGe Of hoxes, sdvancing downstresm.

Fig. O ~Luthod of riping over unc .ide
/dvancing Upstrenm

loctton aneross hedrook cut, eroving ponftion of
Blules boxes in relgtion to bedrogk
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ineide of the boxecs, while the outside 1s wrotected hy nailing henvy
sl abs or old boards slong the upper yurts.

The pencoral set-up and srrangement of the workxings are showa
in Fig.ﬁa\ A lsrge smount of ground sluilce wator is turned into the
head of the sluises, generally cbout twice a# wnuch as that supplied dY
¢ field ptant, »o that the hoxes ran practicelly full whem a rfisld glant
is uperecting. Toe inltiel cut is firet made to0 hedroek at ths upper end
of the pit after vhish two No. 4 glants with B-inah nozsles working with
a head of 275 feet are pluced on bedrook, one on either slde of the sluice
and well to the outer edge, a8 shown in the figurs, (/hile the giant
cn me oide ie piving the materiel slong the dlapronal faos and over the
pide into the eluices, the boulder crew ig preparing to dlast the houlders
by "bulldozing” on the ather side. Se¢ boulder disposal, ). 340
Thus, the piping and douldar operetions alternste from ome side of the
sluice to the other. 45 8 mle, 2 to & neriocds of esoh are reguired to
rat to bhearock.

L1l the meterlsl roes trrougt tne boxeé except the lurpsst



boulders. 73hese are underaut, rolles over snd left there on clesned
beargok, « gLiee or sut from 586 to BO feet ved) is nude &lons the
diagonal fnoe to beurosk and from 1 to & foot of bsdrook ig pipsd off,
atter shich tha glant ie cmoved ahead (downstrasm) to §ts next porition.
Following this, two outfitp of £~1/2-ineh hose equlipred with fire nozzles
are used for the finsal clesning of boarcck. boep holes ary cinanec out
with a eyphon, Ths rmethod involves the uiping 2ver the side endé cleaning
up 6 eories of dlagonal ocuta until the lorer and of the pit 1s reuched
and eompleted. Contlruous rtaeking of the toiling (¢ Gone by & Xo. 4
riant with 2~inch nozzle under & J10-£00t heud.

The upper boxer and rook siuice cre aowetimes clesned uy as
the work acvuncor t0 savepuara &eainst tnoft oy flooa, but pencrclly the
ontire ult {e completed veforo the ocleun-up sbtorte, The olean-up is
#eas aaring tho day st:ift only and ie done by & =ell orgsnigzesd crov of
ton men. ‘enorklly 10 boxes are cleuned up and rewoved at & tlme.‘ “ith
the water cut dowm to the proper pdint. tre ralle from the apper or first

ten bovxer 4re remoiveu, the heovier matoris] and the oocrse coppsr nupgets



ara torked out. and the bulance worked down tho sluiee and clesned up,
The timber pusrds and the sjdes of the boxes, szcept the lower hoard,
are them removed and with the canvas hose ocutfits, one on esch slde of the
eluice, the msterial alongalde 4% pipsd in mné onother cleun~-up made,
Thne remitining parte of the boxes are then romovad sand the meterial {n
the rock slufoe haosced wowm &b alean ar porslble to the toxes below. The
noxt tem boxer tre similarly handled und after the entire Bluice has beem
alouned, an aversge of 785 to 80 feet Yeing 8o olousned up in n day, & final
cl sn-up of tho rook eluloo is made« Thies is done by the foreman and
4 men who niak out the areviees, 2nd with a water syphon put all the
nuteriul through two lengths of 12-inch riffled boxes wvhioh aro placéd
acrose the rook slujoe and soved vlong as the work progeeas., This final
clenn-uyp raquires rrom 5 to 6 deys unddr nverssre conlitiors, vl. 24537
and 24640 show the oompleted pit xith the clean-up under way.

»hout 16 men sre ¢enerally emploved, the rornlﬁr pit ecrew for
each silft of 10 rours consirting of 2 toreman, no-.zlemdl, astickorman,
¢lujeo tender, —owder ~an, powdermsn's nelger and I or ¢ extrag, with

the entfLe ro crranred that the byarsulickiop 16 vrecticully continuous.
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(24537) Hydroulic mining on Lan Creok. Com;leted plt showing bearock
glulee and removal of the Loxss.

(24840 iwn (reek., cemovinr eng cleuning ur tho sluices.
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Aceording to the monaper, ¥Yr. (. Howard Pirech, the cvorsge
vaver aaby per minere ineh e 0,25 oubic ysrds, the wuty belng nore dspsnd-
ent on the volumo of water used than on the prepgeure., This low duty is
#opounted for mainly beesneo of the unusually heawy matnrial and the low
grodisnt, requiring lerge quentities of ground mluise water.

T®wo pits were coapleted in 1923, wilch was an exceptionelly
fovorable ssakon Por nydraul leokinmg, %o, 1 nrit was 528 reet long and
avernped 165 feet wide; Ho. 2 uit was 480 test long and averoped 170
feat wide. The Uo. 2 pit which averared only & fest in uwepth, regquired
9 apye for making tho sst-op, 17-1/2 days for hyirsulloking and 10 dags
for tne ¢lern-up, For both pivs, BE daye werc texen $0 make the pet~ups,
42 twepty-four~nouy duys for hydrsul ioking, and &6 ten-hour ghifts for
the clean-~up. The espohees fOr tha asaeon ware 334,124, Shom
$100,000 nas been invested in the wuater supply zmnd equi;ment.

The entire operstion is conduated ir o wost sysiemetio and
tusivers~lixe ranneyr and 18 ano of the few hydrunlic speratisne whore

Becurate detalled secounts are kopt of the aper:ting dnts snd the costs.



Those ore plven in eummmerissd form in tho following toble)

Eydraal ie Yining Costs - an Jreek Lining Co.

191 6-1920

Conra _por Cu n Average. p PR 1Y 1922
Opérstlon a 0.091 30.1@. 30.081.
I-’Md'orr -087 nl” .104
“znlosivee only 084 2108 046

(o282 0.408 0.
Jverhoud,eto. 102 1248 .102
Tom 00336 046& 0.335
Ophrating bute
(v. depth in fest 2344 12 18
fJQ .6 of bedroock mined 131.29‘ 140 021. 154.788
Cqudlo mined 113'8‘3 62.318 10?).190
actur]l 24 hr, days operated 4.2 64 7.1
AV, no. of men employed 18.4 17.8 16.8
A¥. wace per enift, mess incl. 6,04 667 bedB
tiess rost por man day 1443 1.68 1.62

A Avernpe per ssason over & period of five years, duriag whieh time
869,214 cuble yords of material were '2ined, the totzl costs runping
from 12 to 60 rents por cubic yard.

The avove dite includes g small yardape ined on the henches.
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4 pimiler mothod, but diffordng in the boulder disposal ang
tho construction of the slulco boxee 18 useld &t tho Ko, 1| operations
of Jnw. E, Andrews on Chititu Creek im the Kizina district, the vperation
velnp woll $llustreted in Fl. 24840 snd 24844,

£t the Xo. P operctione on this Creek. while the set-up ia»
maue in a wiuner very similpr to that on Den Cross, the piping starts
8t the lower ond of the pit and aavuanoes upstresm. ge6 Vig.
By vl ternoting from ne slde nf the sluices to the other, the naterial
Ie s1ped alomp o fuodp 8t z2bout right mnpler to the sluices or tending to
point upstroam & bit. 5 polnt of the bank naxt to the sluice is often
lodt tD the lzgt as & protection to the men clearing boulders on the
opuosito side, in ather roepecte the wethods ured at Yo, 1 avd Roa. 9
Chititu are ‘very mach the somes, The boulders are lozded onto u stqel
ttone boat oporated by donkey noist amd piled on cleuned vedrook, The
tailings are ntucked by riant.

« aueciol type of siluieo box is usec. Ties are placed croge
vise {n the bearock siuies to which are spiked 20-nound rails, placed
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(24643) Hydre:lic mining on Chititu Creok. :ijing over the side.

(24644, Iipins over tho elue or Zhititu Lroek.
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longthwise and epaced at 4-inch centers. Those cerva as the hottem of
the sluioe, the cluer they belng bhoarded up ae at Lan Creek. Caps are,
however, used Yo keep the tops of the boxss from sollapsing. The grade
of the sluloes at Xo. 1 is B-1/2 Inehes: at Xo. 9 it 18 6 inches. The
boxes are 5 fast by ¥ feet in dimension and those below the it are
canstrusted with the reogulay bottoms. fhe c¢lean-up is8 eonducted tn mueh
the came manner as at ltan Creek; vt se becrock i{s penerally softer and
permits the cutting of & pmaother bedrosk slufos, this sluice ocan be more
eablly cleaned up.

in 1985, the ¥e. 1 operation rwmde n set=up fOr & pit 960 feet
long, sveraring 150 feet in width, but mbout 150 feet remained unrinished
8t & Lower ent ct the close of the spason. The averapo topth of the
daenosit wag 10 faet. Thars wore 368,326 cuble yarde mined in 64 twenty-
hour doys. The ledor und mees cost only. for wsking the set-up, hy~-
uraulicking end olraning up is reported tO huve been 27 cepts per cuble
gard. 1t the Lo. & operatioms @ pit 460 foel long, averuging 140 feet
wide and 11 fect deep whe hyaraul ieked in 44 vwenty-hour days, the total
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yardags handled being 23,323 wublic yarids. The lgbor and mese cast only,

for the entirs operntion, woe Z1 cents per cuble yvard. In 1924, the two

operations mined 98,180 oubic yurdc, the averbogo weopth being 9 fest at an

opérating cogt of Bl conts per cuble yerd., 7T irty-five men were smploysd.
The method of piving over the siue with the eluice boxes all

set below bearock ap described, ie rarticularly adapted to the nining

of oreek placerg that usre ecamporstively wido ond not too smhallow, contaln=~

and

ing unusnally soarse wanh.?whoro the stremm ° rradients ave low. An

ample stendy woter supprly under high presrure and ¢ large quantity of

croupd gluice water is reguired, To insure sgood gold saving, the pold

ghould@ be conrse ani heovy, Tne rlacer should he 4t 1 &st 10 feet weep

w=ith otner conditions favorable to provide w su Ticient volume of rmterfal

to justify maxiug the extenpive &nd costly set up. The bedrock snould

be frirly regular and not too hard, “{th thie method, the sot-up for

the ontirs seassons Operction can be made at one time and further permits

rractiecally the eontinuour use 5f the water during tho soeheodn. o

backetops are repuired, the grevel faces serving for this curpose. The

~316~



dip, strike and sontour of hedroek roik ire esome of the detrrmining
factora ip OOmparing‘the advantare of working upstroam oy down. “'orking
downetroam frovw the nend of the plt has the navantege of the grabe, and
the muatorigl veing 4{n motion in the gemeral direction of the flow in the
el wices an resching them, can be more »eadily tranepgrted than when (t
ig pipod etreipht acroes or angling upstream, a5 {e the case whon the
work 4dvAnces uphtYeam. In thie lattor cacs the materisl may come %o
practically u dead etop on striking the clulce flow, and must again dbe
put iy wmotion. Thie hns & tondenoy to bloek the sluloes. However,
where thers is muoh fiue materisnl present, the bhoxes osm be uasily
ovarloated by efther syrtvom. Tne Gownptresi sydtem pormits thoe pluioe
boser and raock sluice to be tloaned up &t sny time ar fay ae the work
has suvanced, wnloh is 5 volundle eafeguard wpguinet vosgidle theft and
flood, It may, howover, be imposeible to camplete the entire pit by
the end of the eeceon with thie syatem and the following eecasons work
ba thereby handleapped, wheresars with the sv:=tem 0f working upstream, it
ise o gimrle ratier to extond the pit.
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{b)  ¥ipip over the elugs of the boxes, with the boxes agt we stated
da and

The prooedure in piping the material {nvolwvee practically the
sanmo principles in both (2) end (3) 8o they will be troated togother.
Tne onief bencfit of setting the boxse in tuese jposlitione ie that a higher
gratio okn ba plven than netural oonditions afsford. The matarial fram
the lowsy yurt of the plt mat be piped upatream before 1t'1n riped nvey
tho 81de® of the boxes 1n order that & sufficiont length of aluige hoxes
will Do below to imsure good pold resovery. As the tops of the Loxee
above thie point are gansrully slways nbovo bearogk, wmost of the
matsrial must be pilped us the lovw incline of pravel alongelds thy boxes.
Cnue of the prassuro wstor doea nat reach the boxes, eo any addivional
volume Of ground sluleg water must be turned in at the hoad. The
holght to which the boxes may be plmoed above hearoak ie governed mainly
by the sise of the materlal aad the pressure of the watsr. Then thd
hasds of tho boxes are rlased 8 to 10 foet stove bedroek, it s
ronevally botter proctico to drive the material frox the upper part of
the pit aoonstream to o oint whero tne olrvation ic lesss. The yroseure
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vater should be under high hesd vo thet most of the miterial oan be
readily piped up over the side, wpnl to permit the working of & pit large
engugh 0 Justify ths set-up. The mutorial snould bBe o2 & conparutively
k2all eixe, otherwise an unususl emount of the conrser rocks may have to
be removed and pilad out of the way. The :ethod is usel prinecipully iu
tho borty ile, Cirelée and Sevonty Lile alemtriete amd ¢to a small wxtent
in wome of the othor intorior districts, where the orsek yplacers are
from B to 12 fest desp or sre of that depth after having been stripped
of overburden.

Sn fngle Creak, in the Circle diatriet, the froran aregk
aapokit nverccas 16 foet in dopth snd 18 feot in width, the central 60
feet having beoen previously drifted out. o helyp thaw the sround ané
sleo to got rid of troudlesome aundy matcrisl, from 6 to 8 feet of over~
burden is stripped with the glants, usuxlly & Bsasson in advanee ot uctual
hydrauliecking, 4bout € fect of rmeclwa elmed vay rrovel, 4 rfest of
sanay‘clay vhich wearer out at tht earos of the ohannel, and 1 foot of

schist bedroeX ic viped to the boxee. Tns golc fe conrsa. “ogt of the



vouluers eneountered are from old roek piles from former drifting opera-
L10n86, =any old drift timders sro ales precent. Tne sveraee grede of
the creek {s 126 feet to the mile,

The genoral pit arvangements and siuice box sst-up is shioen in
Plgs T L tronoh is first pipod into dearock and into the bank ahsad
and & tO 4 boxes ure sBer on 9-inch grade awd ligh£ winge eructﬁd at the
real, 4 head glant theu pipes out to grade & cut down the osnter of the
rurposed pit aconnecting with these boxes., Yrom 10 to 12 more boxes are
then 1naballod-on & 7 in¢h ¢radea. Stesl rrandsrde fastened to esch side
of the boxes end neuting 4 feat above over the center of the boxes,
suprort stoal ylates 1/4 inch thick., 5 feot high and § fest long, and
viieh hung fron & e/&-&nch pipe ruamning from ono standard to the other.
“hile 1t im tho aim to pips the pravel so it will Just roll ovor the
toc of the bozes und into them, theee jlates are necessary to stop fly-
ing nsterial and water frow going bheyomd, “hen piping, the bottows of
thesg plates are fuitencu to the op.oeite sfve of the boxes, ac the
siping ie goenercliy done from ofly ome sice ut 4 time, “hs voxes are
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%6 fnches wide, excluding the l1=1/2-inch liners, snd are 24 inches deep.
The bottom anu eidee are made of l-1/4-inch meterisl. & hosvy timber
with 8 ynarter weotion aut out, &0 as to it sver the top and upper
outer side of the boxes, i@ nailed along each odge ar & protection from
the piping. The upper 10 boxes or those on 7-inch grade are paved with
nigh ocsrbon stecl olates 1/2-1noh thiek snc cut saguare so they ckn be
vurned., Thesc rlates are laid on 2 x 4'e running erowawise of the
boxes , ﬁith a spociel epacing bloak so as %o lcave a 2-ineh epace betwsen
plates whieh acte nu & rirfle. “hewe rlates nre used to scve grade.
"he lover doxas are phved with 1l2-pound rall riffles, ot lengthwise,
gpacod 2-3/4 Inch aenters with cost {ron spucers and bolted togetnor {n
rete 4 feet long. i'epanding on conditions, the lower enc of Lhe boxes
may by rasting on bedroek, or ¢ foot or so below, while the hoad of the
bozar may be from & t0 10 fesat avove bearoeck, so0 that the topp at this
point are penerslly only a few feet below the surfave of the gravel.
o261l wines are ereated st the hosu to prulde the (rouwnd sluice water.
The averu;s ?1t rined from & det=-up ip about 150 feot equare,
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Bieht flold glants, 4 on ench nide of the boxes, are pluced about as
shown in Fige 7. “hese are equipped with - 3-1/4=~inch nozzles

and opersted under 120 foot head. The stnoker han a 3-1/2-ineh nozzle
opersting under 136 foot head. Xormal water conditione permit the use

of only one field giant and the ctocksr st & tims, 80 the field glante
not in ase are ''plugped®. Luring low wutar vneviods, water is impounded
in u ditch revorvoiyr, and nocescitatss intarmittent operation, or splashe
ing, for yeriods of sbout 1 hour in durntion, averaging & to0 10 of tnese
splaches in 24 hours.

(iants 2, which are first set on bedrook helow the pit, pipe
the miuterisl upstream into the leld of pglents ., and also drive eome of
it over the sldes. The giants /i o ot of the piping over the slde.
The upper gilant . drives the material over the side at & polat ususlly
below the firet or peosond upper boxes, and «lso drives into the fleld of
the othera. Cisnts 3 are, howevey, used moeinly to taxe up the lower
gravol, olay end bodroek, wng for final cleaning, being suveneed up-
ntresm in svapes. Giant O does the etueking, andé along with the inner
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Yig. 7
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#iant © urives the material lying slonsside the boxer to points upslresn
for piving over. tlually the boxee are ¢lcaned up and removed., afier
whieh clants B and T drive ahesad onto unworked groumd, the remaining
matoridl which wus left &longride snd under the boxes and at poimta T, to
be rocovored in the next pit. Giant B finally pipes the ehort tromah
for the lowar O or 4 boxes for starting tho maext pit,

The average crew conglerte of 6 men, two lZ=hour shifte teing
vorked when water is availabdle, 5 aomplote set-up forla pit, sxclusmive
¢f moving the plpe lines, ocan be made {n 24 hours. Ono geyv-up of the
main plpe linee serves for tﬁo pite., lurisg en averago soneon, from 2
to ¢ »ite ore minade. In 1981, 20740 oubic yurds wers handled at an
aperating cont of I6. cents per cuble yard, and in 1922, 49860 cubic
Jores 2t o cont of 10,96 conte per cublic yerd, Luring exoeptionally
dry scneons odnly stripping ahead oan be done zr the water supply ie
tunen too low to psrmit¢ the rejuler hydarsulicking.  About 80,000 1is
investod in egqui o ment and the 3 miles of aftch lines,

Oy Crooked Creok, i the reventy ..ile dlatrict, the creek
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sovosit nined averages from 6 to 12 fent in uepth. tho gruvel is of
modiwr rRixe with but few bouldors. Soorock formation ie composed of
alternating bede of randefons, shale and conglomerats, aomse bveds boing
hirder and more resistant, forming occasional high ridve or reefs. 4
sticky olay sedimamt overliees &ll but the conylomerate formation. The
averare rrede of the stowre is 100 reet to the mile. The deposit s
stripped with plants well &hend of gining. lanving from B to 6 feet of
gravel aad frow 1 %0 2 foct of bedrock to be #ined. The svorage pit
mined ie genorally 126 feet l0ng and fron 80 to LB) feet wide, dopending
on watey prassure and width of the puy. Tho trenech is piped out and
tho slujioco voxes are :las6ed in wuoch tho suop anner a8 at vagle CroeX.
Genrrzlly from 10 t0 l4 boxes are sot, thers on & gredd 0f £ inches to
172 feot. The lower end of tke hoxos ure usually set just bolow bedrock,
whilo the heuwd $¢8 1 to 2 feet ndove taaroek, althoush in ono aet-up this
wul 12 fcet ebove, which was found to he much voo Ligd for gpood work.
The Lyzes nre Z0 lnshes wide and Z4 inenoe high, conetrusted sceording to
reruler deeipm of l-inch afues and bottom. Thoeso mve paved with Wiook
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riffles, made up in e#ete and hold in place by epeaial lining bosrde
vhich are bnlited t0 the sidep of the boxus.

These linare are made up in rote 12 feet long., 2-inch hoerds
being bolted together, making them high onnughlto oome‘flnsh with the tops
of the boxes, Old boarde or slabs are nailed lenpthwise to the wide
broces of the boxes and & 1=1/2~inch board strip is nalled lengthwise
along the top odge, 60 that the boxes are fully proteocted from the foros
of the piping. Bosard aprons or backetrope are hung centrally slong the
boxee from standarde made of 2~inch pipe, being similar {n vrinoiple
and urpose tO thope used at Eagle Creek. 1. 28278, At eome of the
othoer operutions, hoard backafébpa are erpctod slong one eide of the
boxos noposite to the piping, instesd of nanging theam from standards.

Four flelcd giante are set, (&) two on the bank near eachAuppor
sorner of the pit, amd (Db} two at tho lewer sdge of thes pit on bedrock.
Tno fleld ;~ionte use £-1/2 or J-imeh no:elos dapending on the water
SUPPLY s Those ndow opornte unlier only 60=foot of head, atthough 150
feat was availoble at the frrmer work rurther down the Creoek. nis
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low hend is hendieapping the operstion and & higher diteh ia baiung con-
structed. The stmoker giamt (0) with s-~inch nozzle, ojperates under 70-
foot hosd, The set up is very elmilar to that at zsple Creek, and the
piping 18 done in mmeh tho same way. Juring low water porfods, the
wotor is atored ln the diteh reservoir and used intermittently for short
perioarn ot & time. The average wator eurply wermits ¢tne use of but one
flela riant, and the stecker plunt st a time, wnen the przetioce ie to
complete one side of tho pit hefore the other sice ie piped. 's’-‘hex} a full
hoad of wnter is avuiladble, piping i{s mometinex done from hoth sides at
one time. The lower glant '} pipes the material diogonally upstream,
and as far to the haud of tho boxeg np pricticsl bofore it 18 yut over
tho aide by thie glent and ¢iant g, sné the pit ie piped woll into bed-
rogk, The matariszl alonghride of the boxers at the lower end is th;n
riped to the uppsr eénd by plant b and the stucker giant o, end pipsd
over the side, dedrook is thep given final clobning with & fire hose
snd nozgle outfit, from 6 tnches to O or 4 fest of bedroolk iep plped
up. doxot nre then cl esped up ana renovec and metrrinl rensisvlng
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alongside and undernoath js ypiped shead on virgin proumd for ths next
pit.  Under normpl oporstiozn the flow of matorisl tarough the sluice
boxes is sbout € inches desp, The bovlders are romoved and piled by
nend on olesmed bedrook, the larger ones being broken with a sl edge.
9ix men are employed, shifts of 12 hourp teing worked,

me plt of 18,760 ngs ft., or about 4170 ou. yds., was piped
over the side in B days with & fub}l heoad of woter svallable. About 220
inochce of groundslules water was used or about twioe ss wmuch 22 tha one
field gisnt with 3-insh nozxle under €0 foot hoand, Tha totul watoer
used, including that uwsed dy the stacker glant, was 458 inches, glving
at spproxivete water duty of 1.2 eu, yds. '{‘we\.‘ve boxes are instulled,
the rijante set, the bodrook drainm fixed up, ané overything ie made resdy
for ¢ nov ply, 185 feat long, by & men in B shifts. The averagd clean-
up of the boxes is Aune by 4 men tn 1 srift. In 16827, with a good
stendy wator spply under & head of 120 feet, 34,000 square feet of
crowd ¢ faet deep, or YBBS cu., yds. werc piped over the side in 10-1/2
days o7 nready yiping. incitding the setting-up, clesp~up, ant oll,
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16 cays were ragquirsd. Thin_iﬂ the beal worx that hua bhoen done hero.
unere the water is uesed !ntermittently, it generally requires from 29 to
27 daye t0 pipe over i pit 120 by 160 fect and & feot deep, oOFr 4186
cudbic yards, iuring an aversse peason, Lisy 10 to lept. 15, about 5
pite, oy from 75000 to 80000 square feaet sre completed, when the cperat-
ing cost ranpes from [ to 7 cents por squuare foot or 23 go IZ dents per
cubie yard. fvout BOOO is invomted in the euirment and 6C00 in the
diteh line,

i mathod of piring over bdut one side of the box;a. the baxes
all boing dlrvoted sbove badrockX and running acrose or st angles with
the ohannel, was uned on Hoose (reekx In the Kontishnas dietrict for s
vhile., The creck Geposit averapres 10 foet 1n depth. containing un-
frozen wedium eised round pravel. tedrook e &« tough clay. . trench
ix firat piped to grade in the gravel, croeswise or at an angle with the
chanral . Feor 9 to 12 lengthe of sluice boxee, 40 inches wide, are
then Inatalled in this ocat on u grade of ¢ inches., This usually brings

the tor of the hoad hox ahout 2 feet helow the surface of the pround



ané the bottom of the last box, & foot Or 20 pbove badroak. Thoss
boxes Y8 heavily conptruated and have timber pusnrds on the lower side
ag & protoetion fron the dattoring of the gravel. ~ henvy bhoard aprom
or side abort 6 feet high is erscted along the uuper efde 0f the dbaxes,
“wo plante with 3~1/2-1nch nogzles, uander 250 foot head, are sel up ahomt
200 feet or s8¢ downstream from tha sluices, 50 that essh cun cover (s
field to the bast advantago and & third pient s luced so that 1t can
pipo the material into the field of the gentral glant and also etaock

the telling. -A large quantity of woter fe turned into the nesé of the
hoxer as vonsideradle of the glant water does not enter them. '?ho
material ie themn piped upstresm apningt the elipht grads and towsnrde the
usner nal? of the slulce, then up the ‘neline of gravel lying slongside
0f the boges and over thaeir side, striking the aAmon and falling into
them. As piping ndvancee upstream, boulders are piled beshind or to
one slde om oleaned badrock, “hen &1l the msterlal bas been put through
tho boxer, axcapt thst dirsctly alongside and under them, whieh {e later
criven on to the next set-up, the hoxee are oleshed up &nd removed.
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ihile this lyaraulicking has beon unaerwry, unsther line of boxee hags
besn insitalled sdout 200 feet farther upstream. Ofante arc then re-set
and the next pit mined, there belng verﬁ little time lost batween pits.

AV an operation in the Yontne dimtrict, the boxes were dlevated
abdove the pround but pleced lenpthwise with the chonnel and the material
piyped over the Blde, ul termaoting from one slde to the other. No hanging
platen or baskstops were used. 7This method me erplied and followed here
did nst prove aavantagedus,

{e) The pomhinstion method of pipins avey the sito_of the boxes and
into the hand of tho boxasg.

This mathod, ofton termed the "Cigrcle” erstem oF hydraulie

miniag, afforas ecme 9f the aavantapes of both naethode (u) anc (b)., which

in combiration make it yurticulavly opplicablo to hydreul iciting svarage

gravels up to medium depthe shere the prodient is not steop enough for

goau rractioe £0r viping into the hevd, or where the dedrock and other

copditions are unfevorable for »iping over the slide, 8o that a pit aof

vrocviesl #ize aan vo nined. "{th the ecohination method, &« longer pit

¢z be minad then would otherwise ve prectiscl unuer gimiler conditions
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by other nhydraullo methods. The msthod ie very sucoessfully applied
witero suth conditions nre encountered and whors the water supply i& com-
raratively small or must be (ntermittently used,

On kastodon Craek in the Cirele 2istrict, the tro:#n oereak
ag 08lt ranges from 15 to 20 rfeet in depth, & pnrt aof the deposit had
been previously drift mined, Tho overdurden is etripped with the glante
woll Bha#uad of astunl mining to &id In thawing and t0 rednece the capth to
nn average of 10 to 12 feet of pravel. The provel 1s of medium sige and
contuins an averwnge number of medlum mized bonlders. Yedrook {0 &
erxist, mugn of &t‘being elahby vut most of wiigh esn be pipad up and
sleuned with a glont. the moro creviged requiring eome hand cleaning.
“ne average stream grade ot the lower pround ie § incher to 12 feet,
inoreaging to 6 inches ot the precent soperation farther up the Creok.

The voter supply e erratic, and with full head 18 usupnlly
only surfisient to overste one fleld glabnt ard the stacker at a time.
Luring low woter poriod the water must be used in splashes averasing
about 8 to 1L ten-minute splashez in 12 hours, vhem the flold glant

- 504



and the stacker glant are genorally operuated nltornately. The preszure

vater i{s obtained from two ditch linek, at different elevations, the

avorage head being ubout L00 feet. The erew empnloyed varies with the

water conditions, during n favorable eecson velng 10 to 12, working

two 12-hour shifte, ana during an unfavorubvle soncon only one shift may

be workaed with fror: 2 to 4 men.

Tho genervl nlean of set ur In srown in Fig. 8. The pits

mined ot the lower operation are nsuslly ahout 200 fest long end 150 ¢o

£00 foat wida. OUn the upper ground they are renmorelly 60 to 100 feet

in width, =mginly beocsuse of the narrower shannel. From 3 to 4 boxed

are firat inaislled on rrads bYelow the vurpoesd Hit, &e¢ deep in bewroek

ag comdltions will permit and emall wings are srected at the hesd. The

trench down the aentur ie then piped out, the naterisl going through

these noxes. Yhile dopendent on bedyrock conditiome, usuvally from €

£o 10 wore boxer &re instnlled in thies trenth enc heavier wings

or:-ctea &t the heau., Tho boxme ure IO inchas wioe and 74 inches Geeyp,

8ot on 6 grade of 7 or & jnecheca, Moex riffles ore uesd. The heoad
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of the boxee in tho nverage pit ure usually sbout the center of the pit
ant setting on bedrook. Sometimes nere, &8s wall as at othor oparations,
the head of the Dboxers are ylasced above bedrock s foet or =mora. Thie is,
however, objeatinnadble and should be avolded for resswmps stated undar’@ip—
ing inte the headt After the gravel has been piped down to ths leval

of the tops of the boxos, k bosrd bnack stop about & fest high i erected
vlong the slde of the boxes, opposite to the zlae being pipsi. The
fisld giante are firet placed ge ehown, being leter moved O noX¥e nde-
vantageous poeltions. In shorter pite the b plante may be omitted,
“hen the water supply permits, 3=1/4-inch nozzles are used ov all of the
rignte and the smount of ground sluice woter le chouthwice that provided
by one field giant. The g glantes vipe the material upstream, which
with the aid of tho }k rlante is driven over the eide of the boxes. The
6 clants drive some mutorlel into tne field of b, vlso driving a little
aver the eids, but they are used malnly for piplag the muterinl within
tralry f3iold into the hend of the boxes. The L sand b risnts may later
be moved down imto the »it, erpecially §7 the haniz fe too high for
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effjelent ucerntion from the inltisl ect-up., The muterial lying along-
side of the boxer &t the loct is driven ansad by ¢ 4nd 4 und put over
the oide or driven into the field of & and the upper part of the pit
comploted. The boxes are romovad, und any rwterisl waioh remsins clonge
side the boxes or in the bedroek trench {8 pipsd nhead to be put in from
the next cut. ‘“hers thie method {e used on eoms ereaks affording lower
grades, the preater mart o0f the pit ie pipsd into the head o the boxes,
srpocially during & period af lew water supply, “i{th o full hesd of
watar, oreristing one fleld glent and tho stacker steadily, ome pit om
the uppsr ground, 100 f£t. wide, 200 feat long, und averuping 10 feet
deep.wae niped Yo the boxoe in 21 days, working 4 men to the l2-hour
ahift, ot & cost OFf 10 oente por squmre foot or wbout 27 vente per cubie
yard. ?hie aros whe eteipnod of & to 6 feet of overburden for 5 oonts per
pguare root. Ulth sverape splawh wxter conditions, it would reve re-
quired sbout 50 cays to vipe in the 10 fort of prevel and bedrock in
thle pit. The averace time r¥nquired for Inatelling L2 %o 14 boxes,
setting v the glants, etce., is U ghifte with £ men. The average
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cleun-up requires wns snift. "7ith on exceptionslly pood wster supply,

the »oerating cort for rydraulicking. exciusive 7 tue stripping, has

been e lov as 15 aents per oubie vard. Thie operating cost, however,

usually rangen from 25 to 50 cents per oubie yard.

Ro-ldar Liaponal

Tho gencraily low grodienis and small water aupplies whieh
moet of the oporetiome nave Yo contena with, ruteriolly inereare the
amount of nesvy moterial which osunot be psssed throuch the sliuiser and
the diasposal of which ndds cousfderably to thae gost of =wining., 7Zhere
are but fow instances wnero all of the material nen bo pansad throuph
the sluige voixer, aven after the larger bouldere huve beon hroken up.
i1l rooxe to0 neavy to be so disporew of nre thercfore silad to one side
on clesned bearoock or yemovea entirel v from the plt. st the enall
suerstions thie (e penorglly done by mtrictly manual ménna. 5407 leg
derricks, usually uperatod by hand have baon founo very veeful whare
thore are many lovge bo.lders and tro pit is cunfined to & ewwll area,
Tho buuluersmayle losded orto & slew >y otone dbast waich may be horse-
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drawn or onerxted by somo mechanical yower. The romoval of the houldors
und thelr statking on clemaned bedroock with o stecl stone hoat operated
by esblos from a donkey noist, &k prasticed on -Chititu Creek is shovn in
Fl. 24547, "Sxy lines™ or over-hend cctles utrotohed acrose the pit
over which truvoling carriere are operated by siecsm or watar LowsY are
used at soveral of the ninesd. In this case, s¥ter the wire nets or
stone bonts vre losded with boulders, tho traction cshle is tightened,
the load of boulders holsted to the ce=rier, nuuled over the trsotion
cuble and sutowatioelly dumped at the dorireu pluacse. The installotion
of large cerricke apd "sky line" outfits, sspecially whem opersted bg
ptenm. have & very reptricted field in slatka.

The icrpe bouluers sre onercily brokem up to feeil itate thelr
handling., Toe flat soft or frindble ones cun bo rendily broken dy hand
with n sledeo. The =ore rounded hurd and tough boulders are hlanted,
genorclly by "bullaozing" or “rmd oapping” tham, the dynsemite being
rlaced on top O0f the bocluer and coverec with ssnd or ad., 4t several

of the lergey hydraulic maines, herdé rognusc boulders are drilled bdefore
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124547 /2oulder disvossil with donkey hotst and stone boat.

(26548 Holuer wis-ostl. co.dins tne syeel stone bosi.
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they are bloutsd. "Bulldozing” regulires much hesvier enxrges of dynamite
tnan 4f they are drilled and the holee lonueu and shot, consequently the
lotter mothod makes & grost seving In the cont of exploslives.

In the Xigina distriot on lan Creek an umusually large mumbay
of rounded houlders, ohiefly of greenstome, limestons mnd slate, must de
contended with. Vith the exoeption of the very lsr;ent ones which are
froz 6 $0 10 feet {n sixe, und vhidh are underout with the gisnte, rolled
over and loft there, all over 15 {nehes zre “raken uv amnd put through
the eluice, The =ore frisble end rflat ones arf broken with a sledpe;
the hard ones, whiel grestly predominate, ure “bulldored” .

& t0tal of 27,416 shots vwere fired during thoe sesson of 1922,
or ZE7 per day. “agre wero 14,076 pounds of 60 par cent etvrcipght
dynarito umsed, co#ting £0.2 cents per pound. Including the 8 x onps
conting 1.6 wer box and the tripls thped waterproaf ruse, costing 92
cente pey LOJ feet, tho total ooet for exploslves wae {4,612, or 4.6
genits ner suble vard of rround sainec. Tnere wae 7,59 poumd of dynunite
useq par shot, or 0.1% pound por cubic vard =ined: C.26 shodlp were

Cives ney gublic vard wined Oy L.6 cubiec vure:r 37 £rOUNG mined ver £hob
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fired, “wo men per shi{ft &are employed for this work.

In the Cirdwood district on lrow Oreok, shout 15 per ecent of
the derosit oonrists of hamt rounded grupito and graywacke boulders,
hile Bomé of these oan be broken with & eledge, and some are “"bulldosed”,
~aogt of them areg drilled before bicsting., Hee I'l. 2486L4. The usual
bouldayr orev coneists of four men to the shift, penerally anly one shift
veing worked. Tnrea "Cliprar" afr drills equippad with 7/8~inch hexagon
steel with Carr bite ave svRileaeble for arilling. The depth of the
holes ronge from 5 to 40 inches: from 40 to ED ateele belung used per
ghifbs  asbout 300 ehote ere averansed per day, In 1923, 1-1/2 toms
of 60 oynmamite, coeting $1l per box, 26,000 cape and 72,000 feet of
fuee were ueed Yor the work. ~11 the reteriul ies it throaugh the
sluioces. The &ir for operating the arilis s proauced by & 12 by 10
swinple stape oowmprespor, bwelt drivem by & Z0-inch Pelton water wheel
sperating unoor & 1BO foot head.

Dallines DMsvosyl

The teilinpe from sperctlons in well elevated bench aueposits
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{245%4) 3o lder disuo2al by stone boet und toree.

(24566) »rillinge bBoulder vropsrstiry Lo blecting. Crow Creek
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oan in moet inetances be dumped over the edpe Into the straam helow.
where tne topopraphy arforde gradients not less then 12 inochms in 1g
raet, the seiling cun be dispomed of by extendiny ths tail boxes from
time to tims and apresding them over theo surface of worked out or darres
groond, The grade of the surface must be considerable more tham that of
the sluloe, {n order that there will be ample vertical speoe for the
tailing below the ¢nd of the lawest box. Creck deposits, und benchea
only slightly elsvated above the atrenm bed seldom sfford thess regquired
‘

conditions, %0 thgt meens wust be provided to creaate dump room,

?his is socomplished by miucking the tailing with & iant or
«herre the water supnly ie smell and this moethod is mot prootiesl,
scraporg of the Yorloy or slip tooth type opsrated by stesm power ure
useG, It may bve pragtiaeal to use o part of the wiater otherviise reéequired
by the gient stacker t0 provide water power for operrting "4 seraper.
Morpadrasn soroapers woere 8t one time uséed for talling Gisposul, but
tholr usc hae heon dlscecontinued for the choaper methods.

Tho strcking of tho tailing with wutey unuer nreseurs is the
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(2449 tacking talling vith the glant,

(24490 I'ifrieult hywranlie mining in the Icitarod aistrict. YTorriek
for hundling douldore.
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mothod ot commonly eznloyed. The ¢lant is set to one side af the end
of the sluice and the heavier mstericl is pipsd (nto & piles the lighter
metoriel being carried down the bedrock slulce o the crosk. On very
low grades, Rnother ¢iant set further dowpetream {s often required to
voosy along thie Liphter matorisl and keep the chamnel open. 3ge Fl.
24848. Vherc thore is such sand 0y fine material in the talling to bs
gtaocked, the cffiocisncy of thie mathod iE readuceld as sugh moterin) teunde
to run back iuto the sump, Depending on oonditions, the atackinpg may
have ta bp conunoted contimuously whiile in some casse, an hour or twd
such ahift may be sufficicunt. The quantity of water required is, thera~-
tore, very variable ano may ronge fron 1/5 to a6 nach se that required
by the flcld flant. “hors wuch hesvy matorisl iv stoasked or tuiling
roon is limited, the stucker giont mny require even more wa toy than &
field glant.

T Lan (reok, where the tuiling contsinw many doulders, 13
inches 1ir gi120. it huk been ataoked to & helght of B2 fael by & pidant with
4~tneh noizle undey UlO foot hoad.
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AL one oper&tion on Mactodon Croek in the Cirele discriet,
tailing was stacked to o helght of 25 feot without difrfienity by u &~inoa
nozgle under 100 foot hasd, the lergest rocks being about 12 inches in
largeet dlvegaion. The tailing at thie operstion wus &t ons tims piped
up ayn inclined chute 4 feot wide mnd ¢ fest desp, the bottom of vhigh wae
fittod with beveled ptoel shaod rifflec cet ot &n engle t0 Xeey the eand
unG fine maverial fror running dick into the sump. As 8 geporsl rule,
the tailing can bo etocked to & helight of one~third the head on the
glant and at & distaneo from the glent of one~half the head. Tho lisight
und 1ength of the tsiling pile is, howgver, aleo governed by the charaator
of the materisl, so for efficient giant ntockinc- under averege conditione
the tuce of the pile shoulé be kept ur long e pruotiosl wnd at an angle
of slopz not cxceeding 25 degreeos.

Former practiceo of tellinp dieposal ot Crow Creex was to
exsoné the slulces as tno tilling sccuwalated, This raeguired on ads
altion of frow »mo to two boxet per day. 6o thut the mluiee eventuslly
contatineu rrom 60 to 80 bhoxes. Fnviny euwfficlent wateor wor rrosgure,
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& to 10 boxes sot on L-inch gcrade are nov used cod the tailing stacked
with # plant, & praciise which has heen found to be more pranticel and
chsapey than tne old method,

“hile there sre no dedbrie laws ir Alasks, t&iling eghould not
ba dumped indiscriminately into the stream dbeds, but preventive measures
should be taken to impound them 80 they will nost be eventually depositad
over workable /round, the prorerty of another, or pollute his water
supply. FPortunstely there are now but few instances wheres this involves
& werlous prodlem or expenae. The proper stoeking partly overcomes thias
ulthouph in narrow valleye subjest to high floods exseptionally strong
ugme may bb roguired.

“yaraalic sining Coetp

The ecost of hydraulio mining in Alaekn normelly rangoer from 28

to B0 cents ver cubio yord, which ineludes seasongl preparaltory work,

lzboy and ress, ditod raiutenance, senoral supplies and other copte of

operstion, but i3 exclucive of any overhend or capitel cherges Labor

snt Yte found constitutos from 855 to 957 of the speruting coste the

many verying eonditions unesr enjeh locer mining is esnaueteu in
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iloeka nnve nheen stated, o 1t cen readclly te understood thet 1f an

ewule water supply s availsble and otner conditiona nre prencrally favors

tble, that it ie poscible to mine for less than 2F osnte, while under

auverse conditi-neg the cost may reach 75 centz to {1 per cublg yard.

“here are several instances known where it hee oost over 4 aoller daring

30 LQuverse €4480n.

Some hyarrulieking hes besn done, particularly on the deep

venchee, ror arownd 10 cente per cublc yard, but conditione were excep—

tional, Youre ugo the aeop loka bed deposit nosr Junest wae hydranl loked

ot an opvereting cost of uround ¢ aonte per cudle yard under the wost of

opernting conditioms. In peneral It can be mrtated thot the operuting

cort over & period of yesrs will rorely ocverapgo lees than 20 cente per

cubic yavrd for the hydraulioking of bench deposits and £5 to 30 cents per

cuble yard at the croaek operatione, and only then when osnditions are

~ope favoravlie than the averipe. Yho eoet of hydreul ic mining st wny

sorticuler sperastion varive mainly with the wnter suprly. Therriovro,

¢ comparstively low cont may be rewliged during & favorable souson
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while during & dry one the cnhet m8Y be two or threo times highesr.

Some 00t B nuve slroxdy:been given of typieal operationm. Naar
Lore, one operution in cresk pravel 1( feet deep comt 30 cents per cubie
yard, spnother in 6 foot groumd, 26 cents, 30th stacked the tallings
with a piant. In the lditarod dfstrict,on the Upgrade Assn., Blmost
volimited prado 18 availoble dut other vondltons sre aaverse for hydranl-
ieking. Fi. 24490, The oost thers rsnces rrom B0 aente to ) per cuble
yard, and in some of the oracke neerby 35 to 5O eents, In the Yontnus
distriat, whore the water sup'ly ie fairly relisdble, umfrozen medium
s zed oreex cravels B to § fest deap are minsd for 5 to Y-1/f& cante per
square foot or 25 to 356 cents per eubis yard. lLuring unusually dry
sonsons, this may be 40 to BO cente or more. In the Hot Zprings
distriot §n 1922, four srmall operatione on snallow high bensh deposits,
wvara;ing tros D to 10 feet deep, were ﬁydrnulickod with wster uader
hopde of 20 to 60 feat anc mostly ubed lﬂ glashes, né'oosts from 5~1/2 %o
7-1/2 cents rer syuare foot or 19 to 27 conte per cubie vard, [ total
of sbout £00,000 esguare feet, or 48,000 cublc varde ware mined ot these
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four oparstions during the season. lio stacking of tailing wae necessary,
inother, but betver equipped rlant nearby under eimiliar conditions mined
40,000 oubic yarde, averaging 7 foai in depth for 1B cemts per cubic yard.
luring 8 previous year with steady water, o sonawhat larger ares, average
ing 6 feet doop was nined st this placs at & cvet stated to heve been
12 cente por oubic ysrd.

In the rairbanke dietriot, 1£ feot of frosem crsoX pround was
minsd for B4 cemte per ouble yurd. Gravel was hesivy and tho creoviced
bl oeky bhedrock requirsd hand oleaning. 7Tailiag was staoked by gient,
In the Rampart distriet, & low lyinp sloping hoioh 10 to 40 feet deep,
nantosed of § to 10 feet of gravel overluin by mmek, all telng frozen,
cost 20 oonts per cuble yard. All the mutarisl went through the boxes.
The talling wes stuacked, Onhs oparation on tne Kenai Feninsula,
nydraulioked ereck pravels 6 foot deep during one eeason, with & large

sateor supply avoilable under 300 foot hosd, for 20 cents b oubic yard,
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Hyargulic Zlevators

Hydraulic ¢levatore are used in connaction with the hydreulic
mining 27 flut lying .lecers where 1t heoosmes nagessary to elevate the
retarisl vo provide wetisfactory eluise gradionts and dumproorm, and
where beurook 1ies belovw the drsinage lovel so that the woricings cannot
pe rnuturadly dralned. While elevators are inefficient muchines they are
well saapted to the irning of plecers mmder such conditions whieh other-
wise prohiblt dredging or ere ponerslly unfevoriuble to ordinary hydraul~
leking, but whare an abundence of cheap water under high proesure is
avallable.

The pravel should be ooampsratively snall in 8l pe, otherwise it
may b negessary tv throw out and disoee Of &n ercespivVe amount of the
larger rook, & tho size of tho muterial that cun be yut through tha
olevator »ust be sanuller than the throat. Tievator practlc; hae gpecisl
advantager in plicers odntulning eoneluersble stiff, stisky olay. whieh
ig ¢l ffienit to wash, & it ropelves thae sdditinsl di{sintesration and
w_oshing as it is suceked wur tud alevetor, strikes the noond and fells
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into the gliiices,

The prinetple of thée hydrsulie elcvotor ig sim{lar to that of e

stonm injeetor in that & Jet Of water under prosrure vanses 8 vaguum OF

suction whieh draws in the inflowing water and gravel through the ipntaXxe

opening and forces it up Bn ‘nolined pipe, dischnrging into the mluice.

There are & aonsiderablo number of well Zrown rmakes 0f hydreulle olevators

all pcting on this yrinciple, but differinp in detaile of eonstruction,

One make {n particular hoe ar auxiliary suotion on sach slde of the main

intuke, 80 se to nllow af{r, vuter, und radid mutter to enter thiore ¢

the maln Intake chokes sand bls0 by egtending thosp suctione the low jlaces

i bedrosk can be crained. Ito xenc-el oonsiruction praduces a hi¢her

erficiency snd tendr to reduce the wiar &nd tcor on the muchine. The

admisston of eir with the matorial 18 o necemdary ald in the operation of

the olevetor, so thut this feature und the proper adjustment of the

direnslons of the slevator, wore ssnocially tiho nozzle, throat and

upraise vipe are of walr congidoretisn in elevztor eonstrustion.

fyaraul ic 6lnvitore are mage in varioue elger with thronts from $ to 16
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inohes in dismater, upcoaat pipes from & to 30 inches, and for nouzles
from 2 to 8 inches in dismeter.

The importonne of an abundant water supply under pregeure 1a
explained by the faot that from 1/2 to 2/3 of tho availsble pressure
woter {rencrully the higher figure) ls rasquirsd by the clevator, leaving
only the #maller portion for the brouking down, and the driving of the
amverikl to the slevator, The antacity of &n slevstor varios with the
rabio of the yreesure hesd t0 the helght of Lire: the effective head
and volume of the water; tho rogularity of the flow of water end matserial
to the alevator; end uleo with the duty of the weter from the piants.
The duty of the ¢clept wuter lp ome of tho miin fectors in determining
the size of an elevator. The welght of s0lic wntaerial that the
elavator will 1ift under ordinsry ¢snditions ie usually about 7 to 3
per c¢ent of the to:8l weight lifted, at the mgat § per oent. “hers
there 1s ruech soopage watar, tho capncity of the slevator les reduced
Bnd ceunen the elavator vo ochokes A water Lift, whioh 4e prootiesily

& sll clevotor with & puction plpe instesc o sn open intake, must




orton be inetalled to nuandle this axcees water.

The propsr luclination &t whileh the elovator 1s set 18 povernsd
by tho exigensles of the ground and by the friction %o which the material
must be submitted., The sngle may vory from 4L deprees $0 nekrly vertieal,
bat 8 penerally 60 :q 70 degress. One make of ael~vantor {m said to work
vest st an anglo of B0 degrses. Tne helgnt to vhiech the mbterisl can
bVe ¢levated ordinarily rangep from 10 to 20 per cent of the effective
pressure on the elevator noggle, slthouph by the use 2f compound lifte,
the helght of Lift :may be nenrly doublad., "he uopth of ground that cam
be m!ped seponda on the availuble hwad of the prarsure vwater, und 2lao on
the elze of the rmuterial, the inclination of the upcast .ipe, &nd the
neight &nove the surfuce ot which the sluices rust be placed to obtain the
nacgesury sfrade. The depth snould nowever bve surficient to allov & large
yardape to be nined frouw one cet-up of the elovator, but not 80 debp as
to require cxecaeesive lifias, leptho from 1€ vo 25 feot nrakaenerully
cmsivoreu se being most fnvorablo‘unaor aver:¢c condltiorm.

Ayersulic elrvators are operated wrincipelly or the ° eward
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the (siants, is ueually protected by fsutening & vonrd covering arcund it,
Lty the clevutoy hee been insinlled and securely broaed, the sluies
voxes are eet. The upoast pipe suters 8%  the bottom of the head box,
This head box ie enclosed at the back &nd top and the striking plate or
8 heavy ourved mancanspe hood e attached %o the top to receive the
foreo of the =matorial. i1, R246B. The beud box i piven & pgrade of
4 to 5 inohes, the grade of the boxes below bBeing increused 1 inch to
12 feot ufter evary 2 or 3 b0x08. Oven ti:ough the matorisl s elsvated
to the sluices, conditione often prohibit the natural dlsposal of the
tatling, wrnich is genernllé dumpad into & worked ocut »it &nd rmupt he
ransved fror tho and 0f the slulpe and vtucked by u glant as oncusion
gemanas, The fiola piants,al £irst set on top of the banY, pipe the
mubertal to the elevator and ap the plt e openad are moved down Lato
iv. 1. REz6R, In lsrge pite, the muterial is piped alomg to the
“poovter" piante, vwiiich urive it on to the clevater. The eystem of
plolog 48 e2imiler to thet of “piplng into the herd”. The material mey
be pipec t¢ bourosk uluices leadinp to the elevstor and arften stecl



reninsule, chere in moet ins.ances the wore favorsdle water supplies Lre
gvailadle. Yor opposite rensons, tosy are but little used iv the interior
dietriots, where some Lalf Gozen operations have smal) elevators working
vith 1lirte from 6 to 1O fast, There ar., however, Bomp oreox depositn
’

teing hydraalicked and the talling stacked where the use 0f ap elevatoy
vould be more practioul, slthough in rennrsl the useful fiald for the
olevator in .lasks {s very limited.

Pho hyaraulic elevator pits, ar wined in {(laskn,cencrclly .
rangd from shout 1 to § scree in area. On spening up an ares, o pit
10 to 16 feet square is eunkX Prom the surfacs to 6 to 10 fest in hedrack.
Tha elevagsor 1p irstulled in this nit, wrich snould be Losnted at the
lowart point of bedrook to allow mll water to drain to it. In w0t
ground, & wuter Liff may be roquired in einking this it and some tim-
bering may be nocessary. “ome elevators are 8o constructed that they
can ho set up on the surface and will sink their way t¢ bedrook. After
the operation (& unaorway ond mush seepspe wotar wust b8 hondled. snother

sury ix duy several faet deecpor in bedrock and & water Lift Instelloed.

Tnat part of tha elevator exodsos. t9 tne batuvoring of the muterinl from
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(224656} Inotalling hydraulio elevetor sni sluiaes boxes near Nomsd,

(22487) Hverauliec elevator sperztion., Hot Yrprinps cistrict.
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chates avre Luid on bedrock ond the matorial piped to tham to aild {n its
transyportation. 48 only those rooke about a half {neh smaller than the
dismatey of the throut can be emfaely hnnd?ed by the vlevator, the over-
size muet be removed and disponed of, ig & yrocaution, & grizely or
gruting to keep out the oversize is often ploced anead of the intoXde.

7o keep oul us mugh sgopage woter ab poseidle, it may be neces-
rary to leave a otrip of pground between pits or between the pit sand the
erook, At one operation, the clovator wae installed with {ts bagk to a
comilated it and when the elavator started oporation, o dam was built
un bvetween the eleovatoyr und tho o6ld pit, with brush, and with the tail-
inc e {t laft tho sluivese.

The lsrpest elrvotor operstiong in «lapks have heon conducted
buck of Nome on Little Creok and near vicinity, althoigh &ince the
starting of the lorge dredsec there, they have been preatly reduged in
sesle and will soon be entireoly diecontinuead. ho deposit minedt varies
¥ron 1B to 40 feet in uepth, and with tho sxgaption of eomo small irreg-
wlar taswou wureakr, is frozem. The moac &snd from £ to 10 feet or wmore of
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wuck i first removed with glanto, much of whioh yoes to the slovator.

The gruvel 1e varisble in depth and chsracter, dut in aversge. is of

madium sige with ar avercpe wmount of bouldera. Mixed with rmoh of the

gravel and overlying eome Of the bedrook i u clay. Yodrook ls slute,

schist, and limet tone, the lntter being very sladbdy, orevicel and irreg-

ular,

Up to 192%, elevstor operations were reaeonslly eonducted In 4

pits; each ranging from  to b aoree {1 ersa. 4 vtotal of from 100 o

120 won weore enmployed. The averape operating sesson was from abous

June 10 to Osv. 16, Operations in sll of the pits asudd pot be comivcted

throuphsut this entire msoason, but depending on the wuter supply from

362,000 to 550,000 cubie yardm wore gensrclly wmined per peason oY from

1009 to 1500 cudblie yurds s day ;er sit, T™wo ll=hour shifte were worked

in the plte, thore belng from 10 to 15 men ant one or two tesms of horses

in oneh pit oxn the doy enift. Thae aveilable hoad of the pressure weier

iz tne rits 1 fras 90 to 810 foets 1% or ~0Ors fleld plante bre

eventuclly sot up In o nlt, but ag & rule snly two riante ané the
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elevator are operated at & time.

The field planve are equipped with & to 3-1/f-ineh noxzles,
c=1/2 inoh whan the wator s low., In each rit fe a Cavpbell elevator
with 10=-inck throat and l8-inch upoast pipe. The vlovetor nouzvles are
wenrrelly 4-1/4 inches for 1if¥s up to 40 feet, & lurger size being used
for nigher 1ifts. “ne plevetor ie 8ot un an angle of 62=1/2 degreos,
the heipght of the lifts ranging from 30 feet to the higheat whickh 1o
85 reet. tash elovator uses from 460 to BEO miners inehes af water or
@ totnl of from 750 to 1000 inches are uaed ct ocuch pit. The tailing
i stacked at intorvals by & glant with 3-inch noczgle. Jooster glants
sra used and where heurock tes rough, steel xluiocss 2id 55 reoviag the
mptoricl aoross the pit. A1l ovorseire rocke are rieked up and losded
onto stone bouts, and than hauled to sne slde or cut of tha pit by a
teun of horses,

The nood o hoaw hox is 1Z freet lonp, 4 feet wide &nd ¢ feot
high, set on E-ineh grade zpd pavec with blook rifflss, The othes
boxes, wxieh a2re o stecl, ars U feot long, 4 feot wite and & faeet nigh,
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the upper 4 to 6 boxes naving & 6~inch pradse and those below 7 {nghes.
From 150 to 180 feat or thems eluloe boxes are set and acuippod with
eome angle irvon riffies sebt crosswise, but montly with lé-pound rall rief-
los placed lengthwise., These rzils are boltod together in sete with
1-1/2-inch spaces. The ocornor of each set te fltted with a cast irom
block aonstruoteda ap they fit together snd 80 o mguare etesl bar can bo
fitted Into thexm and keyed under &6 etesl shoulder rumning lengthwise
alon: ennh side of the boxaer t0 hold the riffles ia place. There ie
coneloarable Pine rusty gold that will not smtlgamete and io difficult
to asave, B0 on 8omo of the sluises the Lower 24 feet are made 0 feot
wide and pciven z 1ittle higher (rade.

About & asye are gencrally required to sink a pit dowa to &
or 10 feet in bedrock, and one dsy to inetsll the elevetor. The elevator
throats are of ~anraneeée otecl und repluoable. 7hen handking send,
Frovel and bedrock, they lunt sbout 3 movths or handle nbout 100,000
oubie yarde, by which tims they have eanlarged to 13 to 14 {nches,
w06t 0f the gold is hesvy oand while very little 1s recoversd in the
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head box, most of it {s reaovered in tha 2 or 3 boxer Jjust balow it.
roctiecaily no palc {8 recovered in tho elev.tor sump. One reason'e
clesn~up recovered only 7 ounass from the gump. The crevicel limestona
and the potholes in bedroak are cleuned by hend, from 10 to 2L men dolng
this work. The gold goes desp into the orevices whioh mre picked sud
clouned out snd the materisl wnecled or shovelec in to smell sluioce
toxee sot up for this purpose. Unlase this nterigl sontains from
2-1/2 to 3 cents worth of gold to the pan, 3t penerslly doas not pay to
recovar it.

In 1920, vhen 4 pits were in aperction. 550,000 cudiec yardn
vere mlned ut an aveoruge opsrating eost of 35 conts per oubie yard, which
tucluded diteh matntenange smountinmp on thie yardsye dbaelas ¢0 ubout 3—1/2
cehto wey cubic vard. The averugse opersting cont has been fraox 4% to
50 cents per cuble vard. Tho average duty of all the wuter used in
frozen sround feg from 1 to i-1/4 cublo yards: 1=a partly frozen pround
fros 1=1/4 t0 1.75 cubic yards.

Jn the Inmachuok Fiver, u Camribell elavstor, with 9-ineh

~359~



throat, 4~inch noczele, with a Yift of 37 feet. end set on 8 62 dorree
engloe, I8 usea under & 350-foot heau. rrar 2 to 5 fileld riants ard one
stacker glont sre used with ¥-inch nosiles. rle. 28233 and 26234, Two
ehifts of 10 nours sach are worked, there being 6 men ou the day =zhift,

Z ot night, and 6 on the ditoh, The uwnowrit is frozen aud avera;-es

feom L0 t0 25 Peet 1in depth, kbout half of which i{s muck Overburden

and whieh 18 firgt removed. In 1924 o pit 315 by 460 feet wag nined

nt & coet o¢ 17,2 cents por sguare foot. Ahout 53,000 audbie yerds of
gravel and bedrock woere put through the olavotor in 64 days st e ot

¢ 47 cante per cudbie yard., The cost in 1922 wes about 36 cents per
cuble yard. The nveru(a operating seaeon is 65 to 20 days. On Osborne
“raek, &« Gampbell elevator with 10-idch throast, 4-inch noz:le, aund
apereting under 170 foot head 1A set on & 72 degres angle, and lifts

15 fest. The uepoelt, vhich is partly froszem, &verspes 9 feet in

wopth and enutaine hesvy gravel. leavook is & oley and {8 ecs{ly oleined
with tho riante. w5 giante with 3-l/2-:nch nozzle¢ mre used in the pit
end tzlilinge {8 ntucked ot intervile with @ A-inch nozzle, tron 65 to
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72 teot of slulee boxee, 3 feet wide, eot on prades from 7 to 8 inches,
ere used In the met-up, The head boxes are pavou with rail rifflos
bet both arosewise and lenpgthwise with the vottome up.  Slosk riffles
aro used In the other boxes., Usuzlly about 2-1/2 foot of esod awd lipht
ovardurden ia stripped off bafore the olevutO{ {s operuted. The pits
are from 200 to 200 feet wido dy 175 to 200 feet longse Sith averape
wuter, a4 pit 1B comploted tn threo weeks time. “on men are smyloyed.
ixecapting the heavy wash, oparatinmpg oonditions are fuvorable, The
opersting cost runges from 20 to 3b cents per ouble vard,

The Wild Doose ¥ining and Trading Co. formorly oonducted large
elavetor operations on Ophir Creek 1u the Council cistriot, and from
19008 to 1910 nancled from $6,000 to over LAO,000 cudblc yarde per scuson
in gravel averaging from § to 11 faeet in aoepth, Tho working costs whioh
included £l operiting oosts, depraciction on ejquirment, and mans penent

%rre from 11.82 to 1U.41 contg per equrre root, or (9.6 to 46.2 cants

par cubic yardsél)

(alTﬁunroa. C.hee and Lonzgan, Y.Fe, dning ngineere' Hendbook,
006y leg Ty 792,
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(28268)
Opening elevator pit,
driving to elevator

(28234)
Tlevator and slaices.

(26238)

f'ydraulie clevator
operation on lmraehusk
"{ver.



irore reoent alevutor work concucted at this property wae in
sround ranging from 4 to 10 feet in wepth, nost of the dedrook boing 8
slubby 1limestone, very irregulsr and difficult to olsan up. The slevator
18 operuteu only during & part of the aeseon, dopanding on the surplus
vater supply i{n the ditech, and the length of tims thet oould be spared
from the wredring operztions, by tho nyaraulic crew of § wen. Fyom
1918 to 192L, inolusive, & total of 96,686 euble yards wers nlevagod at
an svoruagzo operating 0ost of 81427 conte per cudble yard, whiah is
oxclugive of dopreciation. managenont. étc., but includ ing the propor-
tisnal anurge for ditoh maintennnce. 1t s customary 2t this speration
to eharpge deprecietion on equipment only at 31000 per yesr, which le,

nowaver, oxcludea in tho followinp cdetciled cata:
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Rydraulic Zlevator Lining Costs

w1l1d Coope ¥in)np and Proding Company, Ophir Oresk

198 1918 1320 1@

Labvor 3648 .80 4339,70 5261,10
lignp 13061.60 1840.46 1744.80
Suppl les 89 .88 10,88 .28
fFrelght & team 683.09 780.88 | 482,71
“iteh waintenanoe 1968.43 1017.36 756.75
aolting & Trensport 04.86 35.30 B5.04
Ganerel expones ABD.61 237,98 223,80

BR76.24 8066.89 8623.8 B327.39
Lrea minad, £q. ft. 84128 58660
L9, aepth, L. 9.4 767
Cu. yds. mined 36040 110560 2911} 18684
foet por ou. yd.,cente 21.76 73,00 25.82 28 .52

Two gmall elevator operations are sondugteu in the lditarod
cletriat, The aeposite are from 12 to 10 feet in uepth, the overburden
being romoved, lunvinp from 4 1o & feot of metarial to be elevated,
rros 204000 to &5,000 squaro feet of bedrock are mined yper seozbtm at
easch »sverasion with & orew of 4 t0 C men., Tho elevators esro made out of

¢ neavy plpe, C imonen in ineide dizmeior with o 2-1/8 or O~inch nos:le

7ittesd to tne bottom, The materiul enters through an o eninp fut ocut

~365~



of the sliags 0F the pipe. The slovators are ot 2Y anglee of Y0 degroes
end oporsto under 45 to BS feet of heau, with lifts of € to B féat. From
36 to 72 feet of 24-inoh aluice baxer ars uped in the set-up. One clant
with & 1~1/2 to £-1/2-1noh noszle pipes the materis)l to the elevator.
During $he greuter part of the season, wuter ie ncmly avallable foz inter-
mitteat use. The tellimy s periocdioully scuacked with & Bagley earopor,

The spsrating costs averuge from 45 ta 66 cents per ocuble yard,
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Tuble *levators
lablo or pgrizily elevators may bo ussd under similar osondi-

tions as those required for hydraulic slevator operation, but whers condj-
tione will permit the pit to be naturally droined, The adveantapges of

the Ruble are: 1its comparatively low riret oost &s it can be construoted
&t ths vroperty; i1t os&n dbo readily moved anc a8t up, unless bedroeck is
unususlly rough and irrepular: and its capcolty for hundl ing heuvy
boulders. The Ruble has been used at an ousration on tho Xenmal Fenin-

sulc and Bt several operations on Seward leninsula. Baley(‘z) reports

(GZ)Halay. C.3,, flovueting 10 aont gravel &t & profit; in. & Sei.

frows, Vol, 104, 4pr. 13, 1918, p, 530

ftr vory susgeezful operstior fn Cabiformia. Only ome Huble elevator
is now being operated iv ilaska; thie is on Uandle Creer on the Seward
:aninsula.

The Xuble elevstor oy Caendle Creek consiste of an inclined
chute £-1/2 feet wide and 62 fest long with 10-foot sides st the lower
whu and 6 feet at the uppor. 1t is mll sot on o elope giving a 1l7-voot
elovetion 2t tno tor or diseharse ond, Including the dotuchable apron
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whioh rune from beirock to the elevator propsr, the bottom is eolid up to
22 feet; asbove this and oontinuing o the top or 20y 30 fest ure the
grizzly bare. These Are ast trensverse, upaced l-1/4 inches apart and
are node of 2-1/2 by 6-1/2 ineh timbers. the tops being shod with strips
of steel. Underneath the grizzly 1s & botto: or box sloping frow the
urrer opnd dows to the slujoe boxes, «1l1 vurts gubjested to the ascour-
ing of the meterial are lined with steel plnten z/;s of an inoh thick.
The sluice boxes are set 8t ripght angles to the elevator, "Mu, 28237,
283240, 26242, Tho total length aof slulee boxes instulled ie 36 foot,.
They gre 4 feet wlde, set on & l-inoh to l1-footl prade and ysived with
stael-anhod lungarian rifflee, zxoopting tho detachadle sprou, the
elrvator s su:ported op he. vy framework reinting on two hesvy sille. It
18 all mounted on rollers 60 that four men with & capstan and cuble can
rove it upstream to another sat~up, The totul walpht ia ebout 16 tone
uht {to entire cost oonstructed and sast up at the property wasr adbout
«~3000.

The decosit mined is yrozen &nd of virisdle wepth, but a;eragas
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(26237)
fiuble olovatoer on

tandle Creek, Pair-
haven distriet.

(28240}

hublo olovntor on
Candle Croek, Yulr-
haven distriot.,

(28242}
Tuble clavatodr OnN

Candlo Croek, rair-
haven digtyiat.
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sbout 30 Teet of rmek and 7 feot of pruvel. The pravel 1p of rmediwnm
eiza, vith dut few hwoulders over one foot in muximux thiclmeas. Jost
of the gold is course. Yedrack ie o sobibt, & fiot or two baing mined.
The grade of vedrock is 1,8 feet to 100 feet. The muok 1g first
rowoved by hydreul icking to permit thewing, at o eost of shout 6 cente
per cubie yard, The average depth mindd with tha elrvator is 9 fset.

The elevastor 18 sot in position ot &the oenter of the lowar end
of the jroposed ocut, the lower end of the epron haing met one foot ia
bhedrogk. Two-ineh board wings are ercotod on each elde of the eolivator
ana the oluice boxes &re plroed.

The uverace vit mined with the elevstor from one Bet up is
from 75 to 100 feet wilde angd 200 feot long. .. glent with 4=inch nogslo
{2 vet up about 50 feet bask from and in ling with the slevator. Two
or more fiold glunts ueponding on the water supply are uesd in the pit.
“hgy have 3 to d~1/2~inch nozzles., The uveru:ro head available at the
riants 1s 200 feet. The field glants drive tue materisl to the clevstor
~lant wvaieh pioke 1§ up and pipes msall guantitien of it at & ?1ma up
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the s013d Yottomed portion of the olevator, onrefully washing or “bolling

out" the fine materlal before putting it over the grizzly., Unlees the

tine material containing the gold 1e carefully washed ouwt from the hoavy

rocks, much of the gold may be driven over the prigxly onto tha dump.

"o aid in xeoping the gold from bolng driven ovar the top & swingling

fate oy apeon 1a vlooed nerr tho upprer oni of tho priuzly. 7he heavier

rooks, vheu woaghed clesn, aro driven up und over the top of tho priczly.

™e fine materisl foer through the rrizely end génto the eluloce boxoes,

Yhen the rock dump bulldes up, planks esre laid on the dump, thevrby

raslly extending the Length of the elrovator, dad permits the heavy

mabteriul to Y8 pliad eonatueradly liisher than the elevstor, “hen this

oxeceds practicwl limite, these pilee are pipou down with the stucker

ciant, he tailing from the slulce boxer s stacked 88 osoasion

demuende. “ith 400 inchep 5f woter avalladloe under 200 foot head anm

'uverapo of 600 cubdoc varde cam be minad In £4 nours, piving an everagd

witoy @uty of 1-1/Z cubic yards. From & vo 4 shifte pre required to

=ove the elevotor, incorll it ané the sluatceor anc rat 16 in rozdinaess

for « now »1t. Thyee $0 4 men are snroped ey €117Y in tne clevator
=266~



pit. “hile thne working sesson in this district I8 fraom about Ly 15

to Gept. 164 there are ususlly dut wdout 50 ways of this eeason during

enigh sufficient water ip uvailadvle for the elavator operation. From

20,000 to 40,000 oubie yarde of gravel and bedrock are e¢levated during &

souson and rrom 75,000 to 100,000 cubic yarde of zmek are stripped.
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uradidng.

Wi TATEV (04w Uredlo L LNy vyl wae v grated On g Lowng

Alver & the yukui lforrditory in 1890 znd durlin,, the sawa year vho Cirst

Alaskan dradgo otarteu operation on unake Jflvoe at fooe, withouph thie

wolBua of pluser edndwy uia nut recah g cosl opsratdng staco in Aluska

wntid 103 whon two smell arsages were oparated ou tho Lewsra roninsulne

wuld areg,le;, atarvou i the sorty vile uvigtriol in 1407 and i the lditarod,

Jlroln nuu : irbaurs Jdistriots in 191, “he number of drvaion rapluly

Licraased, w.d dn LY14 thore wore 42 uraqyos oparaved, produalag 22 jer

gent ©f the aAluuxs plager ;uld ougput ;0 whiat year. wWille thore were

rore thon 60 cuuskel drewges Lo alagsn 4o 1910, only 34 wore activa, in

Lipi B0 95 Lho soudior nukpor Vi urewsiu: opgraves slusn 1Y%, the nold proe

AuooQ by uhoan hat essl yoay shvwn an lnorossed yoroa.tape. In 1928, 26

areusos produesd bl per oant vl the aunwal pluser ;elu outpute  in 1924,

LY drpaes weroe vpsrslow, 46 bulng G tho seward roeninsuli snd 10 4n the

Interlor wetristy, Alauush sour 0L Lue owowara Joudnsale 4w oo ran

J0r Onliy sbuul Vue monthe sboatlebtion oo LA koo 97 0lu drou;es
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Jparatow, o produdtion, tho averngo golu gustent ragsdvoroc rroc the

LPAVELE ArOUISuy GLBe, L JONZE, riw ivein [l e ansl.vor on “rroauction',

wWhile eany pOlde dredweo huva beal operated in Almaka anc the

valuo of Lo $0old a0 wonr nos beeu largu, Lhe operationa hnave baes condug=

Lod o o« surparatively wadl soule welol in o guneral wey roflecte tua

QYRG0 QAUradter wiu eatenLL 9L the ubpuiitse ho €O0r¢ favorabla ohd

rioher gnudlowor arpUslis have naturadly Loen wion; tho first o ve

arodusi, Wy jermwat.tly rrogen areay bel.p avolded ng much an poustblp.

ihe rovont wevelopont i Lho wawhod ¢, thawiny rrogen gravelu with wuter

Bt neturkd temperituree has ook OF peeetaost importondse O Alsska cold

arac bog b el $U fias o reuily oxienuss Ve riola, by aaelr; poacible

Che Ured,l., OF LAfGQ arops 0F W=0ullddu LoV praas ground forsorly gon-

cldares Lo we O L1tide ecunerle dspyrt nos e forrarly oonsiderou tovu

Ugo; LU Lo ROCISEEVLL) Ll Ge LA0er uevoeluprmuty that hwvo hsiped

Lo aviauce drad do: adsta e thoreby oxitane tho fiela, huve boeus tho

wivaluneend 00 tho ded sol il e Uhe D SMaih 90 PEGUSALY LOWas subll

oo 200 TOV0OG VP G ALICLAVL O tadhaitd -0 L o dotrelos alsteiovs. sorvau
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by the adsore Qo irvsde  pdadsy @indl, sas uleo roushed o stal: in woat
Ui the Kndwx 1ader ffelda wheraby oonditions buvo bugodwn wmors sutlsfastory
1 gogulrir, o rany huldinge veaessary for uredolu,s The tw large
dreogding sislus fi Adasks have 1w voen aae avud lable fUr lurye gcale
D e ruiionse Lhe your 1289, wiuessovd thy ba lindi, o zush vearatious
G doatn ana LAl do.aionlluns puiny LU o qordy GovalOpriont 03 very exbon-
sive drsosing operutions in the Fulrvansy dlririct.

The aloory uradpin: poselnl ilties Me nmdndy £ thuge oraax, low
bonck, elovited bogab lirnes and grovel plsirn dopoeivs Iormerly mined by

¥

Gl (2 LUk i theso Wiown: Holag, tuora raraln Lo lowaer graws xravoles
aicd W WOU SrUli. LBGL theBe Lommar unopatiduy  soula ol emipno sucoospiully.
suld wagp lousy ik the talllien, ana wharw arvviged slabuy bedrods wap ohaowte
oG, Caok pold ray huve booen pasgosu ovor, It hos bevdme wlpost an axion
among muny U bhe ared . Jparators ou bhes gewars (euinsuls Lo Gunsluer the
cwnad tiont  eloht o ared it wiy greand that nas pald o @0k by band

LTl WAby BVS. L WO grodee hed OO SRrXad YOl &Vorol Litdue oliile

el Lz docrsalive sua waula justlzy Lruspsotla ., Lo i 0sl husaraduy Lo
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Jupball & aredso, withaut first progpecilu Lo groundg iR o propus cnd
THorow:n muina 8. Eanaous ralluror niav: easulted throwdhh look 0F prop-
paatin, sha ft La eopeclally mecevmary lin ground thet bas been out up by
ioraer udrldig. riagers that iave not vegn Lhie ngeny 0r aome LoMagr u-.mix*.
soldosm gonsalh suificlieunt ;0ld to ):;:!Pllit prilitadble uradsing. rorcor nigs-
Ay By, AU¥eVer, Iuve ooon proBitibdd 1D the ures war thawoed nud wuler
buanOU; O UNO {i2rLOrty iy nuvo boer «byulred by Qredgliyy lntoroests podn
arftor Lt ulecovarye

Aletde g0ld drodglag L8 Onterin, o LEw aru. vhere huy boon muoh
prospacting OF poasible droygln, ground surin, the puet fow yomrc, an.g the
ragualls dhwlcate thut 6 op U new dredgo: $ill bo oreutou and sturt o.erantione
sithin tho wext £ or ¢ yadrps LoD Vi e taLld droggec that nuve boel
Ldadn ary L0 goun rogumse Onorptiviag, withoa,h b w6 of the :rovolt i(Jvive
aryigee wiil Meve snortly dopleoted thelr Frounas oo futurs Jor ;0ld
ared iyg S0 wost ftuvorablo, wien judsed o tho enoouraging, recults ¢ the
Lrveievelng e the nex GOYOLOpLentE [ Lfv: duaiil) mrollhid nOne el 1L vhe

PO ' O N NPT S URNTAT R  STRESEAT1: WIS S 51 1 oL W o W9
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L4,0r185n00 and Bowde Judghent are wsesnliuel L deteridnln uhe
aredegduy pvpaioliltles Of a daposdt. wWhd Lo pnysigal ano economice
TOLLAres &irooling, dradging auat bo cotermlseu LAFOre u dredgoe bLest
sulied t0 a parvioular depoait aon be gelegtoed. L gul table volue ‘ot
vravol ruat be agsured whiluh will repay ull oosts and retuern all Invosted
vapltul and  losve ¢ net . roflc somesnourablo with the unoartardni. Jhe
guars2glzd vondd Lloung, Ws dopth wnd cnapsster or any owirburdeuy tho value,
chapeotor wau wistrivution o the [ uld or sy other valuable cuntenty the
ae, thy shuractor sud axtent 0. Lhe depuplt Lo bo drogged; the ooQurronce
anyd naturs o the £r0at; the character acc aontour of bosdreok; the wuter
ioval{ are bll o so dotermdued Ly prospecllipe Yoo aval lublo waver
s dys wne necenslolliity wna trauspurtutivag we olinate ana longin of
Lbo wparatily, seuddn; Wb 80avl UL labur, zuplios, ruol opf povwory tha oost
08 o proporyy er ro;,‘s‘xlsiem vaxas, $itloe, etds, must all be investiguled.
abd G thanh LeLuroer nuvg o Alrgtu BaaYliE Vo Lho meprdts of e projortye

vl LD LngllGas OnuatiUnge the vsourranuss: vl tudh mensdsal  and Aaarmasont
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Lrost, e pressugy JIf srift or slloady cluays; tvuluors; slabby or nard

beurocky nigh bodroak gradients, otes, 1voduce the dyguing ospaciily of a

areuge ana gunsaguontly dnoreass Lho uporating cogt shd iy Lharefora,

profdbit dreupiug.

[he iullvwing table - 0: slasxan gould droawges and the

physioal sondlilione of Lhe pleaors Are& eu, /ud the tsble. 64 the

Dotuwdls of Wduukwmt Dradges, huve vssu osipiled rpom Quts dutalnos lu the

ilolyuy whu 720k the Operataory, L2000 sUassn suowe a oheidn in Yho puwoer

01 aradgar gparelod, wlith core onwgeus 4 losalion, rmaxsgorant or nechiud-

ound aateile Yotz & 02 10 argdues thal have veen fdle ror a nuaber of

FOArL ohw sUOW LY latimatl Ot jopr Xuturs O ration, bave veen omitiad. The

tavlen reculrs wal 14 LE1e oxplountion and @re as COIFLOLE GNU LMBUrGLO aB

IV Lo prageionl tu made Lhowe Whe wlly yarugs wig by the wrodges @ luot-

udte .y tho llpuMm. glven are ruably avassizc:. agelvauy rrop ogorting dotin

TLE acdlLL O #atil uped fOr zluloln. 65y unl bo approxivstaly atatedes

oAl pivio unu wpnPad ced cunaltiung 2. Wno Lplaodr arvwggd LY Whe

Wilterent aresie ., oXpaailio A on goneral wey, oo a4 piicabtion L. the
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alffsrent sixes and typos of drodgec, the dslly gardago handled and s0me
ot the di{l{iculties that may by sndvuntered,

saring the early dsys Of dredging arcund lome, many so-called
land dredges, often uf freaidsh construction, were operated fOr abord
orioda, di;'pér, and sustios dredgec were 8180 Lried, but nono of these can
be oredited with any real susoesss Thers wars als0 numorous railares
upon, the eurller busket dredgos but the buoket arem of the single u_ﬁ-
type Ls nov the Guly Kind in wae,

2no selavbluu Of o aredgos Lo o mutter For Lfmportang cunaldanzgiou.-
The ahOlue 0L Who weass type of dredgo Or s size nok adagted for the aobe
titions has Jed W fallure whorde sudoess might‘dthemxno bave beeri posgible,
A bunper uf tho aredyvy noOw crerated are tuo larye {0r the anallow deposits
they A, necessitating thoe dgplng ¢f muck additfonal bodroak or the cone
ptruation of dume to pruvids tholp _rlowuon. In genersl, large arcdges
are naot 40 ve cvuxldered for Alnsks exooept iz the wore easily acoessible
alstrictep, whoro the (revelp nre avout <h-foel or wWirs iy dupth ana o large

volang of gravel is asbured.. ‘fug ob iwro and lu the Fulrbanke @l p=

—276-



triotg, oartain deposito jumtify the lamjer aredgess This consldaration
is othweulsd governod by the vperating conditionsa mis the smouat of capital
thaut osn be consistently Anvestod 1 the dredge and its eguipment. he
2-1/2 o d~oudbiac lest io'uont drodges ure in genersl the wost praciionl
plzer 10r average Alaskan ocondi tionse

pein: fur removed Iron ths sources of wyluaomx.us. 8 dodge should
be stroogly voratbtruated 0 as t0 lessau tno possibllity of o squmw‘ broak
dows., <he dredge {a put in ropatr borfore etsrting the ssason oud fp aX=
poaiod to pive a maximud opurating tlme, through tho entirs seusbu. oue
sorious breax dowa ey Causs & largo loss of Vime and moneye 4 large stool
0t guditiongl parte mast be xopt oo hend and in {solated dietricts a maohine
shop muet ba inoluded. in 0Xyacetylene walding outfit ic¢ indispencible
around & aredge for ropalsing broken partn, bulloing wp tusbler platsn,
LUIRO LA, GG

ne fluge Or single slulce type of drsage has besn dsvalopsd oy

ured, in; Lho relotively uarrow, mhallow, riu crask plsgers sontslning
3oarse £01d 1. looes warhod Sravol, froe of siir? stioky olny, aud buuldors

~577-



(B2438) Glacier 100 ou Shovel UreeXs

(22040) The Z=1/2 ou. ft. flume dredge ou Uphir reexe.
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and having & fagpmble vedroak, Theoy ars 0f lont draughl aua cwissruction,
ali. arp gperated mostly by Wsestilluve eupdness 2he bugkets Al achargs dir-
6o0tly intd the head of the rlume, the talling beluog duppou astern of the
dredzes The dapomal of the tallimg repulutes the dopth of grownd thay
caun be Jdredged, the ususl depths ranging up 1o 18 and 16 feet. Yor sotia-
fuotory wnd soonomioul uperatiun, the o ravels. amd bodrook nust permit anay
dgging and free siuloings Boing OF lightor woight and less expensive than
otber types, the flune dredge i: well adapted ror dredging amnll areas partis
oularly io fsoluted dietricts, ond where comiitiong are otharwies favorubls
vo Lt vparation, S0 Fl., 22460, 24487, EXA3, and Fig. 9.

‘‘he rovuslving suree. and flume type dredge such awn the Jashe
Jroek uredge o. £2, ese tuwblo and k1, 2462, Lo an dmgrovemsnt over the
BYrul skt rim drod;;de 1n this fnatunca, the upe Of thde Lypes 9f dredge
i muae pompible beususs Of ho shullow deptr of the gravels, wed ueshanary
Logzuge Of tho oQGuUrroN0e Of Luny lalrge bouldory e sume cluys The vuakots

Qollver 1o & PoVeivily sareen &t Lhe luower eww ui whilch ars g0t ihres i-3/4

inah nogkias, operaidig ander high (rossurss 2no @tor&al to thorgughly

=378~



64

Original sketah sccomponies original
oony of report

Flge 9 - klau of 2-1/2 ou. ft. aistillate driven rlumw dredge

wlth undgrourrents

~2188~



Rt — S — it

Pig. . Plan of 2 1/2 ou. ft, distillate driven flume dredge’ @

= 1

with wmdercurrent.




(24467) wne =12 wu. £y A at{ilate driven, riume dredge on Yauges (rssk.

VLza3Y; . 3=1/4 cu. Lie Llume arsdle, Cerori o Sare Cregke

L 2



ul slutegratad snd wasneds “be ovuersise, or matgsriol over L jnuiec iu
plzdg, LWhou L0886C tOrOULO u ohute waarw AL An dlviaas, passed thloush the
LWd 00k ghutoy sud aumpsd 1Y feet aptern ol LhLEG Aredge. Yho unusrsise
gove Lo the hoad 9f Lhe riffled Llumo, he lowar K0 foot 0 thic fiume
lg ddvidod into throg bracdhvs and by shiftis, the 710w frow 0us tu the
uther, the tud iy, fo¢ dunpsd loval norved the saries 07 Oubs. with Lvhoge
arrangononts, Yo old saving do prostly fngroved, thd sunds ara -rovented
IO Fning BasA under Lhe Ureu,d .uu Lo water level .. the pond oan b
vottor ouintainede 1le &40623,

o ocombinctlon typo o weaupo with o revolvias soreai, flupe and
SONVEYLr 1gg 1 gouersl, Loltor aduptac U0 Lhe avars 0 Alasksn dradising
sosditious than other types sherc ths . ravolu sfe noy @ore Shau about 20-toed
dio woptn or two snalloy Zur propor slovations *hape dredyes «wre equl;ped
with » guarse feel sorsan, wnerall wne tastsriel 15 disintegrated anu wuashed
WIbh wator wiger hiph .pesgure Qelivorod £ron uozgles o2 jebs, the ovorslse
GOLn. tu 4 Bodt ulLYR U, LLC UAA0rEis0 9 Ui JIwWe. his souv-yor wdah

v £ouily B LLaGKRl, bub Lagzsn LOG l UsEtalde swatulc, du o uresnohtiy nfiixzed

e AT



{ ¥4528) “he flume Of the UJashe Urosxr dredile.

(ZBE88; Conveyor wnl ted flumes On LAG POrry Arodges

2780~



to the drodge at & mlore best suiting the conditioms. L. 8261 emd
Figo. 10,

The comhinution type of dredpe 12 lichter in waight and is less
ex;onsive than a tnble stacker dredge of similar aapnoit,.. fwo dredges
of this type, ¥oe. 24 and 32, have two flumes, one at either eide of the
screen and eonveyor. TFl. 2828;. The undersigze on thess two dredpes
goes over a short, wide riffled sluioeT net on & high grade Just delow
the soreen and in tbo pace direction as the flow in the soreen, then
onto another sluice below in a reverso direction and is distributed to
the head of the two flumes. Thene two dredges have Tore than double
the pold saving arsa of the dredges with single flumes and in meny
reapocts are yuite similar to the table~stacker dredge.

The eonveyor on the combinntion dredge not only disposee of tha
hoe¥y meteriel but stacke it where most requlrod. Thue, where the
deposit contaips rmuch fine muterial, the flume 1ie extended bqund the
end of the conveyor, the heavy matorisl from the conveyor then proevente

the fine materisl from the flumo from running back into the pand and

=380~



Shks e g = 4 w7z

Pig. . Plan and elevation of a 3 1/2 cu.ft. combinztion type of dredge with
_ revolving screen, flume and conveyor and equipped with undercurrent.

n.-uunoa Homw».zmﬂnn
m.u.mﬂ..- wmwu mides ?u.?ﬂﬂp.mm«mmaumu punwoaﬁ»won mnpno-“vu oﬁn-.unu»u.




vriginal sketoh accampsnies original
gopy of rejort

Hge 30 vian and elayatisn Of = 3-1/2 su. ft. cochination type of dredgo wth

revolying soraen, tflume and convayor aud eyniiped with undsrcurrent,

Zoxgn L7Onm page 106, ge I, 30ld dredging in the Uzited States, by RMag. Janin,
Ue 3. Surean Of kines bulletln Bu. 127,

~480a-



{24520) LKleotriocnlly driven 6-1/% au. ft. soreen-rlume drsdge o0n
Gsohs Grooke

I
{ 6281 ) Stome Ariveu, cumbination type areupe On kubmouth Dreoke
= 3600w



unaes tho etar: 05 tho boat, showld the dredga lave only ope flune,ths
Janveyor is instuiled to ane slde of d¢, JHISiculty fu sometimes én-
cuuniored wners the yruvel contudng wery iittlo asliay or ilge materia;.
in retuinim, sulficieat water in the pond. This has been rensdied by
sxteudin, the conveyor whigh then dumys Wao hoavy ma-turlul boyond the
and Of the riumd agaiust voich the Zine material frost the Tluue is dee
positods

e stasksr or dulifurnia sype of dredgs has tho widest useful
£leldd of sny Of the drodgewe It is the bost wind ol dredge for ground
ountelidng wuld that §s diffiocult 10 mave sou Lo the auly idnd to saties
tudtarily arsw o the wore difxioult wnd wevpar wapomitse The Ducke ta
dgeliver L0 « revolvin, sareeh, the largost per:ourationa used iu theose
ssresnc belng 1 1o i=1/C inshes fn wlamoiers Albesr disintesration and
waehit,, he ovarsise matoprlal poog O Zhe dLudrer uand 1 pneq bohind
e Lruige.e Phe nndorpise e distributas vi the gold saving tobles
any gluloss soa the tul lin, ol eoharged wstérm. . . -‘:JJ-.-»':L!EI. Aead

st »1e Lomen Photo.
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§ A

TWO uredges i LLip typae, Lo« i snd £2, are .q'uippaa with ertiing
soreouye Ihe mutorial is delivored by the buckets 0 « riflled flums or
siuioe, them going vo the n;ak;ng B3I'0BLR,. fhopd ssreens are in two
soctions, tlmed tO wOrk fu oppusl te Wrestionss 7The sareans nre squipped
with retarding bars sud gapt iron "fingess® are suspended dver the soreens
to roterd the fiow Of waterial and halpy dlaintegrate the clsy. Jetp oy
witgr wkier high pressure wagh tho wmatarinle hs soraesns ars operated by
eccentrios and 0o the kos 1Y dradge made 14 m.raooinu_h strékes por minutés

The owaraslze, whiut)_x pay duolude sowd wawnehied aluyey wateriul, ¢ons to the
8La0H8L,  Lho und.rsise passes over rifflad chutes undsrnsath the aoresn wnd
i dlstributod to the tublas, the tallloy disahnXgln, through siufces nulx'n
ol thy dredgos in extrs Mon ust by empuluysd ne & aoraey asd rimme tender,

oradges lose R and # are both digging downatreat suu to kesy the sand
reom £318ng 1o at the stern ol e gradge, thay are equlped wivh gand
alovaiore. ‘ho talling frow the tablen arn delivered t0 u pugp fron chere

the sund buokats olevate the material anc cumpy it into a chute whioch dalivoras

it ru Lo atad.ivre Hos RS has but ome olavutory Hue 34 hap twd, Une far

~Sbe-



(24446) The 3~1/2 cu. ft. pemi-dfesel driven, staoker dreadge,
on Candle Oresk in the Xuekokwim, '

(Lomen i'hoto) Mo, 1L dredre of Hammon Comsoliccted Uoldflields Co.,
ot Kome. ./ ¢ ecul.ft, slccirioally oparated stacker
dreuge.

- 2828~



ondh det uf tubless Uniess o wrodgo s wgplng downatrows, very rfew of
the drodges un the croexs expurivnee d frfiasulty with the sund, i{in faot
paveral of the dredges huvo t9 deliver tallin, to the stern of the dredzge
to proviae anchoraie f£or Lis spudse
in addition to tho water whioch may boe requlred for serijpping or
tnawiy; operatfuns, an ampls supply OF eEmm water must ba avad suble for
1lovatiou pou slulalnge For the averuge slaskan dredge not legs thiu 3b
10 0 miners luches of glear watepr phvuld flow oikstanlly into the pond,
sthorul se the poua waker will beuidms B4 thigk, sauelni; excosulve wauy of
the pumgs and interiore with the gola savings  Depeuding on thn rlotatiom
uBCO LBy anu Bho  Whdlastor 81 the fu.orlal uraudsed , lusger quasiities
pay bo reguired. the slruisht Xlume dredgos reyulre wore water for
slulolug Wiah ureuges with paresis, the loosd aredr supply i8 genorally _
splo  for thie purposs although during very dry Bsbdng, & nwsbur oF the
dredgss huve Loss ahut down due 30 dugk 0F water ror flotutlon.
Mo reausy ULL o roferreu L0 the ruuy Povks and ariiclos On the

operation of droudos, dotslls Of ceslgu end tpeir conatruotion o §t is not
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practionl W0 yover toen fu WL report. dBolul rererenco ia euds €O
*Gold redging du the Uxdtau States” by Unase Joauim, Ue & bureau of iLlnes
builetin 187« Thare 4rv however, numsrcuz festures alony this line whiah
apfly drsotly $0 Alaska Uperationy sud of whiioh a brief mentlon nust be
Hades

The amull slse uf wany oY the hulls Lfu roralbly phow by the faoy
thot many 0f the draldyes huve lud 0 extend anu wlden thelr hulls, or add
pontIuLE LO K@ey the UAAKe Teulk belng wwuah Or (0 lesssh the draught tob uld
Flovuation, A numbsr or the susller drodgow hove utlifued emply o3l drwas
ror this purposee Wvoden hullp are uzed oxciuslvely, the roosntly caue
structlyd luige Urodyes &bt KOs have woovder hulis vul with & stuel rrome
work, Halive timbar Rakes very poor hull muterial. with reasougble
trootment, 6 Bull should luat the llfo tUme of the property. une aredge
bas the sass hull etill i fulp cwdludou, alwer 2 sessdus vf vpsration.

4oss of Rhe smpller dredgor have ovpon link awmnessed cuvkelt linesg.
Yie 24659, Pheir wailn advalitugas are Lheipr il hter walgbt und tha lowar

powor royaiiuenis whloh ndapte them (0r certuin aredges tuu cunditiones
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They wora at onn tlas caisldared more favorableo rov dgging di fficult bode
YOBK aud S0 O the vperatorp ovditeusd that the cpen link vouussted line
rporid tz the bouldexra Lu be handled wor rewillys Fhe advunteszes 0f the
wodsra vlose coungated line m'o o0 2aripd th.t & compariew: is hardly

LOVS BRALY » fne shapo snd welght 0f the duuskety are determined oy the char-
actor wd aepth vl the ground and the alze of tho gruveds For tight,
difiiondt Wesdng ground o weall wsd gtrongly bullu bucket ghould bo used.
bouldery ground requires lurger Lusksts snd & Ilne, of apeoisl design.

Ple 246524, »Or almyey ground, the buokats shLuld b8 wide and chullow and
tree ifrox inalds projoatiuns w0 thed)r lomd ow Le duaped as vraadlly as
pokeible, With o strung wmanganses steel buoxet mmm lite and saufflcliant
power, prasticulldy any o5 the bedroak spocanterad in the Alusxm dredging
Tinldgeiy unfrosan, ocan be sutisfusiorily dugs Dradi,o hoe 2., on Opbiy

croci bas aug; v feot oo slubby limestone boarookh, with no nudue d¥fioculey,
SXO6L LR, some O tho smaller fiuse uredgu:. oul of the laduer WrusBOR, ore
ppudppe s Zith yimites Oc puns Lo oatah tho spidl frec tha wulke 8 wud Peturn
16 oty dgghiyy racse. puring Yreoeln, wo:ihnr, Bboam Or hHOl suter run
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{ EM0Y) A light 2-1/2 oue fle vpei 1ink conneatod, buokaet 1ine, 6tos,

on fluse drouges

(£4528) A 6=1/2 Oue Pt., close counosted vuaket line 0f npecial desigie
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down while onute halps %90 ml.-. thy material fron froexing to the ladder,
8%3s <he vuczess in diacharging intg the saresu hoppar or fiume ulsd
epill sormo mautarial, 2his falle Gato a steeply tnolined grisrly iu the
well hole, the undersize goling to the save-all siuligess

Uppor avd lowe: towblers Bf all ctangarc shapes sre used on the
viger arsdgan, Uu the uawer dred;es und those et have vean modornised,
tho rouwnd lowsr Sumbler 1s used almost entirsly, with a & or 6 feovd wugper
twablers  Wlth the exosptlon O the larger dredgas and soveral of the
other sbtncke r dreugés, the tain husget line drivo has a slngle dull gear
Arive, This subjeots the shaft to savere siraine snd has boen the cause
Of many breska 0f the miaft or gesare The double gemr drive egualigzes this
strain aud improves the uperation ol the buaket lins.

lnadosquate power, ospesolally for the bucket line, ls ths predisamamt
0f some Or the drauges, This ls sometloes caussd by maxing tho onying
ariving the ouckat liue, alsd drive too mush other eguipments Une intwerior
droage hab receunlly fncreseed tte ually diggin: aupa.—::iiy by abvul 30 cubie

yarap by ahoaoging o pump drive ovor Lo tae dthoer engines o awoad of the
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cacret lipo muat be readily adjustublo $0 the differant Mgl cmditionss
~ 10w ppesd musr be usod Where thero lé frost Or heavy gruvel or ditfi&ult
beurvok {8 dug, mad arrsogoents should de such thut the aspeed osn be quiokly
{usrensed wneh dlgging vondltions improves, The wuriadble speed motor arlive
on the oluotrio drodgea, m0st auccsssfally anewers Wds requirerents
AS & gouoral rulo, the buckets wnd Upe lust from 3 0 b Or more

Lonsune 90 uwvursgs opsrstion, for the yardsge handlod wuring & seasson 4p
rolhtively swmalls Frozan ground whon encountored o:upes ths pgreateat
omount 0 wear und requirss mush addltiomul powers In m roOGLt 1usta§ao
st Hiomp, thae ontire buakst line ou one 9. tho lurpy Adredges had ¢ bo 1v-
pis06G after oue seapdn's digepliog in prouwnd, the lower portion ¢f wdaoh,
lad not boon susosunsfully thawnds

High bodrosi gradlents dnoresse the difficultlies of vpsratlon amd
seriously &I£0st tho cosh. Damp rugt be conetrusted to ratse the lawsl
of the wnter in the ond acd in the zhallowr grourd muoh addl ticnal wdrogk

rust be quy, tO pruviie ample riotation, 4 uwredge should uot g dowds

gbrasn usless there Ls bbmo jrest necugsliy [0r 1t, or conditions are sudh
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that they 40 Dot hunuina tho operation, 1t ponerally necossltutec the
pullding Of duny unless the pradlent Lle very low, wonpllaates thoe talling

il gposal, aud wuikes the Uaging mors ¢ifrfiouls, for it generaliy mauns
working sgeinst the gousral '@ay' or gruvel rlows Thia last condition is
ospaaiully trus wmhon the gravel 1s flat mnd shingled. One interior opgra=
tion started dredging st tho hesd of the creex, working dowmpirear @ &
?-1/2 por ocent graces 1n audition to ths numerous boulders enuasuntered
there and the geserally bad Aggin; condl tlovus, duwis had L0 be conptruoted
sordss Lhe ngryow cnanuel about every 40 foet of advanose ime 008t of the
dare alune 1s stated 0 have amounsed %9 avoul 80 cunve for evors; onbic yard
01 grouns draugeds while tho grage has now dsuressed o avdut £ par ceut
ane Qar gonstruotion lu no longer uecesesry. thoe urelge must swvalinde W0 dg
avan L real in gravel wore difficult 0 diyg frow by direation, sad BYeTULEE
only abuut 60 por cent of tho yardage thal & credgge of thiec sisze wiil nor-
nxlly haudles Howevar, ail o thies uliforenge aumnot be lald W diguring
wOaseersam Xoi mush olay is wlsd presenv wiloh fusrousss the uifiiocultlisas

02 waphing onu wlowe dows tha oparstiou.



he normal Alagkun dred@lay seasdn ranger £rom o 30 O moathd, varye
in, @seordic, tw e logality sad the psauliarities of any partisuniar ssa
860 xod the despomits Ou the Ueward Peninsula, the averaze ssasvn oy nost
of the dredjes starts i Juno und slosas sbout the middle or luticr part
/
of udtobar, the average o erating wesuson belng about 100 dayss A number of
e dredsed thore reslize frow 180 Vo 4o daye darly, a Lavorable sm;aoz_z.
whiile thareo are othera mhfah Opsrate but about half this time., ne 0¢ ths
large dredies al home started {us first seasoym on July &, 9ES, and opare
atod until pacauber &, or for 14V days. Toward the cluss of that ssason,
tou tarpersturd at one time Uropped to 86 uagroos, YVelow e (me of
L draules recused dgiing (o 1924 on Esy 1, adntinulng Lo ecembay 7,
or 222 duysp, wnlch sstadlisnes a new reooxrd 20r Alachks, This soepeay
ax,;88ts V0 Lo able 60 averayo 4 seuson of I20m 6 t9 7 monthes ln 15128
shd 19lb, the Blue (oose dredge On uphir Jreek, which wss thex steam
oyerated, run tor LR dayase e start of the saasol ly goneraully

sruavly delayed on orseks rud by spripngs for after the orsck hae Lfrogon

over, bhe wiatar Lror thopd BrIings bresk oul cumuclng sucossslve overSlows
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wnioh bulld up unususl thigaess 0f 368 Known s “;lacier® snd whlgh
¢enerully sovers the entire vallay.  Shoval Jreek le pmbably ths worst
offender An this respoots lu the early epring of 1922, this iloe was
vver lb feet thioks [t prastically aovered ihe dredge xud oasused serious
damuge Lo Lbe U July 13, there wau Btill O reet of Lhis oy, Pl, R2433,
L0 Wat dWredging cvula not got unlerwdy, until ugust when further ul£figule
LiDs WEl® suuounLercd beasuse ¢f the seasvunl rrosde The avorage soason &m
t.l;Ls Uresk is avvut 76 duys.

ihe averuge droagling soussn in tho intorior dlatrists Lo ganermlly
longar than i the Uswerd anineyla, ran;:ing fron 180 to 1éb daya, dradging
starting early iun Moy Oy June and contimuing witil lase iu votober or marly
£ ROovenhor, Yhe longeut eeason rocordsa fur any Interior Alaskan dredge
wup JUr 194 days, oeing attuined by one of the Utter Jreek dredupes in 1916,
1n 1983, the xKuskoxsim dredpge oparaten frox day £ %o Ostobar 23, or 174
dayse The Qacko Ureox drodge wndah s operatin. outolas Or the sovars cold
balty Cperatec lts lungent seasdon 0f iY¥é dnys L 192,

Jurdadu fee roxaliy 13 the arevge pund ln the fall 1s broken up
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whiin rorming aod puchod Y0 Gne 8146 DY tha dredgd or the Oures Urg removed
fron the ponds  Ulush and anchor i0e, houwever, guiakly oloses in an the
dredgt wnd a00n hgs &t tiphtly fropen im. There 1a no prasilcul wug of
oubating this kipd of 1oe although $ho hulla are ofsen heated witl steam
or lu o IoW Sasap attempty have Leell muds t0 waram the pond water. . The u—l
porionaed operutor has learuod that when tho 100 Onae startt to Lothar, that
tho jraotical end of the season has been reached and tha drodge nhoux_d be put
intwo winter quarterss Uoms dredges, luwevar, aontimue t0 operuts until
they ar: frosen iu, whers they oro left until the next spring,. ‘ﬂu‘n‘ Y,
howover, leave the (rsdge whore i3} is unprotected from the esorly spring
Slodds wia other ual(joPrs. & kater mathod, unioh 1o enployous 1o tO BLOp
early enousih 1oy the dredgo to dlg itasle o loveld benoh to one side or the
pond &t gone protasted plagce, the water thon being lowered allowing the
drouge to gottle on AL gven bottoms ‘The dredges are only recdved trow the
ponas vhen hull re,.slrg boooma HBDOSERPY

in the gpelng, tho urdige 3s oul 1luooso Lpom the low, witer s run

{intu the poud ang tha drougo (ioateds Fho cutting of tho los arouwd the
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bouty and 4u the pand is aone with mawa and axss, but @rse oftel with
astean polhts or stesan 1ae guiters. Fige 11 ahowr one of
theso Jge cutters, The pond loo may alpd be dinstsd. FOP early opel-
atian, the 100 ouime aﬁn monaved rrom the pond, and the ground ahesd of
tho dmagu i stripped Oof L4y snow and 1¢¢ oovering. Woaerw the soasmal
frout le not desp, soxs Huou rosults bave besexz obtsined by sounttering
aahes Over the ground.  gurficlont ground is golsrally thawed &hesd of
the druaging with atean, and at several upsratioun: with water, t0 et the
diedge well underaay. Experiencs has shown thut the best practioe _m
gonerally to wsart dredglng ac early as may bs pradtioal in the Spring
nnd g30; sarlier in the ¥ull, and xol to fight tho freexing woathed.

the uredges are hoated with stank, a buller belny generully
suypliad just foy thie pnr;aau. puring fmn&m wather, tho stuokary
and ponetluese the flumas arvy houssd in ocanvas and atoul hostsde  HOt
water op stous 46 applisd to tho ludder ahate v the llne ig relisved of the

sooumnlsting frosen anterdnl rrow tlme to tice with & stear jet.

The area;es nre practically &l) Mghleu v, elsutriclty. %h are
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beln, oontinma.sui deylight 0r seversl zunths during thse summey, the power
for drivig; the olestric generator 2or llgkting ls gaunernlly euppllied by
v auall auxiliary internal combusticn engine, sxigepting on the sloctelo
sad steen driven dradgess

Alasxan dredges averayu fron X t0 60 per aent of their tueoretical
&4 hour Algping oapacity, the wids rango beluy; dus mainly t6 the differing
afficienctes or the dredges and tbseir operation, the digping sanditions
cnd the wimg 1lomke Therefore, & mean dorived (romx the perrormuise of all
the drodger would bo Of Ro practicul valuse. However, wOst OFf the nornally
operated dreidges woriing under Aversge cunditions realize from 40 to
4b por sent of thelr thevretionl capasitys

The dreduing sesgon locludes &ll the time from ths siart of

drodging in the spring to 138 cloes iz the Call., ¥ha Dereting of rmuoming
tirns includes ouly the time the drodgo wuzs aotunlly dlgainge All tlze
&.-ent in stepping shend, abun;luy iiues, oleanihy upy, making !‘Gp&ll‘n; dalays
aue v uwosldents, ongine or pyower trouble, fluvdu, £rost odaditions, the
Lzndlin:, of voalders Or mny Of the numseoun Yauess YOor stopping the digeing
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augt bo chargnd su Jost times IS i85 & part 0f the winochman'’s duty t0
fs00rd tho saupuy Of nll loet time curing his shiift for which # printed
tors L8 supplisd, The short drediying seasin kaker {t espeoially im-
peratlvs that the prestest possible operating time be realipsd:s The
dredge should, thorefors, be thoroughly Overhauled and put in the baat
sundition for oparatin. berors drodging simrts in the spriny and all spfe-
gudrds should Le taken L0 Lrotect the dredge Iroh any possible sucidantsy.
‘hauy 8f tha dredges 4 opersts for 22 hours out of the 24 nours
and sometimes a littls longer, for dayy m} & times The Llume Arouges
geuerally sverage hlgher thoau the dredges of other types, some alaining sn
averaze operatin; time ol 90 por seal which would, however, be pussible
oy under oxg:i t4wnal ogunditionnss 2x08pting any unusuul long delays,
the o)8ratin., Ur running time Of the Alaskan drediges gansrally averages
trom 7b to 60 per oent of the total time mvallable. The grestest portioen
0of timp lost may bo duws tu enginae or power troudle, mechanical moocldents,
floudse InoRk U3 water, stopiing ehead 0r moving especially iz shillow ground,

the alean up, ®ta.



the followdng ¢table ls glwn to show tho causss and the smount of
ims 105t by w0 dredges upersted undor wiawoly differing physlosl condltions,
rurther anto bodng glven uuder dredgin;; vdutes

KOst Of the dredges e oparated on twolwe huur shlfts, the shoronen,
asxipping, thawlng crews, sgnd others that may _ba nqu).fod. wordug 10 houras
beveral 0! the vovpanies huve adopted Lo § hour maift beaauss 0 tho Kouek
adly higher efflolenays $ho suyply of vajable drelge mexu muat. huwaever,
be oongldared nnd daopange of the chort szeuson, the proportisuateiy lnoressed
WayGe, UL bhe many houprs whioh would otherwise bo put 1o littlo use, the
gen usually profer the longer shifte he uverage dredge arsw yer snift
sunsigts of on¢ winghmun, One enpinesy, and an oller with ons or two shoronan
or ruustnbouts on the aay suift, &ost of tan oompside employ a dredges
magster or superiuntendaite &. tho dletiliote dartvec flumze dredgoc, the
.an;ineer gpeuds about hali hip timo witk the eugines, &ud ulad handles the
autios of mo Cller, bad &« Jluse bonder whiv is socetimes &leo Luo roustabout
1o orployede sLlve ngi. cguugti tute tho entire arew 0r stea, uperstion
on tho snuliest Of the Slure drodgeds
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M b wild Goose Dredre Koe 1a : ° raipge,
_10ag. 1050, Y 1222,
fitep choed, : 2.67% Z+84% —
Yoving to cuts (¢7% 3 § 0496 1.78
Yoving linss 1447 £o 18 Usll
Rooke 1,88 598 De28
Bloun “ﬁ 00“ el 1.0’
flulocea Q.” V.08 0e19
Y{uoker 0462 GeR2 S
fepetry meohinery _ 147 le42 ——n
tagline troudble DeBBe .22 et
Buckat linc, ledder, 8 O 4 1.58 1,18
Goreen 018 V0P D38 .
Winches \ 025 D428 Vel
raps 0,08 0410 delB
tleatric squipmont 0.36 . 1e27 0.4R .
9nuds 0,08 Osll 0,08 .
Propt ~utan 0"8 -—m—_p
Poend cnd dnm :;‘6 1..05 B =)
111s0al lepeous La8B - Ue36,. (6] 18480
Lowesr tunbler-olling . (107
Jppar tundler, ropulire 0sd)
Powar plant, dltah stos 0s71
Bopoer . : Cad8
Loet tire,poroont 15,63 JYIN TS 25,60
LI ncurs 336642 oenb 1082 ,08
funnlng time,hours 1024488 2108,78 80D0.9Y
P0t4l timx, hoursp 41604 2568, %1B8¢

8. Digginug down streum.
B Time lost in 1917 wno S4o0%
g« Time lost assount of floods, pond end dikch troudblues
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Toere is oousiderablo variavion li. the wagos pald by the dredgen,
evon axXODL thoed in the sawe digtriots. Ihis differengs i ofter dus to
poravasl réssoRbe A relisble and capabie msn doasrvei the higber wege
the foilowing Lo ths g.vorsxa soale, _zn sdagition W which board mid lodging

fs provideds <he shgromen &nd other lubor ave pald the prevalliag vages,

st . Llvon ih the chipter onh Labor.

~ Dredge aages.
° winchman Engineers Oilers  Dredgenaster
i ] n . vl = 9e00 wBe = ¥ $ho= 7480 $l0 = glB
Allkoriop,
lditarod - Iunows 8 - &% ¥7e60 $70% (7o) Gliemy, 13,
1:40KO (6 houpa] 7.0 7TeBDe  $608D rum——-
rairbanke oo 8 §Y» vZ16=$ 3004
par mos
Cirale v PSe ¢6: 80 wsouna
Yentna (8 hours) 6 la}.ﬂﬂﬁ . b0V y2Bb,

& ~laectrigciale

Lruydgecusters, wluoumen, and engdneors living lp the Ltates or

o:souerg out oY the dlabrlct ares gensrally (roviued tranapurtatlion shd
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travelling expenses Dol WAy, roodiving wagos vuly shen ou the propertye.

wufaronoce :rP ;K'nblo o slusxan aredges wilil show the
varied siud of powar usad and the smount 0f geasline, diptlilate, fuel oll,
Gieevl uil or wuod cunsuned for powsr by the drougez in an averago operating
days the sost of power on the distillate drivex mdgnf apd the drecges
docatad in the more fsvlated aud inecoasslblo uistrlots whero cheay rusl
or hym-gloa;uo powor o nut obrtalnagble, is geuorally the greatest slngle
ftex 0f the operatlny uogt, Two cOmpanies oporate thelr elestrio gbon
planty with dlesel ansings, Both baing logated oclose to tide igtoh 'f-.a areds
g08 wre operabsd by hydiro-nlediric power and ouv of the oompunies in :ho-
Innoko wisbriot 1s now ingtelling a bydro-eleotriv plants f%he Og;aorzuulplon
£or « rellable wnd evunomionl wutor puwer develupmuont In most of the dredging
Gistriaots are, howaver, very llmlted, dus to tho uifficulties gensrally on-
sounteresd An obtalnin, favorable swy:.plies, swrly treeging weather, anu lask
01 supde posorvolr nnon.l he Wild Guose Qus tuu avallably for power use

the uiton amd phpe line froin furcer hydraulic uperstions. Thi s sutesr

yvowar i avid doble for nbout 10U upys Omahl sousOL, an puxilisey diatillate
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aipine belng wvaliusbie when the wator fallu, Gilatia cundivious at
cagne Greek persit ihe usa of water ror powar uuriog Do euviro 4018y,
where however, topographio featurau necesviinte {8z use at s 10w haad %0
that dwrdng unusunl 4ry seasons, Lhors iz s ladk OF water diriug & wouth
or a0, wiloh ssricusly handioaps the oporaticn,

he Mlesul wngine has wgue puslble u greatl reduction of power
80p%8 and uuless ovndltlons sro LIst favorgble ror othur power developmendy
will recsive nope geuoral adoptivii ror aredge  powers

ytomr ig Whe ddoal puwer ror tho gverags Alssian dredje but zhould
uot be gunsldersa wnlens thore 1s mo wbunaant eupply 0f §;00d wood sloro &%
haohds  PUrmayr ptoal Aredges <0ro equippeu with the oli and less efriviont
stonn esquipmout wniuh oongumsd Jaryge amountz of rugle Tie wood ewpply coom
bad L0 be hauled lony distaunsep wnd Lhe puwer gdabs dbevsass pruohibiilve
noooceitating u ohalige Of Loesrs The satieiactoPy and ocondikaal uperation
¢f the 1o00mouile typa Op sloe ogqulproent, nakes It o mosl practidael yuml"
iu those ipolatus distriats where wooi Or auunl cut be oObtali..vn abt u Tonsdn-
Lblo Goabe
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The Berry dredge i equipped with two 78 U,F. @olf logo-
mobilee which have plven maet satisfuotory servics. For power yurpoees
they consumed on an sverage of 4 bonrdo of wood per opersting day. Aa
additional one-half cord of wodd is conswsed during the spring and fall
when the heating of the dredge bdecomss necessary. The gost of the wood
fe now 16 per sord on the dredge. At & aoBt 0f (60 per day for wodd
and 23 for the wapes and board 0f two enginears, one on wach snify,
this daily power oomt te 83 or £0.5854 per H.P, day. On & barie of
£200 auble yarde dredged per day, this ammunts 0 30.038 oents per aoudia
yard,

The following Soble has besn sompiled from data on 1l Arsdges
operated on the Sewnrd eninedla in 1921 »nd ewwe the cost of rowor as

boing exosptionelly high on the dietillate and semi-diesel dredges.
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Uredge Power Cost. Seward Feninsula, 1081

. Soet of power (s)
¥o. 0f Xind of Cu.Yds Total
dredgea rowar Iredged in H.P, Pey 4oy Per Cu,yd. Percentage
Season Dredged of operut-
ing aoud
B Distillase 305,700 20 $441.00 §0,148 48.6
4 Semi-diesel 475,280 S48 S31.80 0,089 3841
1  Diesel~ ‘
eleatrie 2?8.000 200 87,78 O.Du 20.0
1 Hydro- 2020 per
——__gleockric  deay 140 B0.00 0,088 12,9
11 - - - 1002 910,28 - -
Average = 12,470 per day « - Q.73 33.8

(a) Includes only cost of fusl, ludriosting oil, and lador in sttendance.
2t most of the dlstillate driven dredges, the enginesr devotes only
& DO ¥

The average cost of fue)l delivered to the above dietillate
dreues wae 63- cente par gallom, &t the sovmi-dlesel dredges, 24° 4lesal
ofl cost 36 cents per pallon, and n.t the diesecl-electris plant the oost
of tho 24° o0il wae 20 cente per gallcn. The cost of this distillate at
Zosttle was 17 cents per gallom, onmd for 240 diesel oil, 6-3/8 cents
per pallon. The charge of B0 per duy at the hydro-eleotric plant
includes only the proportional cost of the dltoh manintensanco, and
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attendance st the plant the lnn.or hetng wmainly & portion of the dredge~
macter wares, al)l prorated on the baeis of 100 days for the season.

The Crche CJrack dredge., up to 1821, wae stesm oporated, & poor
grads lignite conl wmined close by daing used for fuel. The uee of thip
ccul wad unsiatisfuoctory, the atesm power was t00 costly and with the
heavy steam eguipment aboavrd, tho' grodge drew too mmah water for satis-
factory flotation, Hydro-eloot.:rw power wap then developed, a l-gile
diteh being somstructsd to deliver the water through a doudle pipe linag
1600 feet in longth omd 84 iiohu in dlameter, to u 2£28-inch double
disonsrge Leffel turbine waser whesl, under 86 foot kead. The 300
¥.Ved. Ooneral E’loot;.rio Co. belt~driven gencrator produces the alternate
ing current which is trenemitted =t 11000 volte to the transformar near
the dredge, whars it 1s stoepped down to 2300 volts, and transformed to
440 volts aboard the dredpge. An average of 3800 X.¥, hours are used
per operating day. In 1927 the average tost of npawer which insluded
the diteh and pipoe line mintonnoo snd the cost of Ladop, supplies,
ang powgr vlant repairs, was §0.0168 par ".U. honr ov £0.0283 par ouble
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yard drodged. The average cost of this power for a peiiod of 2 sesasony

nas been §BE.A3 por day, or $0.0258 par cuble yard dracged. The pipelins,

turbine and nmost of the electriosl squiyment was second hand., 7The
entive power installation cost {82,654, {noluwding §19,478 for the ditod
and pipe line and 10,078 for the dredge elcotrieal equipment.

The largent dredging‘comﬁany ip Aleska, and operatinpg at ¥ome,
hae a disssl plant consieting of 6 BE5~H.F. full diesel Verkspoor engines,
"hese are oporzted on 14° - 16° fuel oll deliverad to the Mome anshorape
in tank etesmers. ﬂu? fusl oousumption wader average load i{s approx~-
inntely 28 gullons pay hour per engine. The ongines ere direstly ocon-
nooted to 8300 volt slternsting current pensrators. This eurrent ls
trunsformed to 11,000 volte and tranamitted 5~1/2 milee to the dredges.
“hile the soat of power {s not Xmown, it is ostimated to be 1ittle §?2
any over £ ocente per H.W, hour, Oonditions for developing comparatively
chasp powsr, from ooal or fdiesel oil, are uled favorakble im the raire
bunko distriots, whore the plant cen be located niose to the Alagks
Leilraad,
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The locs of gold in dradpe tailins is az & rule oomperutively
emell, provided the materisl is thoroughly washed and dieintegreted
-before 1t 18 vat over tho tables or stuiecea. 7he same principler for
pold saving hold on dredges ue for osthar metnoas of plaoser mining, dut
oﬁn {n penorsl bo bettar appllu; on 'a dredge. “hile numercus physical
conditione entcr Into tho saving of gold, the recovery &ll.ﬂ depende upon
the winohman, B«drou_k way not be dug clesn or the sluices may be over-
loaded. Unless the gold is coarse or henvy, and the gravel 1 free of
clay whieh is difrioult 3o disintegrate, & lavrge lose of gold mq'runlt
on the flume dredges. A deposlt conteining nmoh stioky clay i» bheing
worked by one of the flume drodges, and great ohunks of unwashed materisl
rasc over the end of the flume end aocording to the operator, sbout 40
por cent of the pold (s being loat. Anothor feature edverse to poed
gold saving on flums drodgas is tho sxcespive amount of water gensrally
regulired to carry the heavy material through tho flume, The runltlng-

nigh veloaity or deep flow of materisl does not permit the lighter

¢old to sink snd be omught in the riffles. The flumes 0f theed
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dredges are psved with rall rifflaes, ususlly set lengthwise., Gome of
the rails should be sst truncverse, particularly {m the upper part of tho:
flume and especiilly eo if olny is prenent or the greavel s flat. 7Trans-
verse rifflen will roll over the material and sudbjest {t to better dle~
integration than longitudinal riffles along wiioh the materisl temds to
el ide mors thaw roll. On the screen flwse drodpee thiz is fore gererally
practiced, and epeais)l mompenese shod, or rangénese or onst iron grate
rirfles may be used slome or along with rails.

Bome of the flume dredpes are provided with undergurrente whea
a clossly spaced bar, dr platqﬁgrigzly with emall openings, 4 installed
in the bottom of the flums nesy 182 lower end. The matsrisl pausing
througd this grizaly is oconcucted buck onto the drsige or underneath
the flume and pawsed évor short tebles or sbuices, paved with msoraem,
expended metal or punohed plate over coaos matting or durlap; or small
ntpesiel tranzverae riffles and sometimes an amslgamate plate may be
usod in oconjunstion. The praotiesl use of these undsrourremts is
governed by tha cnaractsr o0f the deposit, the charadter &nd size of the

gold and $o thelr construction and operation.
+404~



One flume dredge, Tormerly operatsd in the Coumell Distries,
reported that 20 por osut of the golé wue recovered by the undereurrent.
It fs usually mach less and in some dases they have heen disasrded due
to the low reavvery, On the Northers Light tlw_o dredge, o test made
during one clean-up siowed that 82.84 per cent of the gold recovered
wap 8aved in the upper 28 r;at or the riume, 10.%2 per cont in the next
30 Test, 3.78 per camt by the underourrent and 2.8 par cent inm the tail
slujce beyond the undersurrent grizzly. This tall sluilse was paved with
punahed scrosn with 5/8~ holes 1ald over durlap.

Dredges provided with sareene not only have the advantage of
being better ndapted ro:; wvashing snd disintegroting the materisl, dut
by removing the heavier rooks, oconditlions for guld saving bacums more
ideal and especially 80 on the table stavcker dredges having the finer
mesk soreens, ané on those soreen flume dredges havimg edditf{caal gold
suving area Jjust undernenth the screen. ZItiff, stieky clay is alwaye
& bugbear to efflolent gold eaving, not only bscause of its diffioult
uisintegration but also due to i¢s sluloco rovbing propensities. The
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bent practissl meane of trenting suoh material on a dredge s t0 retain
it in the revolving soreen mnd subjeot it to attrition and the forece of
high pressure water from nozrzles, PFare aud rings are fitted to the
soreen to turn over the mMaterial and retard its flows The material
{s further retarded by high preseure watar forced sgainst the flow from
noziles set nt the lower end of the sereenm, Alﬁditional Presaure watey
ie forcaed directly down upon the material from nozzles projecting from
a pipe running lengthwise through the screen. The sotion il quite
similar to & ball mill, the material baeing worked over dy the graval
until §t will pase through tho pesrforstions.. li papnersl, most of the
gold recovered by the Alaskxan dredges 1s resoversd {n the upper EE fest
of flume, or 4irootly under the scrsens., or on the upper hal? of the
tedles,

The time of oleaning up or dredgee variee saocording to the
condition of tha rirfles, Sume dredrem olesn u~ ongs & week, others
oned & month, st which time only the upper ialf of the flume, or the

main portione of the tadles sre cleaned up. The lower portions are
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genarally cloaned up only at the end of the senson. Many operators
state that only a few dollars worth of gﬁid nave besn recovereld from

the lext 6 fest of flugo or riffled sluipes and fesl satisfied that vary
little pold 18 bvoiug losk, While uno figurer &re availadle as to the
anount of gold that goes over with the talling, nmumerous adlars of fine
gold can, however, often be panned from the washad tailing and hoth
coarse and fine gold rrém the unwashed clayey material, The rsgular
oclean-up requires from & few hours to & shift and during thies perlod,
advaniuge is taken tc nmakxe minor roepairs, adjust the engines, ete. The
T{ild foose Company has its dredgoe arranged so that all of éu naterial
con be distributed ¢0 one set of tables, while tha tables on.tho oppost to
slde ars beimy clcaned up without necessitating & emt aown of the dredge.
The eaving of this time 3t the oxpones of attending $0 repsirs, ete.,

and the gold saving, 18 open to quertionp

If rusget gold is present, & portion of the lower plute in
the roreen e given larger prerforations, The materfal psuing' through
these gove $0 &4 peperate sosrse pold or "nupget" sluloce for resovery.
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The resovery from & rugget sluice will on some dredges average from B &0
£0 per cent of the total gold reooversd.

The uoe ol wave-a&lls heve in practically all caser more thaa
repadid for thelr installation and atiemtion, laulty dresdge design may
caume excessive spilling from the tnokets as they dump, slthough all
dredges spill more or less meterisl in this way. the gold therein veing
lost unless 2 save=-gll is provided. L wumber of the dredjgas repurt &
saving of from $2800 to $BOOO gy the save-alle during & soseod's
operaticm.

tral gamation ig pragtieed dyY &ll the dradzes oxaept several
emall flume dred;es where the gold ie coarss, The use of mercury ap~
plied o the rirfles is imperative for good gold saving, especlally 1f
fine clean gold is precent.

L number of the table stacker dredges were originslly equipped
with jige or other special appliasnces fOr resovaring fine gold arnd eon-
centrates, vartioubarly where such gold was conted with {ron oxide or
other compounde and oould rnot be smslgmmstad, ALll of these,excerting
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the undercurrents mentioned, hove heon discarded.

Jn the tudblo anaskar dredgaa>tha standard dr;dge Hunearien
stecl-shod wood riffles and aﬁéle iron ri;flon are mostly used.  The
grades of the mein tables averaéo fron 1 to 1»1/2 1noho; to the foot,
Spaee does not permlg & detajled aisoueeion of gold eavimg and the ay-
rangomani of the tadles or sluices. T his ie ocovered in u peneral way
in the tables. Thoe prinoiples of gold saving, as precticed ut'Alaaknh
placer mines will be treated under a scysrate heading.

T™he mathods used for dotermgnlng the ares or volume of ground
dredped and the degree of asauragy of aueﬁ meas: roments, are variadle.
£ number of the smulior oparations wake only r rough messuremsnt of the
gres dredéod st the end of the season, and kmowing,in a peneral way, the
sverage depth dredged can ealoulate eho‘approximato yardage. ‘everal of
the opernt%oné drvdging ehallow deposits of reluatively uniform depth,use
the unit of "equare feet vf bedrock dradgoé" but also state the average
depth ﬁug during the sazegn., Tne more sy:rtemstic ppor«tiona genorally maks
4 0LOBS purvey every two weeks, or cach month.resording both the area n
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squiare faet, the average depth in feet, and the volume in ocudbic yarda.
Lue sllowanso must be raude for the slope of the banks and smy irresular~
ft4o8 in the shape or depth of the out, especislly {n the decper groand.
4 method used by & mumber of the companies is to strvey a base
line along one or both ajdes of the course to be dredped, setting stakes
ut etations svaory 100 feet or mors. + tranglt is set up at a sistion
a;d the deternining points along the edgee of the cut loscted., The
survey is them plotted and the area obtained wi:ﬁ & plancnster, Or cal-
culoted. The average depth of the pround dug is derived from the deily
dredge reports, and the yurdage is caloulated, The eras ahasd of the
dredge is often stuked out in 100 foot or other elie squares. The base
l{ne, or tho sguare syetem estodlishes the courso of the dredge, ite
prograse and location osn bo resdily determined and the dut moasuresents
can be quiokly made., In deposits sontaining sn irreguler gold distridu-
tion or whaovre the ground has not been thoroughly proapssted, close dyil-
ling may be done shead of the dredge. The ecosurse of the dredge asd the
depth 0f the bYadroak to be dug ip further deteramined by panning the
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material dup from timo to time, Unproritadle arear sre then avoidasd.
The aost of gobd dredges nas inarsased 48 to 60 per cent in
the past O or 10 yeers, GSome of the earlier ilesksm dredyes were
originally erested and plaved ir operatlion at acosts whieh eould not now
bo duplicated for twioo the amonnt, Phile 1t iw impossible to ostimsate
the qost of & Aredge, its cepucity, etu., unlase all ocomdlitiocne ore knuwa,
the_tollowing tadle, complled from datu oditmlped Trom several of the
dredge builders, givees the welpght, spproximate aversgds monthly capeoity,
eto., of different eisae and types of dredspes, and thely epproximate

oost, f.0.b, Fascifioc Comnld.
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Approximote Cost and Veight of Gold Dradpes

Sige 3uoket Aveannthly Approx. Iipging Lumber in Total wi. ipprox.
Cu.¥t, Capucity HlP, Lepth Hall .redge 08t f.0.b.
:I\UQ_Ydﬁo ¥, S. Py, Toas (:'".F‘Q
(a) 1=-1/40pen 17,500 8 {1) 12 17,000 B2 « 16,000 (4)
{vb) 2~close con. %6,000 80 (2) a0 76,000 210 48,9000
(b} Z-closze 36,000 76 (2) 20 46,000
(b) 2*1/2~op0n 0,000 60 (1) 18 0,000 126 24, 800
(¢) 8-close 45,000 100 (&) 20 80,000 - 62,000
(o} @~1/2-closc 52,000 L1EBO (&) 3B 105,000 328 86,000
(¢) s~1/2~close 52,080 1B0 (5) 20 - - 75,000
{b) 4~clome 60,000 150 (2) 36 106,000 245 82,000
(a) 4=-close 60,000 220 (3} 35 100,000
(e} bB-olos e 86,000 260 (4) 40 293,000 670 200,000
(¢) 6-close 102,000 300 (4) 40 222,000 876 (B) 216,000
(¢) 7-1/2~close 120,000 400 (4) 40 250,000 828 235,200
(L) ~ Listillute powor (2} -~ }lumoe dredge
(2) - Oyoam power~]l ocomotile (h] - Cobination flume sereen and
'2} = Diaseol enfines gonveyor dredge
(4] - Steam-sleotric (e) - Sereen mnd stacker dpedgu
[6) « Includes oteam &noro plant (d) - Cost of zachinery only.

Full cdlexel engine powar costs from 1000 to (1500 more than steam

~

losomubile power on & to 5-1/2 ocu. ft. aredgos.
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Yith the above tablo and the tnables on ccean and inland frelght-
ing costs given umder thet ohapter, &n approximate sstimate ocan bde dorived
on the oost o0f o dresdge lunded st the propsrsy. OUnder average conditione,
the £-1/2 cublo foot flume dredges have been erected for $7000 so 5000
the aombinstion 3-1/2 cudbio foot dredges, from {12,000 to 16,000 snd the
8-1/2 t0 4 oubfu fo0t stooker dredpes from (15,000 to 26,000, Dredge
Ho. 82 (see tolle on Almskan drediges) was resently ereated in 43 duys st
e ooet of 158,000,

Uredpe Bo, £ retdy to oparate cost {50,000 im 191). [Dredge
Y¥o. B s originelly erested or Bangor Crask in 1914, cost $127,000., It
cost $90,000 in Oaklend. Dredge Ho. & oost $85,000 arected, in 1915,
About 10 years mgo. & 2-1/2 foot flume dredge similar to Dredge Fo. B
eropted in the Councll and Solomon dietriots, cost mroumd ;27,800.

Thess dredpges eracted in distriobte Of asveranpe ascessibility, row cost

from 345,000 to 80,000, “hile the cost of the large dredges is not

definitely wnowm, Lredge No. 13 oost ahout 500,000 ereated snd Iredge
during

Ko, 14 about $600,000, Thelr erection wae oompleted/the winter when
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the extremely cold weather aonditioms addeu considerable to the cost.
Uredge ¥o. 21, B8 now aonstraoted, cost about 185,000, Dreige Eo. 84
oont $86,000 areated in 1918, Uredpe Ho. 256 voet {135,000 at OaXland
in 1917, and erected st the property (160,000, Dredge %o, 26 cost
$80,000 erected. Dredge Xo. 20 oost 50,000 in 19M . Dredge Ro. 33,
an originally erested on Clacier Creex, cost 28,000 in 1618. Ilredge
Jo, 84 coet (112,000 e*oatod. in 1916, but an additional sum hes deem
spont in chenges made luter, Many of the dredpes on Seward Peninsula
have ohaunpsd oxnerahip &t leant onoe or twice and have vften besn
aoqu;rod for very nominal coerte, either through direct sale, bankruptoy
progeadinge, e8a. Others nave bessn oonstruonted with marts from older
aredges.

Dredges whioch hove proved unprofitadle in thefir original
localities or have ocompleted the dredgcing of their grownd, have beem
moved to new Locationea. These dredges having been acquired at & small
part of their origingl eost or hiving been amortized during thejr former
nariod of operation, have made it possible to dredge lLower prade gravels
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or nmaller mrezs whioch would otherwisa prohidit profitadle operntion.
7nis hae besn true df many of the &redging Oporntionnr particularly on
the Jeward Yeninsuls. Lredies have heen moved 10 new localities on the
samo oreek, $0 distant creeks and often t0 distriots far removed, A
freightling oontractor st Nome gives the gexeral figure for haul ing intsot
over the enow the small dradpes welghing from 125 to 200 toms, ae $2800
ver mile, Dredges weipghing from 2B0 to 400 tons muet be dismantled and
the hull out i{m hslf for banlingi Theea largar dredges are moved for
1500 per mile. Some Aredges have, however, bheen movad for rmah less
than this. Dredpe Fo. 8 was moved duriﬁg the winter of 1921, from
Sangor Oreekx to Anwil Crosk, a distunce of 14 miles, The dredge was
diemantled mnd the nhull ocut {n twa, lengthwise. - The dismentling cost
+4500, the hauling $11,000. The entire job,including the re-ereation
of the dredge, was contracted for y£8,000. Dredpe X o, 18 was moved

in 1916, from Uystery Creex to Ophir Creek, a distsnos of 12 miles. The
dredge wap dismentled and the hull out in hal?, Thoe contract oasmt of
diemantl ing and robullding the drecgoe was (3000, and the cost df moviag
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wae ;3000. The dredge rendy to operate on Ophir Cresk oost the company
028,800, Lredgae Mo. 24 was dismantled snd heuled 2-1/2 miles down the
creek for 3500 and reaomstrusted. The entire cost was sbout 318,000,
whiah insluded additional matqrtnl. Several dredges have dug their
way for seversl miles dsowngtream through old teiling $0 a new area, the
gold rooovery hy the dredpe p&ying B conkluershle yert ¢ the woving
cost,

The saverage value of the gold reoovered per cubic yard drodged
from 1911 so 1922, inel., ranged from 51 to 77 cents per oudbie yerd,

according o Brook.“s) In 1928, thie average dropped to 40 ocents, the

(43)Brooks. L.He, The Alaskan lining Indostry in 19Rg, U.U.Ceol., Surv.

Ball, Fo, 760, Y, 18,

lowest ip hietory. YXost of the deposite now being dredped yleld from

20 to BO ceuts worth.o; gold per cuble yard. 4ibout 1L/3 of the oporazloin
are dredging gravele uveruging around 50 cents per oudis yard, Three
dredges roport gold rosoveries from 60 to 78 oente per cudic yard, enmd
one ovar ;1.25 por éubio vard. The opporiunity of atill acquiring

aradgable ground wh'eh will osontain an svarsre guld sontent sexceeding
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40 or B0 oeunts per ocudlc yard spprars to Ye vory alight, unless new
virgin flelds should bs discovered,

The cost of dradging in Alaexa 18 high in nmost tustantes, and
B¢ the oporations vary in scale and effiolensy and are camducted under
widely differing physziocsl and economin conditione, the coste range through
wide limite, The sost for ths some dredge mby 8ls0 vary -grostly from
eoakon t0 season. The cott of dredging ss heroin oconeidered {e the operat=
ing cost, which, unlese atherwise noted, inciudee pructiocslly everything
excepting bhargot rade for deprecistion, deplation or royalsy, intsrest,
or other charpes which must by msde againet all capital inveated 1u the
dredge aund other equiment, land, ;to.. These capital cusrger are
in sotne cnses Bo great thet profitadle oporstion is impoess¥le. Thiloe

.

1% ie not practicel or permissibdble to pu (nto the desails of other than
operating aoate, tha copital accoumt is one whlak m;nt be given very
sarjous thoupht, when operution in Alasks iu eonsidered.

The operuting oost of dredging in ~laska ronpee from 16 $0
45 cents per ouhic yard. There are ins:ances whers this cost hop been
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sipeadec but can gene-ally be accomated for dy unucgllly adverso ground
eonditioms, merions acaoidemts Or delays, poor munagement, et8. Costs
of 16 to 16 cents are only raal}l.d by & tew operations in tho more Ao~
cessidle distriots, whare conditions in geusral are favorable and the
operation 1s efficiently and econcmioslly haniled, lany of the low
copts claimed cun often be explainod by the system employed iy kesping
the books or by the fagt that office eipense, mansgement, oto., is not
iraluded or employed. Frosem ground not only sdds the oost ¢f thawing
but may delay the oparation Or ceuse cxcessive wear and toar on the
drodge. From wore or less incomplete duta odtained from the operators
of 11 dredgoea on the Seward Feninsula in 1921, en attempt has hesn made
to entinate the coet of dredging for that year, Eaoh operation was
ahecksd or separately estimmted and the average dredging cost derived.
"he datk includes 4 dredres in the SNome districtes, 3 in the Solomon
distyriet, and 4 !n tho Council &istrist. Theee dredges Opsrated under
widely difrering esnditions. With the cxseption of & very small yord~

age wnich was srtifioclally thawed et two of the operat ioma, tneé pround
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drodged wap unfrosen but for sovmo seasonel fross. Of theso 11 dredges,
which dug 1,328,600 cuble yards, three, however, dug 740,000 cudbic yards.
The operating costs runged from 15 to B8 eents per sublo yard,
the average being 1.6 cents, The total amount of capisal invested in
those dredges and dredging equipment was estimated at :B90,000, whick 1»
low, op B number of these dredges were poquired f£or very nominel sune
and oould not now be replaced for twice this amomms. ‘hile the prodadle
life of the proporty could not be definitely deterained in aost ocases,
the deopraciation of the amvant invested in dredgss amd equlimeny
averaged 4,84 cemts ond interest et simple 6 per cent, averaged 2.87
cente or in tatal mveraging 7.3l oente per eubla _vax;d. ranging from
¢ to 20 cents. The cost of lend, royalties, eté., eculd not bo soa~
sidered in the estimnte. The season of 1921 was longer end operating
conditions were, in gensral, mors favoradble thau the aversge un;on.
The mumber of daye operatsd by the dredges varled from 78 to 1RO, the
avarape helmy: ahout 100,
One prominent engilieer eftimsten thet the frosen grouad on
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the Homeé tundrs ocan ba dredged &t an operating cost of 9 to 10 oents per
cublo yard. but sxelusive of thawing costa, Tha total eosk, (noluding
thawing and all ocapital charges are estimated at £3 oents per cudie yard,
The estimate is based on the asswmption that four dredges Do operated for
a ssason of 7 months sad aspadle of digring 800,000 sudie yarde per
monti.

Detailed oporsting datm und costs of apoerustions conducted hy
drodpee of different sisee and $ypes under aifforing eonditiome, follow.
Muoh data concerning the produotion, capital charges, otd., and in some
instences the nperatinir costs, mre held confidential and must be
omitted, The dmts on the ¥ild Gouvse iining snd Trading Conpany Ko, 1
arcdge is of mr;louur intereet, for it containe detailed accounte of
it very sugcessful operatiom from ite start i{n 1910 to its close in
1924, This dredge wae formerly driven by dletillate engines. Ia
1918, 1t was electrically equipped mnd opercted by hydro~eleatric nowes,
exoernting during the late fall or during short periods of water shorg-
ape, when power was supplied py the suxiliary d¢istillate engine.
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Tesx ieugth Sf seasdn Vperatiug  Cu. yds. redged ivVe value Uperatics Cost

Py Qize £OF 53283u 2 por day reguvarsd per Fer ca. yd.
persent Sue Jhe Gentce
Dollars.
1310 - - 12,580 - wig 0513 b3.67 )
1911 130.6 6844 BZ3,713 1643 VeBu¥3 £0.30 )
131:e 128.5 72.4 224443 1317, 0.393% 125 )
1213 15,9 5.0 7,793 1563 06207 3l.77 ) a
13la 1Z2.8 83,2 5,403 2188, Q27666 15.24 )
1315 13.5 ) daed 285,393 2livee V7189 15.7b }
1918 - - 223,876 - - 15.81 )
1817 143. ©5ad &1h o730 103, Veboiid w00
iy1a - - 1a3,0uU3 - V7517 43,43 R
13419 N Uil 164,243 -7 ] V8164 23.31 p
s 197 1179 § 217 o347 231 063938 214381
IR F3 iay - . 260 548 238) V7146 139.34
1348 1i1 87.7 223,384 &£728 Ue 2370 17 .47
13 iu8 Bae7 21,460 186%H 06718 15.48
1924

2 2xolusive of manzgemant whlck LpounisLrom 2.2 to ¢ conis 1or ou jd.
b sifficulty with rrozsp ground conditicus. Iwtarded digginge

srazvivus 10 1920 svme sumall arvas were thawed. srowd usually wousalns ouly saassasl £rost.
Depth aug vyariea $rom 7 to 24 feet. DBedrock = achist and thiz beadad limestone. JSravel-
epdina sige with svme DHoulders.

aRdgd algring 40w streui.
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LD GROCT

DREROY

R, 1 Q7 RLTIORE,

OPVIY T HG OV ST

~2247 ~2218 1918 1920,

Levor & leee £13,726,10 LN 66087 58,081,%0 $10,746400
Repaire & denswnle 15,861,756 14,436,823 11,188,828 D777 o858
Dietiliate and o1l  9,4B0.47 4,8B7,5¢8 £,181,20 1,366496
fapplies 1,926,928 Ly845,98 4,000,087 LyGib438
Freight on suppliep 1,520.32 1,326,286 1,712,128 1,385,287
Goperul expemse 1,914,288 1,802,468 1,815,119 2,104,168
Studle 4,021.92 2,645,858 4,424488 3,444,591
Titeh 1,402,680 2,087,061 £,0B2,08 4,260,488
Daxe - - EgV 82489 - 1,230.80
Cay inrtsllation - - 721,60 1,282,868
¥ullion cherres 215 .88 297,21 348468 416,438
Insursnoe - 1,750,400 UeB81.91 £,4D6.93
Novs m Lt , 640 4,656490 0483 5,087 .80 6,.96.96
frovelliing expenge 315,96 400,58 74440 3,067,0%

total 81,750,280 $A44,026.13  (49,130.88  §47,409.48
“Per ou.yds 04240 062846 042991 0,5181

Canitel invested iv dredge waid fte equipment « $1X6,000, In
powsr plent - $16,000s Doprecistion, and intwreet - 8% ~ Amounty %0
218878, per sdieon, Or $007 t0 {0,126 par ou. yda

KOpZ  OPH{s TIORE,
Yeor, igpicth of geangn Cuy Ydg, Dreied AVe vVELUS Opereting Cust
1698 ey senEOn P dtP. DOr Queyde YoT Cu.¥d,
cott ® Centze
1921 139 201,287 1479 6481 £31401
1922 100 21& 797 FAMY 84,47 17378
1929 91 180 , 208 1662 53.68 17,74
Cost includes mauopum: Nt,ctd,
Forwor Blun Gooss dredpe purehssed by teueCos for 110,000 Operuvend

by them for 3 yaare onilye

Broxe smufi lete in 1923,

Operstion fixiiheds

Crount ognlition siwmiler to Noe 1 &redjyr vuy ligeios dpetream,

~41Bb-



Drnrentd Cont

(&)
Dradge operation, repewkls & reptirs £88,051,79 340 4086487
Ground slufeluns, brushing, 0%Ce 6,441,49 1,848,890
Insuycnoe 788,00 788,00
Yxpense 80ct. including naagomsong 72827447 64638450
Tansing 63,872,430 F2,061492
: $110,460,.68
}Drnditn Profi{t frow mzchips ghop o545 400
Cotal £102,916 .68 £ 81,874466
Por gquarc fo.t 0f bedrock,in tents B38 174
£ Y oubic yerd ig aentn 6146 3346
“quare feet of bedrock dug 209,478 465,980
Averggro depth dug in feed 4.0 14.0
& Cudie yards log 166,200 241,804
4 tammere feet of Ywdrock thawed 280,000 265,000
M.awing Cost-Gents po¥ Bgsftethawed 2840 128
o u H n " m.y&_ .n 42,5 33-7
Thowing Ccost-gents ner sgeftedredped 19,2 740
Q " LSO " O‘ﬂoydndm‘.a 56,0 : w!n
L AV. velue of ;0ld recovored per Oueyde 6l b4a2
%oe 0Ff OpeTniing £aVO L T3t 183
{28y 26 - Lote 2B) (Soy 20« NOVa4)

Cost of relsing sunken dredge- {7,376, not included. [noludes {6,3572.84
for mow buoots, liyi,vto.

Gypyrobarge «=uie epaingt drsapo snd thavipnge- oralitod 1lutor,

Cuble yoar:d valuc coel, an other detu colcalpted £20:: Bquare ioo0t autae
0f ¢round thawed.spproxipately helf wao thawesd with gtesm ani half wlth weter
Includos sbout 20 days lost, by lubor strike,

Lredge congiructed fn 101G,

i 1980, thie dredge operated 8 srepon of 160 aeye digging

488,875 sqe £%e ©F Brdrock or 271,486 cu, ydse The averuge dupth

dug: wpe 15 feek,  stout 2/8 of the proumd dredped wer {rogon and

Wit thawe:. with wator oy naiturel bengsaratiXe.

The opereting cost wae ZDaX contr per ocublc yard,

Bl ks
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&
Beaton & Donnally bredge Jporations - Jtisr Ureaks

operating cosvs R 192 way 1922,
Lreage i)"llnnm; ¥ 6.3”0‘3 < 9.6%.“ & ‘.MQVI
ursdige cperetion, 209641544 82,768.% 31,068,986
Bxpsuse K3ooURS 2,16%.86 Eo 56629 2,188.41
rroluinary stripping, 3,098.00 1,847.16 ¥ 417200
MNebve mgoount logse - - £,801.98
Mtah xepalp 1,082, 8 - -
Qrvage repairs - - 1,206,8b
vrollmiuery thawing 8601 090,40 -
Thawdng operations, & —$a819:08_

¥ 70.0“088 iy 04l o 48 %U4648,78
Voat per sye fte Of badrock in cents,

liob 1l.8 11,8

COBL par Gue. yards, in dents 28,9 23,7 1.0
Mgs £ts of Daarvck duge 685,000 410,300 ‘330 200
AVe depth dag iu foed 138 13.6 14.0
Cue yin. aug 262.500 228 4180 ) 22?., 783
e Zte O badrook thawed 30,000 g wsall ares vory litile
Ro. of oporating duys 187 148 161 4

(May T=Eov, ¥) {Juno 16= lOve3) (iay R1=0ot.28)

Lredge congtructed in 1P, uyince 1923, ocpeorated By Borthem .\laskas
reaging UVe

Lo msngpemsnt vhargeds would ado l.b tu £, oents por du. gds

lu 180, aboutl 1/2 or grouud thewed was thawed by ntess, balanae with
Wi ,08e
Logt § days dueo to brokan ghufts

ke ke

cabiy yars dats culiulsted fr0m sguare oot dsble

~$194~
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Cacha Ureek Uredge tperaticn.

Nwmu. pwma.
» 7,639,798 Q’Oiﬂwﬁtuq
S,0d8.81 23,118.32
14,93£.13 9,100.862
8754062 §')
£3,08b,84 9 73,018.38
Qel324 Q2 30b
i74 351
- EAF 13-ko%ede Ky 13-uli. li.
7640 83.6
Zhel § 170 8
327,044 £24,897.
Sk 8,7

Jparating Goste 1v2l. 1928,
iabor, sslaries, sansgemeut,otos ¢1D,653.08 7i 9,656 ,07
Jrage & power sypliss 7e107.34 12,643. D0
Blscellansous § 334,54 8,819
i Fraucissd Oriiee, 9LCe B ub 640,00
2otuld w2l (182,88 271,674,456
reocs =utis yard Q.1458 Q1799
dperzxting datae
wocslng dioys ) 173
h#: 4= 885,20, Ay 1T~ liowed.
Mgging time, yor Jonls 7340 Tidk
1ost time, jor ceate <7 ol 2beb6 »
vide Mr.ﬂﬂl uw&l H%UPBU g'g
AXa g.w.ﬁlr ’M& in feet 32V 3.8
H Iucluaes bulilow chasgee, insuraios, iravelllng empenss, sunuries, 0tce
P Ufsice exyoure, 0is., Indluded above.
§  Fiwdds cuused four shatdowus ouuciag 1oz 0 Il-1/2 duyse
A aariug lugust wpersted wzly 1ali of timve dwe 0 wuler ahurdagd IO0r aydry-vlesirls powsr.

5159 3 deys ivat warough {1u0dse
Priaan spud Saused 1ows »f 1 dnyoe

1 )

uufrogec ashallow oresk Aepasit, gravels sedlum elze with nusmervus boulders ia
sertaln arease aduat Alg up tO about 6 feet of easy dlgEling S0ul -ormation dedreck
20 Lruvide dredge lotatics. Megzlang uwpstresz over aversge yride o7 abaul 2~1/2 par sent.
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PIRRY _DRUDGE  OPERS 1L

¢ Secrsyior )2 328l 1924,
Lebor 4 Supte A 50,903,08 2 25,753,438
fapplies, etos A 16,082,848 kL T00.5
, Dffics expensd 582,81 474,44
i : Osnersl expenss £0138,99 79834
j Tr.velling expenss 1,384097 1,153,889
? Ipparencs & YRxgs 2.882,08 2,041 .68
' §  42,684.36 R 386,68
Prr Oos Fe 002279 Del7684
Onnrabing data, -
: Lsys operstolt g 9L 128,
E July ‘mifgluly S0-004418e Jume D=(Etel8e
; Upcrating time, pepdent 8446 80 4R
U’J.h yiac dug 187.132 251,6”0
{ B Includes stripping emd thewing, lavor, §3,091.1B, snt sappliss, cO8Y
; not segregatads Stess thawed AC,000 eu. 9dge
k. ipcluder stripnlng mnt thawirp, lebor ¥6750.7y moplica 871,08,
2trivped 76,000 caeyBe of overwwrden for naitural thawing.
4 Cuut dowil JUly 19-.29; to tiaw aheas of Arsdpws

A

R ek £

Cost of procpecting lebor & sapplies in 1928 « 1904478 not included in
sbovy conta

Loving cnd recenptrustion of Aredpe coripleted Juns 1922, cost . Lo, R87.48
wd oharged to pspital scsounts

rtenm operstod drsdpes Groum partly rrogzeu, woetly soasonul £rosi.
¥row 8 to 18 Zcat dovp cfter etripplim: oif 4 feed of oveérdurian, Ve
depth 10 fte  Bedrotk achimt umd rranite, Some Niph, hard reefs,
Larpe prentte barlders nows
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Alaska ¥ines (0.

bredglng Costs, 190,

Qust per ou.yde Fer Usnut of
Uradged Jpesrating
vants Qo a%e
labor, dredye uvuly G V625,89
kuvortal, drodge 388,09
opalre, labor & materied
' 1,914.02
kisgellsneous —a 668
v 13.186.94 b 78 Z2aed
Lnnwing 104396400 ba 2D 1Ve0
LY B0.DI8,00 - 1b.B) 2040
Potol operating g B, ¥TY.94 27.54 10040
Jva phe ady 11,488,000 Lr08 -
Total 65 440Z. 33.87 -
Thle 6 awe Y. 6lautric driven dredge wap SUr:arly operatsd
at hom@. 1t ow 196,000 ou. yas. in 1920 of which Bb4#¥0 cu, yde. ware

old bl ldngs urlsg the 100 days tho darsdgo opsratod the sstusl rwning
tiue wae 79 por aent, the grentyat 10ss i tlee being dues to lask of oild
1or LOWeFs  FOweY prowuded by 650 K. ¥ ahure plaxt ot a0gt of 6.8 ocants
por as We nhour, wiloh wos exvepsiva.

J¥ she ground draugeu, 88,807 suble

JUTUE wory thawd wilh wator nU ucturul temperature mat o gosl vf 1l.49

Culibey pOr sablo jarde
~420=



The fullowing will illustrate tho operation of .a 2~ 1/2 ous Lt
als8idliube ongine_nrlvon flumo dredge 1o sn Liadlated intarior district,
in 1925, tho spoond seuson OF 1%s operutioun, this dredgo aug 1o0,000 ouble
jurds from June 3 %0 O0t. £, or 14L duys, avopuwsing about £0 hours of
digging time eaah w. Ths averapo uspeh dui was )1 fuet. Zhe m’om.ul
iv unfrosen bul fur gsoms e0asonnl erst snu aftords £avornble digiing

sonditionss the apsrating coater tor 1¥Zi weres

Yotal rer ous yde
Labop v 14,975.54
Sy T 3,807.42
buing material 560 ¢ 40
ulstillate & oll 10,769.68
pxprees & LVsLage 600 «50

Jravolling expencse & ndgoollanaous 866,80

% 31’757091 9003335

Lulagoment, S» Fe wriice uprunﬂ{
ato. 02061416 Qe0447
v 37,839407 UL 2THR

the oupital lnveeted Ly dredge Lo (475,708, which deprociatod in
U4 yours plus L por ceut alelé lnweret anawits o bel anmnte por ou. yde

arad;ed An 1JV3a, Urodgoo 91 this Lypo acd plre ware rurmarly uvperatod on
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the sawnrd ronipnsula at an operatding eout of about YD Corts per sublo yard.
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The £luwlges wnd fold saving, dxuiading Dredging.

The bigh 90e¢ Of plager winlng in Alders, and the luwar avsrage
g0ld cohtent or the gravels balpg sineuy, mskes it aspealally necsseary
to save as much Or the gold rrow the materisl put through the alulocss as
15 possidle, within ractioal limite, At most of the operations, the
golda 1o ovrrge Or hemvy and wnlle tne¥a fe genorwlly soma fine gbld prosont,
or wll of the old muy be fine, coat of it oun ususlly be aaveu with bub
tew rofinewonts L gold saving proavioe provided the saterial ocvntaining
the ¢Vld 4s thoroughly washad and ol afntegrsved. Yulte ofwen tha ;0ld
l1g convad with & tllm or Lrou Ouids, or with soms ooopound o1 sulphur,
nrsoinic, ost0s, and whaen thls ;0ld Lo fine, 1t is most difricult tv save
ix the slulces. dght flaky or rlour xold s of rape vgourmucs in any
Epproslable guauntdity smd only e very spall portiom of Lt c&n bo paved
by thae avarazd mathodi,

Yne loas of gold iu thﬁ tailing op:.not be goourately detersined,
105 wno uld content oo the ratoarial pul throush the aluloss is not mowy

pxpe).t withix servain linlity and tnore Le no prastlczl way LO mogurately

-428~



paaple LV o1 the tulllnge ™e aversge placer wlae howavor, does
not Uke tu admit that gold £s bolug losdt. wmany or tho dunpsx somtaln
ohunks Of unwashed astorial shich ooutednm ¥oid and sometixes sualgam,
anyg Wo &rops Just 9L Lle end of the slulee: uf'ten ohkow gpreciable
lonstas UV14 loeé in tallipg Le furthar svidendod in the nusber of
“anfpare® wradly over 014 dumps wnd fron the results of drilling, or
subsdquont mindng by followdng vperutions. Logsdu dus L0 noi khoye
oushly ¢lo-wing badruok, eté. oaro not sonsidered hores

GLLd losees in the oarller days were no.doudt grouter than a4y
prosent for ux the _dgyoun coutatned a higher gold content, a loss wad
not o0nNsldeted 0 sEriouse The sluicas were oi'ten pqulylndnptod far
the wori. 7ihey wora vften overlowdsd, aad Lhs reoOvery suifaoroeds

M .
rurlngton( Lasimutau thut {o the interior, vhart two to five hoxes with

Luringtoly Ce Gay Gravel and Flaser kiuin . in Alaska, Us U. LUl

survay sulle 208, 1906, Lo 191,

no apv). Visp wero asad hi. saving tho olu, from 10 10 X per couat Oy the

40dd lirted iuto the bLoxsy wap bllowed Lo riturs O the araox bede The re
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wara Lnitances rsported wheto fully bu por sent of the gold wes lost during
those days uand there atill sre o few where Lt i sate t0 say that only 60
pear Qent 1 the gaold put invo the alulces, 18 rosoversds &ith rroe mhu_w
pruvol, L.04, free of aiffioult olay, &nd whers other condlticne are average,
6 high parocntege of the gxold swn usually be aaved by the snstomary nethods.

2o presenge or gllff gtloky osluy, vwhioh in difficult w wagh and
W sintograleo, foribayr tmmg 0 pob tho rizflev ur gold ar mige;\ %6 At rolle
alon,, aud the lasx Of sulitshle slulas gradients, acgount moptly for the
losg Of Olde 4 ouppidersble lugs may alse fosull throuzh the lask of
nufi‘i_uicn% walaP Yor pluioing ur vhere the wstoy must be umod Lntemi'ttontly.
or f&: eplaehcse Is the latter caee, sash '-gpxm" of wator boomy through
vho boxes, daloturbs the rifflee, dislodgay goid, and varrles li 2long untll
it avsntuslly goes onto the dulipe - laok Of grade may prohibit the uwae of
addea raficemonts It $0ld saving ut 1208t OF the hydraulle operations and

\

SO0 0L LLd Lpen CUL Fiues) hawaver, il Lha.arlx’t mings whare oniy thy
rizusyr pOrtion 0 tho woposit ie mined, 4nd at the Medhacleal and othed

operativis wners laryu amsunts of vuarres or 10w ruds Material are rirst
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rewoved i oonsiderablc aoml to get o whe "'ps.y'“, tnere iv evary ress
zon why rafingsants in ;old aaving ehould ba praoticed, and the op,)par-
ronlty (o gemorally there, au the g0ld vearin; metorial s elovated and
grede proviged, Lhere urw, howver, practlioaily uo lnatances, where
the O0dd 1088 Jle large snough so Justity ospesial euebing and yold saving
plonty reguiring power lor thelr opersntlon or the wogtly lebor for thsiy
Al eBnaanad

iu tho al agussiou of the various mothous Of jlader mininy and
the operations dasgdribed fn gozmeotiov wiil thew, ths sluloes, riffles,
aut Whe cunditicns under whioh thay are used, have besn stateds 1t is
Lot pradtical o rurther Jdlsouss thalr congtrastion, alu., but iz tha
FOY10WINE, sowa ui o privolples of gold aaving and the  methode: o,
generally ussd In Alaska will be brisfly wentlonsds

Long slulogs gan palacw by uadd in aslauvsa od lagk Of grase
gosorally porudts tho usge ur vat & tU 10 lengtns of Doxoae Lzoepting
aserd spocial hyarsulls meihogs of miLiug are omuloyesy, sluloes over
£00 100t tu lengih are goosorally wuly used o ulu ln the tailluy disposal.
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ino songur the sluicey the gruatas the upportunity of thoroughly d4f ein~
tograting the muiteriale larrow slulces and A deep flow of mutorial

through them geuerally unuse hoavy gold losses. The depth of Tlow

through the slulces sbonla bs deep envugh to cover he lorgeat roois bat

updaer uverage nanuu-oas saould net be over 6 or 8 indhes deoy, e
fesnaangy jor Who rifflee 10 pack lnoresses with tho dapth 02 tha £10ws
a0y of the slulges are $00 narrow and powatimas nads 80, 1: order thag
Ly gasni water supply wlill bettar warry the heavy cutepinl over the low
Eraddauine

ihe areek hydraullo operations nust usually content thonsslves
with gradse 97 grum 4 &0 6 indhwa L0 e 1L rood box, ulthough M(i;hu'
grilan uwro gx;gn°;§ﬁ§°gy usiny espediml mathods 0f mizlng os explainade
in hydroulio miauing, however, the matsrial is genorally protty well dis~
luterased berore it 4z put Into the siulces au that suortsr lesgths
0i Blulovs WAY KAWe salviafudlory recavery, nsveriholess, would cinditions
pargiv oty e, longers elulees aud Wi Bdo;tion 08 undercurreiits,
would ingrove Lte A pPade of 6 inahas W 1o g8t Ly songiderad tha

4B~




mizdmun Ovor whioh gravel can be scomomically mavad through alulce doxas
without employling the use vl exoenaive quantitios 0f water, uaud wiere
highayr gradar krv nvallable they sre usually uasds, The sluloss are
glves ygraden from 8 %o 1E luches, and sometimes morol,m peralgsable,
but such high gradionts are seldda gvailadble exoeptl uhoré the macarial
iv elovated, The grude wust bo suffioclent to xeep the Lluless crom
bloviking without forsing 1t through w‘th exgeoive ambunts Ol waters
Bxoepuive prounts or water mupl bo used at many of the minof,and ]

aome Of the hydraulio cines sere the aald'is uoarna,‘cha sluloss are yun
ateogt fully yet o vory amtisfadtory recovery i: oades, 1lu thsse few in-
stansey, howaver, ihu ciuiovs are 280 to 1000 reet long. UVins gold, whe-
ther 1t be bright or vostad guld regquires special oannxuarntiun; he
gluloes should be wiuy 80 that the £low muy b8 shullow aud msat Ou aleaper
grodns L0 xappl e Jluloes und riffles from lacidage 2he saving 0r fina
wold 16 cestl asuoi;llaned by rouoving the beavier rnuserlsal asd yaaslng

Who {auer tateriul over gulu tubles 02 unlarsurrantd. it genoral,
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Oripgimal sxotoh accompanies
original eopy of voport

pig.12  Dump usr mud boxs



L0 to 90 per oent of the sverage gold reocovered is retained efther
in the dump box, 1f one is used, Or {p tno heud hox snd the & or 4 hboxes
below 1it, The lower end of the sluices seldom oongain bat o very small
poroantegd of the total gold rooovorotﬂ

The uss of “drops” in the sluicer are a cremt aid in disinte-
grating the material dbut the opportunity to employ t§om ie gonerally
laagking. They are a reries of emall ;artloal falle or hwraaks in the
sluiee, over which the matarial drops and is ohurnmed ahvout at the
bottor before continuing oﬁ. While a fex inohrs of drop will help,
they are more ¢fficient when mnde from 1 to £ or more fgot high wvhen .
the nmaterial ie first passed onto & griicly or inolimed grating, the
water and fing mnte?iel passing through and 7£lling into the gluiow
helow, the washel oversise bdsing dumped cuisido of the nluisce,

¥ud or dump-boxes are charasteristic of the sluioimg practiae
et meny of the Aleskan operations whore the matorisl oontsine olay or
rmad sand is dlrriovlt to waeh, 4 swel)l mud box 48 used at oome of the
shovel-in oporations, but the Larper dump bores are «sed mhinly at the
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drify minos and af the meahanlosl operatioms. & sketoh of & dump box

is shown in Pig. 1l2. They are merely 6 wids sluioe tapsring at the
lowsr end to the width of the regular slulce bdox, pet on grades of 7 &0
14 incher which are gemerally higher than thoss pivem the sluicas. They
are paved with pole rifflet usualiy set lengthwise, or with block riffles,
and in 4 few cares with ateel rails. They raguire the servicer of an
axtrs man, or eometimes two 8% the larger operations, who puddles the
clayay material as wuch &8 it 18 prsotical $o 4o so, forks out the large
rocks apd sees that the eluices keep from cloggings The dump boxer upod

‘W

gt some of the mechaniosl operations ™y ba up to 100 feet oy more (a
Lapngth, and a8 ot the drift mines, the material ie delivored intermit-
tently to them, i{n relatively lerwpe loads, Unless the dump dox is of
ample #iae to roadily handle this matsrial, the box may becoms dammed,
and on belng relessed, the muterisl is boomed through the box and
slufoos, escapenr the attendsnt, and carries unwashad materls) asnd gold
to the dump., 4t some of the gparations, martiocularly at the drift

mines, the matarial is oonveyod and dugiped ixnto a hopuor from which the
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flow to the dump bHox is regulated. The use of dump boxes, the celivery
0f the materfel to them, ets., at the drift mines, and steam soruper
operations, has been desoribed under thost mining methods.

Riffles nre need to retard the flow of material surricient $o
give 1t & changs tO settle dut not goo mich to aause dlooking or inter-
fero with their proyur funetioning; to provide a pluce for the gold
to lodge whioh requires the forming of desnd spaces, or eidiss whore the
materigl oan be roughly oclasmified or "boiled.” This *"boll™ is af~
feated by the shaps and apaoing of the rifflas, the positicn in whiah
they are placoalin rospeoct to the giroction of flow, snd the -;rongth
or velocity of the flow. This "boll™ mast be sufficient to preveamd
the riffles rrom fillsng up and packing hard with heavy sand but not

too strong to prevent the gold to lodge and remnin there.

The principal requirements of riffles ftor Alaskan practios

s -

are that they be efficlent gold savera,st the rame time chea) dbut dup=-
8ble, and not too hecvy amd bulky to he unwieldy, Xif{les ihich may be
afficient under one sot gf ovnditions may, hovever, not prove so under
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othors. The Humgarian type, or the transverss riffle, is ponnrally
nopeiaered to be the bost gold saver, nlthaugh they retard the flow more

then the longitudinel. 1t s peverslly good praatice $0 use dath, plac-

iung the trunfveree riffles {n the uppsr boxes with the longltudimal below,

or al ternating with short eets of the tranaverss. Thas traneverse riffle
will tend $0 roll over the =ateriel., snd disintegrate iV more veadily
thsn the longltudinal ones over which the material tends o elide,
ospeoislly 1f sot t0o alosely togutherf Tith wide spacing many of the
longitudinal riffles aot cerely as 4 lodging place for the smuller rooke
whera, howaver, they becuszs tightly weiged and provide a largs prea of

b

riffled surface for retaining the gold, The spaaing betwoen rirfles ia
ropulated by the conditione and the resulte odtainmed. At the slessn
operntions, it ganerslly reages from 1-1/7 to 3 inches, the longitudinsl
ritfles anzoetimes belug glver wider epucing.

The poie riffle is more pgonarslly ueed in Alamsks thar aay other
typo, esmeeisglly for the smzller eluicas, Thelr yringipal merits sre

their choupnegs and epsy nandl ing, but ehsuwid not be used axcept whers
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the gold i8s conrse. They are ploosd longlitudinally (z the sluicas. being

«

ma6e up in cets from * to 8 feet lang, consleting of from & to § smell,
groen spruce yoles which are pseled of their bark and held togesther atn

varying spacing by oroas pieocas, nailed at esch end, fOmall sawn timbars

»

are aleo used instend vf the poles and this riffle is sometimes made up

o

iz the Nungarian or transverse type. The psles or ti:bere sre ususlly

shod with strips of irou or esteal, to prolong thelr otherwise very shovs

-

life, EBany instanses were sean whers the poles umed were tod large and

o

too olosely spaced, so that the !ntervaning spuco was like chute, af-
fording very little opportunity for the gold to find & plase to lodpe,
the rreater part of the riffied aros veing almost uselass, in feot,
vetrimental .

Wood blook riffies are used nore at the hydraulio spd meshanical

Ed

oparations., They are generally msde up in sets, ¢ number of blocks being

A -]

held togethcr and epsced by nailing stripe of wood along the two opposite
gsidas, Theeoe séts arc then placea, crosswise in the slulce, so that the

longitudinkl epaces between the blooks are offeet or stepggered. I1.28276.
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(28278) Bluice showinpg block riffles and specisl linere. Alpo show=
ing hangere ror backaiop as used for hydraul faxing.

(22464) 'idened tofl sluloe for rasovering rusty gold.



Some operstors “toe-nail” the blocks to the boxes but by making up these
sate apd allowing the stripe to extend bayond the end blooks, snd the

liners made to £1t down upon them, they ars easily nold in plsve. Tood

T

bloaks are glving way to stesl rail riffler in most of the more acosssidie

*

distriate, Eprnoe ani oottonwood hldeke nre used in Alsska. Cottonwood

~

makes & poor bloek. 4 instance wam noted at ax interior hydraulie

-

oreration where the upper 3 boxes wors paved with bYlooks, with longi-

[

tudinal rail riffles below. On ocleaning up, the operator wie greatly

>

dizappointed 0 find very little gold in the upper bvoxss. Upon reuching

s

the rail riffles, it was found that the gold had besn retained by then.
The ratlure of the block rifflies wae apparent, es they had been olossly
spaced and had "droomed" over.

Gteel rall rifflae are grestly i(ncrecsing in use, sspsoially
in the interior diatriot where A large supply of old rails were obtainabdle
from the rajlrosd and other sourses at a ooapnrutively low cost. In all
css08, they heve proven to be effioclemt gold ssvers anéd anewer sll the

requirements, oxcept being too costly to treneport to many of the
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oporntiﬁnn in tbhe more inaccessible localities., Jtesl rails ars used

in voights from 1f to 40 pounde per ynrd, being ylaoced both transverse
&nd longitudinal, with either the bell or ithe bottom slde up, Yhen used
with the bottom side up, whioh is in the minority of casas, thai are
usunlly given a epacing of 1/2 to one inoh betwesn edpes. The operators
convtend that by using the bottox side up. the riffles do not raok as

thoy often 4o when otherwise used. Thay ereate the proper "bail’ and the
gold Tinds roady loignent and protestion deneath the broud flanges. The
wvide swrfage of steel exposed lesrens the frictional resietsnae t0 the
flow, whioh is of advantege whora the grade i{s Llow, Thore are numerouns
¥inde of spaoers, flanges, apd methods of fustening the rails togother in

sete and ror holdimg them in plase in the sluices, Bouory“a)mada an

(48) youery, Pu, 4 Dtudy of Riffles for Hyarsulicking, E. & M.J., Vol.9B,
o My 24, 1913, p, 1056-1080,

exzteneive study of riffles at the La Crange hydrmtl ic mine in Califommia,
He fouxrd that in gencral, réil rifrflee were hetter sulted at thie opera-
tion than others, and the transverse leing cuperlor to the longitudinal

riffle. He also foumd that rniles 8lone do not form sufficlently doep
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pockete £Or suving the gold end,furthermore, sllow eddiss to be formed
wvhigh might wear the bottom of the sluices. He, thercfors, covered ths
bottom 0f the sluicae with v meries af wooden riffles, made of 2 bdy &
inch pleces, with blooks nafled to themw to provide spsoes for gethering
the gold, and on these the transverse rajl riffles were ret. This ar-
rancement proved very efficient.

ingle irom riffles mre set transverse with the point of tho
angle, usunlly facing the flow. At seversl oparations {n the iInterior,
the angle iron wae set at a emall inmelination, whioh érontod a botter
"boll” end proved vary sucocessful, but when tried at other operations,
they packed hard and falled, possibly because of spacing them too closaly
togutror. Theso riffles should wuot Ye used where heavy msterisl is
sluiced, They are muinly used ou dredges, in some hydrauliec eslevator
sluices and to & vary miall oxtent at some of the small opem-2ut and
hyuraulie operstions. Under favorable conditions, they are good
fine gold suavers.

Cnst jron or mangonese grate riffles, mome Of which ars of
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yatented design, sre generally constructed so they can be set either
transverso or lopgitudinal. They nre sasily handled, are oxcallent gold
pavers, and are long lived, bdut are too expensive for the -avorngo Bpera~-
tiom. Tae shouléer or rim extending arcumd the top of each -nlot or
pooret tends to keep the riffle rraom paaoking amd affords good lodgment
for the gold., Old platee from dredge soreemp, boller tubes, eté., ars
used ul eeveral operatiome for riffles, |

Plates of nigh carbon stedl are sonebtimer used. These ars
slevated above the bottow of the sluide and a tmnu?cru gpace is lefd
betweon plateas, foraing 8 pooxet where gold is regovered., This typs of
riffle {s used mainly to save grusde and 12 genecrally ronowo'd by other
Xipae sot on hipgher grades. The sxaaller aluices often huve the bottows
lined with bomrds, lesving 8 spaco bhatwaen the end¢ and the sides of
the bonrds where gold can lodge. These ars known &% “false vottoms® and
s they reduos friotionsl resistsncs, permit them to de set oa lower
cranes, in the same namer gk sheet {ron or eteel ig used to Line the
rotgom of wnriffled slufcer or tail vluisea. Sock or ocobble ritfier are
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rarely used. They roquire steeper sredes, and being &iffiocult to lay
and take uy, a4ro mors adapted ror tail rluleee or cheu vhioch are claaned
up only after long psriods of use,

Undercurrents and gold tsbl e zre used for saring fine o¥
coated gold, At mapy of the operstions their use hes bveen disgonnted,
Sften Tor the reseon thet the small amount of gold resovered by them did
not Jjumtify the addium_l attention. This mey not havo vean due entirely

:o»tnn undereurrent for when propox_-ly deeipnad ond operited, and cleened
up often enough, they do good work,

The meterial shonld bve as thoroughly weshned and Aisintegratad
ag practical defors it resches the grisxly o» soreem., IUndercurrants
ave, therefore, rencrally piaged well toward or &t the end of the sluice,
end for 1desl operation, all of the watar and undersise materiasl should
pass through the grizily to the-undsracurrant, only the olsam overzixe
being rethined and cumped to wnete. This 1a, nowever, meldom praatiesal.
Leok of sufficient grade, prohijits the uee of nost underourrsnte in
Jlsska, but &« sluias box type is used to poob advantege At many of the



emaller interior operatioas. 4 sketéh of thia undercurremt is showa
{n Flg. 13.

The rogular size and type of slules box is used for this, the
1set box or two Veing equipped as shown and usually ast a3 a sliéhtl’
hipher grade than the others, The oversise from the griasly or ylate
FoeB %0 th’ dump, the unuoralxe paseing throngh. and goew over the gold
erving aurfaoe, the matarisl and arransement of whigh depends on the
characier of the fine £old to be saved, Thess undercurrente require
clesning every day or two, as the burlap, metting, ote.. ray becoms
Blimy with mad. It is removed and washed out in & tub and returned.
These undersurrents have heen credited with from 0§ to 20 per ocont of tha
total gold reeovered, reocovaring mach fine rusty gold. Even bvetter
results should be obteinable if econditions would permit these under-
ourrents to Ho mude wider then the regular sluice and placed on higher
prades,

On the Upgrade lAesn, in the lditarod distriot, the gold is
hoth socree snd fing, wharp &ané rright, with consideradle that is ate
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Origine]l sketoh agsompaniee original
ooy af report

Fig.l3

Siuiee Rox Undercurrean$
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taghed to quartz. DBelng loasted on tne side of the mogntasn. plenty
of grede {8 nvalladle. Thore are no difficulties with clay. The
aeposit ie hydraul toiked, unn;lly with a2 small 1nzermitbon§.ra:er supplye.
From 8 vo 12 boxes, 24 inches wide, are set on 17-inch grédo and paved
with longitudinal riffies mhde of 2 by & ineh timders shod with pleces
of manganesc stesl, /6 Qones thick and 1-1/2 inches wide, These
rifflas nre spaced 1-1/2 inghes apart and held together by a cross plece
similarly ehod, making the sete & feet long, One or two of the doxes
may be prved with -pacinl-aolld CASt mAangenopo stesl grid.riffloo set
transverse, At the end of theme boxer is & grizely of manganese stasl
bars nqt cran;vnraa with 3/6=ineh apncing, the underaise from it going
through a chute to an underourremt 4 feet wide and 12 fest long sat on a
dn=ivnan grade. The surfage of thie unaergurrent le ocovered with cocos
matting, in turn covered with wire so-eom of 1/4-inch mesh. Strips of
wood 1 ineh thiex &nd 1-1/? inohes wide are faatoged traunQoruoly to
this at 30-inch centers. Yo meroury is used. The material ehich
eoutimmes over the grizzly «oes tO one box equipped with & sluice box



undercurrent eimiler to the kxind desoribed. The umdercurrente ot this
property hn#e regovered from § %0 20 per cont 5f the total clesn-up.
£% gomo operatisne, the bottowQ of sevarul of the sluice hoxes,
. usualiy the end ones, are equippsd eiﬁilorlg to the pold saving surfa@o
of the sluioe-box type of undercurrent, dut no grigely being provided for
re%oiing the heavier material, they wear omt guickly, although thay do
pave conslderable fine gold. 12 tne fine pold is not costed, mersury
is gonerally used in theso elulices. At secveral of the hydraulic olevator
nines, whero nonaignrable rusty gold le preeent, the lset bax oy two of
the sluige hee besen doubled in width, piven an inel or teo more grade
and squippea as above, &nd make en appreciabdble saving, Fl, 52464.
Yeroury s gencrally not required for the saving of coarse
gold and 1s of mo value 1f the gold is rusty or costed s this Xind
- of pold will not amnlgamate. The use of rercury in the riffiss and
undersurrent whare fine clean gold ie prezent will be found 0Bt hene-

fioial, In fuot its use {g then imperctive, It has a strong affinity

tor clean pold and the amalpam formed is nore readjly retained by the
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rifflee and is essier to handle in slemning up the siuices. Prroticslly
8ll of the drwiges snd many of the other cperatores pructice amelgmmation,
but there arp many {natances, yartioularliy in the intsrior, where it is
not used and at many of theee it should be, While mseh of the gold
there 18 coarse or oftenm ocoated, there is genecrally some fine clean
gold present that osculd be saved by using mercury. !.’.nnyr of tho minsrs,
however, want their gold in dust, or wish to svoid the mail additional
trouble of retorting, and its sudsaguent handl ing.. ¥Not being the
oustomary practice in the interior, there are soms miners who are un~
ramiliar wish its use,

Lfter ths sluioing has been in progress lomg enough to ’otox:
all leakage and the depressions hove bveen filled with material, the
flow is shut aff and the riffles in tvho upper part of the mluiee and the
underourrents sré charged with mercury. I¢f muah ecoarae¢ gold §s prenent,
the marsuyy maey hre omitted from the uppar boxes dut added to the boxu'
relow. 'The amotmt of raercury ueesd varies with the richness of the
cruvel and the siue of the operation, end ie added from time to time
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in quantitiesr eurficient to ksep the amslyam dissclved, Some moroury
will work down from the upper boxee, especirlly if they lhogld b6
oharged to0 nesvily. The proper charging cen only b lesrned by per-
Yormance end oxpa;lonoo. The moroury must be Clean and in shurgilang
ghould not be splashed or spattered, otherwieo it will bresk up in very
minute globhules, whiah will float away and ceuse & hoavy meroury loss.
There o glways some ioyeury loass, and caralossness in 1tu>uso 8y
result in luoreusing rathey than diminishing the loss of fine gold; but
when properly handled snd ths sluioces nre tight and long, this mercury
lose i» of l1ittle consequence. Ono flask (76,5 1lde,} of meroury f»
panerally amzple for the neaeds of the ayerage operstion,

sl ganated oopper platee aro cometimes used i{n underscurrsnts
or other amall sluieces whare only fime material oftem oontaininmg mueh
blaok, rudby or other heavy sands with fine pold, is pazeed nver them,

Their greatest fault (8 that they soour too eusily,
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The Clean-up, Sraniment an_d larketing of the Gold,

The alesauiny; wp of the sluloe boxes consiata ii vanovin, the
rifties &nd collooting thy guld as duet, Or a: anulgam, ang the Reavy
ouncan Wrates Gontainlng oore Or lese wuld O cther Yaluable ou;zum.
Tho lotervel botweon cluguetpu S8 gonorelly mude as long as prastiosl
tu rados the deluy caused by Lhak uind i overned muinly by the
rlatuese 07 the yravels, the uat.'haa 0f adnin;, tAe resdarso: of tha
o;ﬁeratur., the go.dltion of tho riffleey otas Lanpors frow theft or
£louds alsd influsuce Lge A% most O tne hydeaullo wna; the olean-
W lp zade nfter the pli hay been completed, while the movel-i_n sines
may 3lesn uy the head bax eavh shift. #.th the richer yravels, the
awny. bOX oy thy first few wpper oLoxes kay be cleuned up overy few days,
t.'zml lower boxsa generally baélng et until whe £finsl uleuwn upe Othaer
oparsticus My have regular joriods x9r olsunling Wi, whloh way do
oLOD b VOOK, ange s nouth, vr say be dous but vnle &b the asmpletian
0f the 10U Or sassode

Arter the slulolng sbul.s, Lhs £loe o water 3s out dowe %0 the
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proper pulnt o the cloaonsup orew sonpistin: usuully of from £ 0 4
wen, indluddiy the operator, otart cleanisn: uwy the boxes. The lsiper
nutericl, vhioh may still rewaln in the boxes, lsg Yorksd out or other-
wise Ilpst removsd, egduning st ths head bok, the rlff:‘loa are
taken up and thoroughly sorubded snda clenned before balmy; rsnoved rom
Lo LOXess  Ueponding oL tho lexgth of plulos and the grew, frum £ to
boxus are geuarally sleared up ut ¢ time, ulwiya loaving somo riffles
or & stop 0l sume Xind below to keap the valuable materiul from golng
boydnae Tho material fa thou worked slony; tho -.bonan 0 the buxes
so0plng; 4t stirred Wy With shovals, rulnve o noqop‘_. As tho fl(.mins
Walor cunesustratos ite The 0lo, Or whe sualgss §f morsury is usod,
digsd boldnd t.ha haavy sunds g is sooopad ). into pans or vuckotg.
ue voLodntTelec ure WOriad uvee sosg mIre L0 roRdWE as zudh Of the
iignter or foralgn muterinl as progiival and are then shouvaelod into
goparate Mooptacless Thoe prisees is then ropensted until ihe noxg
luwar goustdon is clowned= Uy, 00 adl uall holaz, srasks, sto.,

aro picLed out am. the botuon s the bOxeu awej.l cloaun. Worn du¢
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woouen riffies, lining bowrs, sluloo bozes, eto., are burned aud the
BLips afe panneds
Tho timy required £for cleaning Uy geuerslly ranges £rom a lew

hours t0 & ahlft or twos Gpe0lul wathods of sleaning uy are prasticed ad
soing 0F Lhke Operatitnes wnd In siue 0F theess lnuiances miere the slulaen
are long, the Glewr yy may (@gUire o weak Or 3G,  Speslal ssihodgy of
clysniiy wgp have veen mantioned iu o dasorliptlon 0 the operations
waduy r t.h; diffarsul ssthods of windng.

fhe Old uust or the amalgum ux It Lo removod Xrum the slulces
hac mixea with it aore or less Lass wateriwl as aaud, iron sorap, bullols,
0Ullie, ebde, aha 412 requlyry furuviwr vlesi.ing. ho iarpar ploces oan
ba piegad aut by nane ant the Lron anc wapgnello sand rocwvel with a nagnoty
oy Lhope opgratiuny nut x;wing LAraury iﬁ the siuloss, the dust s pam:ed
Al cdoan ag  raotival asd drleds 13 4§ thon gustosary Lo past Lt through
o neat of wopeout o ulfforent ash, coarge solygh 80 Yhul the foraign
meboerlul cun Le  ploussd dute sne flrar dust un oleangu by rogbing 1v

N

intu e air wdie » pan Or suogl wsd blowliy, ofD tos gulde

446



Where asglgnation e prasticed the smslgan L5 softoned wigh
un exéesa Of tAraur; and stirred and wornnt up 1i dbuskete or ground
in & mortar to brin; the base material to tho toyp for removal. This
mstorisl may gtlll ocontain congslderadle amalgam or fips rusty gnld,
whepd 1t is slvex furlther trestmont. The exaesc margury 4s thewu ree
#oved frowx the uvleuned marlgas by uerainin, and gqueesing 4L throwgh arilling
vr other strony cotton oloih.

“ne houvy aandg Or oonpentruates rrom the slulcea upa from the
claznisg OF whe ;old dust and the amalpas, boulusp counvaluing $ole and
analgam way avntaln native gopper und silver, platinem, iridessine,
1onazi te, pyrita, marcasite, hemstite, cheomive, galens, clunabar,
csasiterite, wlfrsulite, sahoelite, burlis, stibulta, Or othar rinarale,
along it oagpetite,lloeulte,mitiio, gurnat, sirgon, tourmuling and
other rugk forming asineralss Ahe gpeaific grovity of sone of these
siuersls 1o almogt ac nigh as thav of gold, 89 thet thelr cleau separs~
tion by waber is mogt AfLiowlt, Lo 0t lapossible by tha crdinary mothodss

where they coour iu ooumorolisl guantitious, the larger bits are usuully
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pidosed vuy by haud or mey parmii rough water congentratiom, bumo gf
thege miunorale have besn & valusble by-produst 0f pold placer mining
8ud 0 W Juke 9f causl tarite has besz Lhe nmaln procuct of nev;rnl
dredgass rPlatinux wild uot anslgasmare sud genorally having o spealitio -
gravity eyLalling or exveedlny that i gold, will, when preseny, be
ciopely mixou vlth the goldse Although it irx & heavy ratnal, the thin
.fluwen float easally ou ruunlng water and‘aay uot settle adth tho gold,
The Blaak suude from thoe sluloes and from the oleaulng 0f Gy amalgem
should thorefore be curefully pnm;ed in o tub or vave Jome of the
platinum muy oplll uvor the pan, but as ltlnntclne to the vottom of the
bub it osn bo pauusd oul later. The ¢0ld,«ewetper, atid the platinum
particles ar¢ driea shen the platianum uan be sepsratod by the bLlowing
progesgs At soms Of tho dullfornlu gold wedges platinum ls recovered
and rouoved fyoe the tubles with the srulgan and the blnoksacds sud as
the suaipgan ¢ cleansd, tha plutinum is sogarsted and sinkg to the
votbom 0 tha o»0ft amalgses  Fhis i then eleansd by cammful panning

or blowlgg uxd tho esands are passud rej.eatedly o¢wer spedcial pouket oF



wiger BOly M ffles and sarpet Or owouu satting sux.'fmg:lo

All the kaawy wondn are paaned, rUoked or pat Ower apesial
snall sluisess 4w o general rule sonsidersbie fins xold or arslgas
still namus; oapeuially rust; Or voated olds 1S L3 NOre oustunary
Lo gut the sunds m:’wb or vat, add oyanide shu etir v up, Or put ihem
into a oleuu~uwy barrel, add gyanldae, lyo or wuod sshes, votasy the barrel s
guu oubjeat Lho ooutents %0 wOth abraalon wnd chemioal agtiun to brighten
the golde Usunlly sone meroury 15 sudsd and the gold stalgnmated in the
barcols  Depe.dlng ou the conditlons, the irauiasny takes IPOA & sloutod
Lo gevaral howras, _anor wilol the sands wre panied Or passsd over spasisd |
riftloe vy naxlgamatod L loatdss Ever uilesr thiy traatesnu, tha eaxds
may atill oo indn bigh valuos in golds Wnils there are di. farent
propesses 10r POS0VEriny §dld frou Llacsr wouoontrates by roasting, (lne
grindlaygy oyunidstion, 'uhlor.t:.atwu. obsey duch rafinausuts at the ylager
pPULePty are 004 Justified to view 0f the cowpuratively ocall qauntity
of puun mudaxrlal casdvered 1 e plutlaned Al) (luanr suceomitrates

shuuld bo anelysed and asauyed, ©or Whay very ofker:  ooutiiu large
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quantitiep of gold or other valuable ziperula or metals that caunct be
regdversd by ordinary tothads bat may justify thelr shifpmant to & anelter,

Uyanliae ip orten very carelersly used, aunu whes usoed im wolutions
of sert:dn stresgihs will dismclve oconaidersdle peld.

&8 (',
mlmrzﬂ‘ )amtu that tbe oaxizum golublligy of gold im

f
¥
(46) ksglaurin, Jay 4. Chow, BO0, Vol. 63, po 786, 1893, Vol. 8Y, p. 199 1
1896, ’ ¥ ‘_.i

\
potacelun oysnide $8 re.chad at a strongth of Ue2b pur cent and La vory
!

Bliunt {4 evlubtiong ountalning leass than 0.000 par gent, \mi; iucrousns

|
rapidly aez the strength rises t0 D.U) per cont, when the rate of dasoluntion

1o van Limbe au gPeal us in 89 U006 per camt sviuticon smd nbout one half

!
ay preat as the V.&8 Ler agont polution. A anfe mgans Of welng it Lp to
i

wuke By @ stock walution ur ome ounce of Y8 psr cent pbtwufl\m gyuiide t0 ong

/

nalf gallon of water suu then use & ocunces or avout 1/2 tea aup of thals

sulution to 10 guilong O0Ff saters Une Jporator In the luterior puts bis

sundp, wilas aro walnly garnot and mageetito, inuo a tub or bax, adde oyanide



aud BsMury, und stirs iU wall for ume hotrs The sands wre then
a3BRL Over aaalgasaty plates and sbout 8D psr dent of the ocuntualned
rold Ly recovered by this firpt treuiwment. . diluted asvlution 0f come
merolal sulphurie aul:i. about 10 per oeut, is then gdded 0 the praviouse
ly heated suads and torsher heatad ty partly uissulve and bresk tham op,
ey are ther treasted sz bofore, after wnlch but little 'V&.\luu romging.
inelaad 0 the asid treuman-t. @ simller “orpoking® cun be meumpli de
by noativg sush ns.ud} 10 u red hoat and pouriny water aver thome

he sralgus lu retorted to dirive off the rarcurys. 1t is brokew
g and loowsly pmoxed lutu & pot sretort, the interior 0f which hac been
gontou with o thin wash of ¢lay or ahalk 0 provant the epongs Lrom ctlake

_ 3

inge sy operatory line ke returt wiili pubers ihe returt oshould not
bu filled worh thabh thrau gquartera full, 4Lhe svvar in then put on and
woyed down, the jo!{nt having previovusly boen provided wit an ashantos
sloth gusket or & lute of oluy or similar wmatorial t0o amaure i Light fit.
1t lo thea placed on tho ratort stand ana the Jirs lpnlteds Howud or aoad

fires, ur gasvline retory rurniomy ure ugad £or resortiug. Ths heat snould
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be vory gradually ralgod and the safest and best res. l%s vre acaomy llshed
ir the volatiligation 0r the meransy does not atart ror ubout au hotr,
The anroury fusss skoape thruugh the iron pipe at the top of the returt
and ars sondeused 3n prssing through this pips, whioh is ritted with &
aongdonger through whioh water 1s ouwtinuwsuusly rannings The maprsupry e
recoverad Ln s vescel ountaining watar, 1f o sondsnsor ie providad,
the pips should be vOvgred wjth gunny saoxin; kept well watied. Yhe
rotory ahould be kept at n deri red haat until towarc the end of the
vieration, vihen the hoat is ralsed to o vhorry red uolo'r. i hent da
paitntaipad ror 16 mluntes Or oo sfier the last of the mercury has bsen
ariven offe ke plpe is ususlly tayped Wth 2 honser (v see Lif the
volawl lication hag vosn completes Tho rotort Lo allowed L0 304l
pradually und showld adt be opoued untll aovlds Jare most bs taken tO
av all eotorting ln & weil ventilated plseag, with the ocutlst Of the
retort kept out doorss. ‘he retaort shoulu slways be opened out dooras
{0r moroury {Umos wPO VArY aungeroums The lowar snd of the retort plpe
shorld pot be sllowed to get under wats. fOr s vaduus may be orsatsd
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by & APrup Su the henl drawihy water into tho retort wmd ouupdng an
paplogione It L safesr Vo Bauy o oo Of saosdlyy over thw end mud
Kesp 1t well wetted, ¥mall balls 9f nualgum ue obtained by the lone
winer are often placed on & eovel aud hald over A fire wl drivo off the
soyourye 2his ehould auly be dung Jub avors @ag the miner should xeap
Ui the plus Away (rom the {unaa,

The retort trrouw olean analgak, 1l propsrly dons, should be
ppongy pormitting 4t 60 be readily broken up and ghow u clean golden 0010r,
a0 dncumpletod ratort will be o Iight :_0 uprx gray io oolor udus to the
weroury still present. 200 Righ a mm_wm forn a tough Janse casse
wilphur, areanid sud other oOUMpOULGY BMY vaued & bDlaok discolorad retort
LpOnge e

The rotort §ponge i oftan shijyod to tho banky Lor uaiune.
ne laz{;or produsers, 1»utmux;rly thooe located dn Laviatsed dlstrioto,
moly it into bulllen se 1t then paraive votier anud safer ehipments 4
vassline bullion furusee is uged ror modidn, Lhe goloe a Groyd:dbe
oruclbia is grocuslly hagloc gnd Losbeu, &ild DOrEX plkes 4 addsu Sur 8
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flux gud malted down. Ihe gold lo then added and ay Lt melsy down oure
nay be audsu, thet arwcibls should, howaver, net Ly t00 heavily loadod,

the borax ylase nnltes mlth any iron present and cvarriss 1t futo the slag.
1f oonsidearuble iren pyrise s preseat somws witaldis fvom may be sdded to
auive vish the sulphar, roralng io irou swiphide whioh domes off with the
SAnge 1f suon glilgs s presant, s04s is auued wswally i the propurtion
Of Ons6 LArt s0Us Lo twWo parte DOraR ylasse fowara the end of the melt
the slng io wxduumgd Off with an iron rod and m ard borax glass may
ngele be sddeds  $hen the melt is comploted, tkw gruaible is lifted I'rom
the Jurnegs, tho §0ld ptirred wlth a srapnlte pod and pﬁurod inxe hoated
bullion molds which huve besn previvusly coated, by holdliy tiienm over o1l
620k oxr with lura olla Thege mvlde snould not be two hoit, but should
be at & tomperature that o1l will burs when appliuvd %0 them. Zhe bulilon
pricks sure thsn plimged {u colu water t0 luoason khe zlig ur oy be plungesd
inta & piukling buth 0f une part Litrio acld to Yhres parses of water whiah
ror0ve s &uy studne Wit u hammes cuu s Bteol sBlag brusk the brioks are

cloaned up aue Lhen stamped, walghod wnd Rxul roudy Lur colpmente
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The rineness 0t ,Jlosxan placor ;9lu noraally rangas tron about
wid,80 $l9. por oundo and whlle there may svmesilmes be several “runa™
of pgold i tho pure ereek walon diffes ix fineness snd othdsr cuaragtoris-
tiop, the gold f£rom any partioular oresk or udapouit oen usunlly be easlly
luektliyieod by the experve ‘The great aliforsuve &M Lhe finonews 0f z0ld
1o dus malnly vo the anvunt 0y sllver that is mlw;;u alloyod with i,
Home aob&ar a8y be prosent and also some platinuﬂ Qr other retals. 7he
uprei sgu Qllvor cuntent may bo rurther faqreassd, should Lhess watnls
ve prossent in the noative rstate and nOL prerovad in the aleuning of the
unes ory us both will wnlganato, thoy would o lneluded ir the amslgan,
Lond and cther metule Lrom bubbli, duliets, cuilns, 6bae, ray be aimilarly
insluded {u tho vralsake thero bape matorial s present, slomer szsny
snooxs snd batier mettlemonts Will bo obtained, If the produst 32 dlvided im
one comtuining the sleaner gold, snd we eontsiulng Lmpurities that onrnol
be readlly removed in the finul clesoliogs ‘This base matarial is later

pulted An wase bullioas

soms Ol too highest grade pliosr (0ld hus 0one from the Koyukuk
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diatriol where goli Ui §78e)/8 finenevt Or i0.23 por ounsos was fuund
A Pay Crees, wed 37844 pine oF ¢E0.1C por ouse vn Nwift Oreeks. Lone
pogullar medallion shapsu ngggets wers rownd on Ldttle liunoex Creex in
the Rmpm't- digtriot, whiah it 4s olaimed ammuyed X462 per ounam,
alvhough Wiis has nov been defiuitely canfirmeds Qold found on Iittle
Xoosis Ureex ln the hantliohbn distriot sassyed 6.0 fine o ¢liled7 par
OUBIS 4 Thie low flueuess L, ROWOVEP, naosounted for by the natiw
silvay coourring with tho éolb & Tenderiouy Jvsex i the chardson
diptriot the gold bag » fineness 6f 640 at thu upper sud wkilln at the
lower end tho fineness 48 YE0s Unds wide difsfureuce w- bs dus Lo the
gold ovmin, frou Affurant sourvess Flus golu thut bae bsen \raugporied
valebivaly long dlstuocss 7rom StB suuirde, usuuliy hks & highor tioneness
than the ounrser, Or that which hug uutl bosil far semoved from the ense
S0Urad e

purln, e oarlisr duye, £91u Augl wao used 1n pleue vi woney
at ot o8 Lho gampb. Zhe Quullty uf the gul. fros Lho vaarby areexs
was 9.1l ALUs ahd LWLRY WAR BOUMAO auc 1itile ix evidencee zhin

=D



austom LB UOW paksed dxgept anong u few 0 the older prospectors; mostly
in tho Forty &ile anea Koyaxax digtriores Uodd dust g, hom;r. rurchased
by 6li msrchsnus wnritho mining osRps At a redustlon of Gl. 10 gleBO trom
1ty sosusl valus por cunod.  Uoal of the guld dust, retort spongs snd
pullion §c sent d4irect tO the banke Wt Nome, Jdivarod,fslrbsnks or An-
Gnoragde

a0 benke conauldbed thelr own assny affiadvs, malting wll gold
roseived whnd gettlo ou the busig 0 tha assay louve & sorialn dodustiom
for malting, assaying, lnsuwrpisc, expreasg, refiming and uarxoting. This
gnarge is 214 par cent of tho £roas On muoucts under ¢26,000 and £ por
aext 17 the oanl 18 w&L400 or muras Jaoe bmnk argus 3 por oont,
beling ir un isoluted digtploe frow where the losursnce ratec are bighap
uhy thbe ablpping out oF the golu aue the wsringluy in of curreuoy requires
ouLsigoruble mors wiues

The bauxs ship LY expross tu their fopresentatives i ths Ltates
BRQ Lhe poratars not ceadin, wlth (he locul bunks shlp direast by express

Or wailde yraostlealldly all o tne old ewactluwlly reasphee the Us Ge 4BBAY



atfloe At sapitle or the Us ¥o &int at Sai Frauncisdo, 4 1ttle gosa

tO the smeltors, ab dovs the base bullion, shipmente osn by sade by
oxXpross frUm pradtically asy of the owmps 0 usattle, san Frenolaco, and
othwr Pavitio Uoast olties in the Unitsd sStates, during the opsn shipplng
864801, at & rato nomally-ran'smg trom $5a70 t0 Le00 per $OU0.00 in
anounts of (20,000 Or kere und gd.B0 10 wiel0 in wsounts loss thun 25,000,
these charges laulude marine lagurynge, allowange belng made 1L tho shiper
provides ite L amownty S JlO0O. or leas, . apssisl graﬁu.m.eu tariff
holusytho rates then bsing slightly highers Winter express shipwonts
frow dletricts requliring dog oi' horpe tans wransporiation um prastisally
auutle the pwaer ratese. Alpoente seut by rogistered Yirst or fourth
clucs mall wre lisised in waight o 11 poundse Ths rateo of postage des
twoen puints in alasiks axd 30 any polnt ik Unlted Htades for rogistorsd
rall 48 . 4W0 o8nts por ouuds or fraativn thereuf in addition toO the 10
cenita per paokese ror rogistration fees  Ae regletratiom on first slase
mpil provides indewnlty ror 1oas to tho extant of Lts valus wp t0 bl

the pucragos ow. oontaibh but arowsd ithres vunses Of gold &v by fully
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oovoredy lnsured rourkk ocload ail iu asadition to the regulay postage
oan be lusured W t0 10U, upou payment of £ ozmt}.

Ty ecable shipments by re latered seil, in paswayes up %0
11 pounas I welghi, the vperator ssrries & apocial open inswrancs polisy,
wiiah o8 £illa in 6 cOver the shipment uny adviges the lnEurutge Sompany

0t tho suta,e
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Alanks Plfmqr #ining Law and Taxation

An act to supplemant the mining laws of tpo United States in
the Torritory of Alaskas end to repeal an act entitled, “An Aet to supple-
ment the nmining laws of the United 3tates in thelr application to tha
Territory of Alaske; yproviding for the location and possession of mining
claime in Alaeka &and repealing all aots «nd parts of aote in oaonfliot
herewith to the extent of tuoh conflists,” approved April 30, 1912, wae
ennoted dy the Legislature of Alaska and approved om April 80, 1918. It
1s stated in H.B, Eo., 48, in Chapter 10 of the Session Laws of Alaska,
1918, as ocneerning placer mining, as followsi

9eotion 1. 4ny porsam quslified uncer the luws o0f the United
“tates, who disgovere upon the publie domain within the Territory of
Al=ns¥n, 8 pluoey depoait of gold or other mineral whiah im subjeat &0
entry and patent undor the mining laws of the United States, may looate
e mining claim thoreon in the following manner, to-wit:
1st. He shall post, or wrise upon the initial post, stake, OF
monument on the olaim, a notice of location oontajinings
a. The nams or number of the claim.
b. The pame of the loostor or loostors
o. The date of disgoyery and of oosting notice oa
the alaim. , o
4. The number of feet .in length and width of th
claim,
7his notice ahall be xnown ar the loodtion notice.
2nd, He shell distinotly mark the looation on the ground so thad
ite hounderies can be readily traced, dy placing st sach oorner or
angle thereof gubetantial stakxes, or poste, not less tham three feet high
above the groumi and threo inches in diemeter, hewed on four eides: or
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by placing st easch cormer or apgle thereof mounde of enrth or roek not
lers than three fest high and threc fect in diamater apd the stakes,
posts or monumants 80 used vmst be marked with the name ar nwmsbsr of
the clafm and the designstiom, by rumder, of the cormsr or angle. T™he
initisl stake or mopurent shall de one of the corner stales, poste Or
monaments of the claim loouted,

If the claim is losated on growad that is oovarad wnolly or in part
vith brush or trees, such brush or treess shall be ocut or blased slong
the lines of sueh olaim, 8o ap to be resdlly twmoed.

1f looeted in sn open cowniry, the doundary lines shall de lecated
by plocing line staxes or line mormuments 80 as %0 be readily treced
from csorner to oorner af ssid claim.

Section 2, ¥ithin uinety days afier the disoovery and post-
ing of the notice aforesald, the locator ahnll record with the Recordar
of the Discriat wherein sush claim is situstec, n certiricace of loce-
tion, Suah certificove snsll eontain:

(a} The name or number of tho olaim,

(b} The name of ths loostor or losators,

(s] 'tne unte of discovery and of posting of the

locstion notice. _
{d) The rumber of fest I1n longth and width of
claim,
(e) It shall set forth the dascription with
raferencs to some metural abjeat, psrmunent
monument, oF well wnoen wining olaim, to-
gother with s deseription 0f the boundaries
thereo? so far as applied to the mumbdbering
of stakes or monaments.
A faflure to racord a certificate of locstion of alaim ae herein provided
shall operate s and be deemud Abandonment thereof, snd the gromd 8o
loceted shall be opsm to re<looatiom; yprovided, that (2 8 full oompliance
with the precediny provistione of this sct shall have been made before any
locatlon by anather, such somplisnse ehsll operate &0 prevent the &dandon~
ment or forfeiture uf suach oleim snd save the righis of the oripinal
iocator.

Soption &, No amsoeclution plucer minimg olaim shall hereafter
be locnted in Zlankg in oxocess of forty aores, and on swery individual
or assoclgtion plecer mining aleim located in Llseka &fter August lat,
1812, and until patent haes dean iesued therafor, not less tham One Hun~
dred (b00,00) Iollers worth o0f Lador shal! be porformed or improvements
ms8e during eash oalexday year, including the vear of loecation for eugh
and svery tvwenty ncores Or frootion thereof and whare the title of two
or wore gontipuoue placer olaims hae becoms vested in the eame poreon or
persons, or oorporation, the sald annusl esses:ment work Or lmprovemente
moy be donmae Oy made ot any lace or rlager ap sald contiguous ;lacer
claive, srovided that esueh work or improvements inures ¢o, and is for
the ben~fit 0f the entiro ares of saaob plucor cleims. In computing
the value of assessmont work or imvrovements, the rate of wur~os peid
in toe viginity for similer work, srall ve allowed.
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Section 4. And ft is further provided, that & survey of the
olain or olaime dy @ United Btates Hineral Surveyor may be oredited to
snnual aseessment work, dut in no case ahkll the oredit for such survay
and its attendant expense, exseed the required assesement for one yaar
on the ¢laim oy olairs survoyed, WVpen oredit is sought for such wark
or improvement, the olaivant must file in the Nacorder's office in the
distriot in whioh the olajm i» eituated the riald motes of the survey,
topether with a vousher showing the cost of such survey, properly at-
tested by ths surveyor, incorporated into the proof of amnual 1lador as
in case of uther class of labor or improvements, s provided for in
Sgotion Seven (7) of this Adet,

Beotion S5. That no imdividusl plaoer mining locstion here~
after made shall be more tham thirtesr nundred twenty {(1320) feet in its
grectest length; and no association pleoer miring olaim hereufser
loooted shall be more than two thousand six hundrsd forty (2640) feet
in 1ts greantent Lexgth,

Any logation mnde contalining an excees of ground deyond the limite
presaribed in this Aet, either in sres or leogth, may be re-located e
to such cxoems, but such re-locatfon ahsll be upon that erd of ths claim
farthest from the Iinitial stake, post or monument.

Sestion 6. That no power of attormey ror the location of
¢lucer mining eleima in Alasxa shall be valid or have sny force or effect
whatsoevey, nor shall any loontions made thersunder be valid or have any
foroe or offect uniess sush powsr of attorney be duly exeouted and acknowl-
aufed Yofors mn officer euthorised to administar oaths amd resorded in
the office s the Recorder ror the dissriot in whieh such clajm $s located,
prior to the date of the filing for regord of any location thereunder.
snd uo person shall be snthoriszed %0 aét ae cpent or attorney for the
location of placer mining claims exaept under writtem powar of attorney
duly executed and soxnowlodged, and no person shall de aompetsnt to aot
a8 ugent or attorney in feet for the losetion of placer mining slaims
for nore than one individual in any one kpeording Tilstriot during the
ptme calendsy wupth., That no persons «hall horeufter locate or causs to
be located for himself, more than two plecer rining olaims in any one
oa) endar month, in any one Regording DistricL, ome oFr doth of whicok
loactions may be inecludsd in aecsodintion claims,

Seation 7. JIn order to hold 2 slaim or claime after the
annual assessment work hnas heen done thereon, the owner of sach oclaim
or claims, or some other person having “novledge of the faots, shall
zake and flle an affidavit of the performance of such assesssmsnt work
vith the Lecorder of the district in which euch claim or olaime ie or
are loooted, not later than ninety (90} days arter the close of the
celendar yeer in which such work was dome, or the i{mprovements made,
whioh affidevit shall set rorth the following:

(e} The name and nu-ber of the olaim and whereo situated.

{v} 7The pumber of the duys work and the charscter and velne
of the improvements mnde thereom.

(ai The dute of the performsnse of mah labor snd the making of
sueh improvements.
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() The place where such work wase done and improvemente made with
rafaronoe to the boundaries of suoh olaim.

(e} At whose instence the work wus done and improvements made.

{f} The acturl amount paid for suak work and improvensnis
and by whom paid, whem sueh work wee not dome ar improve-
ments nade by the owner,

The fallurs to file for record the proos of assessment work &s horein
provided, #hall be deemed an abandorment of the loedtion and ¢he olaim
ehsll be esudbJjest to reloontion by any other peraon, provided, howsver,
that a compliumoe with the provisions of this section before sny re-
location, shall operate $0 savs the righte orf the origimal locntor, end
farther provided, that 1f suld plager claim or claims Bave not been re-
located by any othér person or persons within oue yesr after such for-
felture, the last locetor, olaimant or owner of sush forfelted oleim may
return 0 said forfeited olsim or olaime and re~locato the samo &e though
the same had never been locsted,

Ssction 8. iny poroomwho shall make or subseribe any affidavit
required to be rasde under the provisions cf this sot, knowing the
statemontwtherein ocontsined, or any of them, to be false,in whole or in
pary, or without inowing the statements therein contained to be true,
shall Ye desmad gullty of perjury, and upor osonvigtion-thereof shall be
panishad by imprisonment {n tha psnitentiary not less than ona year nor
more than five years, ARy porsan who sehéll induse or procure, or shall
aid in induoing or procuring manother to comuit parjary as hereln defined,
ehnll ds guilty of subornation of perjury and upon convistion theroof
shall ba punished ae herein provided for perjury.

Geotion 9. That ery placer mining claim looeted or sttempted
to bo looated in violatiom of any of the provisjionms of thia act, ahall
be null and void and ravert to the publio domain and may be losated by
any qualified losator as if mo saoh prior attempt had been mude.

The Foderal and Territorisl Line luspsotors are smpoveved By
law t0 have mocess ot all times to &any mine and 8ll parte thereor for
the purpose of lmspeoting the workings, timbering, ventilation, msuns
of inpress snd esroees, ond the maann'suoptad ond in use for the
procorvysation of the lives and enrety of the men emplsyed under ground

or on the surface, otc. 411 cine owaers, leswsees, sgpents, vcerstors,
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maAnagors, or superintendonts mast rander euch &rairiance a¢ may bHe
necessary to smahle the inopeotor to make the cxamination. thould. any
nine or portion thereovf be found to be i en unesfs or inseocure oomdi-
tion, or {f proper first ald measurss have not bveen adopted, the
inepsotor shall eerve notioe in writing, setting forth the nsturs and
plege of theso defests and ragquiring them to ve remedied within s
spooiried time. The mine inspector must bve {mmedistely notiffed by
tho porson in ochargo,in the quickeet memner poae ible, of mny serious
or futnl aceident, It the inspeator camot be immedietely present,
writien statements concerning the aodident msde by those witneseing the
seme.and aworn to, reet be prosursd, and slong with & vritven veport
mugt be forwardsd 10 the lnapeotor. “rittem roport of all minor se-
cidents shall ba made promptly to the Inspestor, which shall driefly
doccride the amcoidente and state thae mumber of days the injured was
{ncapacitoted from verfitming hie regulsr dutiea.

The Perritorial Xine Inspcotor shell distribute blanx forms,
requiring statintios of acaidenty, lsbor, production or eudh other
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inforsation ae the (overaor may require, which shall be filled {n and
returned to the mine Inspeotor’s office ty tne person in charge of the
mine, on or before the 3let day of Lecember each year. The dutlies and
powére 0f the Territorial lilne luspector, the provisions of tho Aots,
atc., are stated in Chepter Bl, “oomsion Laws of Alaexs, 1917; Chapter
59, Yevsion Lawe of 1919: anpd Chaptere B2 and 96 of the “osalon Lows
of 1923,

+t aompilation of Chapta; . Yeseion Laws of Alanka, 1921,
entitled "An aot to sptablieh a system of license taxation, to provide
for the ogllestion thereof, and to provide punishment for doing dusiness
without & license, and declaring ap emerpgensy, as amendead Ly Lot of Xay
B, 1923 (Chapter 101, “eseion Lsws of 1923)" enueted by the Legislature
of the Zerritory of Llasks, states in part as partaining to mining as
follows

Section 1. Any person, firm, or corporstion prorccuting,
or atieapting to prosegcuss, any of ths followlng lines of bhusivese, or
«ho ehall employ any of the following epplicnses, in the Tarritory of
Ales¥a, Brall spply for amd odtein o license and pay for suid lisemse,
for the reepective linee 5f businesc and apyiiances, &t follows!

0 6 QB LS N o Vs bUPOOVPALAAGEEDOOISENRDOGHsLANENIOIBLOGDOLIGLEAOGIOILELY

16ths ©IN'NG: One per cent of the net ivoome i{p exsess of
ten thouaand ($10,000) dallars and not ‘n oexcesr of five hundred
thonsand {.B800,000) dollars, snd on all net inoomd in oxcess of flve
hundred thoumand {<£30,000) dollars and not in axcees of ome million
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(%1,000,000) dollars, one and one~half per cemt (1-1/2%); and on all
net incoms in excess of one million (F1,000,000) dollara, one snd
throe~fourths (1-5/4%) per oens.

By "net ifucome” ie meant the cash value of the ocutput of the mine
laps oporating exponeesn, repairs and bettermonte nctually made, and
royultios aotunlly puid, snd all texer pald under Ssotlon 266% of the
Compiled Laws of iloskm; Frovided, that the lessor of any mine operated
under & lease shall bo deemed to be enpeged in mining within the pro-
vislons of this wot and the royaltlies, less the oost of oollscting the
eane, roceived by him, shsll be deemad to be the net ineome within the
provisions of this ast; bYut whoro he reneives royaltlies from more than
one mining property he shall pay the t&x on the sgpregate inoome over
five t.oussnd dollars (§5,000,00). Ho dedustion shall be wade om
acoount of deprociation of meghinery, interost on bands ar money
borrowsa, 0¥ other taxes paid.

P bR A AS R PAET AR basbansadipugiibdgidg it bnenibaantnnn

Leation 2. Yyery poreon, Cirm or sorpovation desiving to
engope in any of the lines of business.....ss spocified in Seotion 1
snull first spply for and ohiain from the Territorisl Trsasursr a
license 60 t0 UO0vassssaeIf the amount of the tax fe 4ot & £{x6d pum A.-
in placer mining)., the aprlicent shall state in his appliostion that
he agreas to pey the licenme tax and will mnke & true return and will
pay to the Trenpuray suoch tax on or before the fifteanth of the next
onsuing Junuery.

Incomes from plager mining operations, the sale of ;lrcer
wining property, Bto., are taxadls under tho Feueral Ingomes Tex law,
the provielone of whioh ars go genersily midde kXnown ar to require no

further mention harse,

—466-~



IS AR JL07 )Y

AagtPed lu, Aununl reporv, dradging and hydrasulic elufolng in austrulia
in 1914 QGOve Printer, Kelbowrne, 191y,

Bodhry, ke, study of prifrlos for hydraulicidng. iAnglucering uwnd Hining
dournal, May 24, 1918, P, 10656~1060,

powhe, as Te, J¥s 4 pructioal tremtlse on kydrsulio mindng, 1l0th eds
De Vo LoOstrand Gos, 1338, 313 puges.

Udghat, H. & Busmining and fitting up @ hydraclio wmine. nge & Kin.
Jours, L8C6s £b, 1908 et ney.

British columbla, Awnual gepurgs of Linistor of Klues, Viatorius, Be Ua

BrooKs, ae H» Plager uinlpg vn Sewerd renlnsuls, Methods snd Costes
Ue &o O®0ls uurvey, Wnter supply Papor 314, 1313) p. 269.308
Gonopis ond claseifiocation of plevers, U. o, Gaol., Jurvey bull. 328,
1908, pe 11l»
pormation and slasaificatiou of plasers, U, Us Uedls Stwrvey Bull. 538,
1914, o £7.
Thne ilapks Lininyg Industry, annual caporta, Us e Gaola survey Bull,
Wineral Jesvuroes of Alaskas
Lhe Geography and Gedloyy of Alsaske. Us Se GoOls yurvey. L'rofs raper
4b, 1906, 327 p,

Brown, Be 8s, Aucient river beds of the poreet Hill divides Teuth Anme
Rept, uState Bineralogist, Callfurnia Burenu Lines, 1890, p. 462

Dennle, Vo Je, Liodern Rethods of Gravel Gxosvntion. stsam skovel snd
wrayline exoavatorss Alne & dole 'ress. auge 3, 1982, pe 226-140

mn, Ae ue Orift Bining in Jallfornis, 8th am. saport gtate Linoraloiist,
val. 1888,

Bady, Ls H.y Bagley Seragoyr for Gravel nining In alasgn, 2g. « dn., Jour,
AQY e 14,191B. po 2067,

Bdwards, w.e Wsy Kloadwlke ripe ILine, Siphom, survey Svustruation of,
Bngs & Min., Jour., Bepts 19. 1914, V. £3) - D33,

£118 8, He Ko, crosponting kethodas av rFsirbauke, Zngs & ¥lue Jouwr., Nay 8,
lglb' v. wo'

wbvelopsnt ketbous ul Palrbuuds, Mngs & Lins Jours, Juns 12,181.5,p410E3,

-467~



Inuwing kethods at Pairbanks, Buge & Mlu. Jour,., July g,
1915. p. ll

otoping Kethods ut Falrbenki, uge & Uin, Jour., swt. 28,
1916' P. MB.

Jlulaing Lkethode at Falsrbanks, Enﬁ. & Mn. Juur. Dao. 18,1918,
P 995.

7Antsr wiulng ub Yulrbauis, Euge & Mins Jotre, 0Udte 30,1918,
be 707. . .

Handling 00)d Duat ns'ruxrbanxa. Enge & Kin, Jours, hove 7,
1914, p. 817,

Hydraulio mnmo at otrole. 3ge & Bine., Jour., Ded., 19,1914,

Ellsworth, U« Ko sud Duwvenport, R. W., surtude tuter Jupply of e
fuson-Tunans Zeiiou, Ue Ue 0001ls Survey dhater supply ruper
348, 191b, 343 pagon . :

Lvansg, Uev, u.. rnwucul Loses an Hydruulio Lining, W87, 68 pugess

Guruner, s Hey Ovid JOredylng- astual iacovery Comparedy with Zestlmates,
“nge & bWlan, Joure, Septe 11, 2920, yo 61

Ueologioal Zurvey, Us 8«y Bulletiua, papers ang mp». various nining
digtriote of ilusim.

Gibson, de, Drift Mining in ¥rosen (ravoel at Cape Rome, Xins ¢ Sofe
’ I'reass, Ray. 7’191‘. pe 40b,

hird Beach line at Loma, Kin. & 40i. Prosms. Apr. 10, 1914,
Do 687,

PYhawlug Frosen (round tor rlooar iplalnge Steam Thawling.
kine. & 8cle rress, Jaue. 17, 1914, p, 143,

Ruley, tharles, BElevatiug 10 cent Gravel at w lrofis. Rubble llovater
Jperstion, Eine & Scl, ¢ross, apr. 13, 1912, pe 880,
gold cvlinocers of Gulifornia, kiuiog wethods. Bull, 92, (uliforala
state kining Bureau, 1924.

hsll, L+ He, Water Supply ror Klondike Hydraulic iWinos, klme, & 08, rromay
Algs 28, 1910, p. 321. 3,

Hazsard, k. Hoy The waving Of Pine rluocer Gold, ‘Bnge & kin, Jour,,
augs R, 2811, ¥, 394 - 398,

Hoirshi8W, o ¥« snd rerkar, Gs Lep yurfuce dater Supply of Seward tevinpuls
Bltah, Flume and ripo Line Qonstrustlion, Seosusge Loawsso, Us Se,
GO0le nurvey RLer uupply rnper 314, 1918, pp. L1-RA9; ZbO- 269,

~466~



HOXruery ie Re, NOtOB UL BiAGk sud Depusits of fouthern Uregan and
Rogther: Jvaliforninu, U. § Bureau of Lines Teach. Paper 196,1910.

Mubbard, Js be, Drift kining in Csliforniug iage « kin. Jour., Kove 17,
1317‘ pe 803 - 886.

‘ntanins, J. Pey Dredging in the Ruselan },m;aire: Bg e & Nn. Jour..
vol. 98, Love 14, 1914, ). 3DY,

Dt Gravel Minlng in Bastern Slberiam Koge & Eine Jour. ‘kay 11,
ljm‘ Pl 8”90

progpesting and kinlug 0old Plsosrs in ilaskas Us s. aool. aurvcy
Bull, 345, 1908, y. b6=68.

Junin, Qharlas, xlmr Klning nethods md operaung, uoatn U. a. Buraan
of winos Bulls 121, 1936, p. &
Gold dradgluy; ia the Unltsd Statesy U. s Duresu vf Mines,bull,
187, 1916, 216 pagess Zroatise on ithe blatory, topography

and geolugy of dradging arens, prospeoting, dstalle 0f Wredgs
ounatruotion, operation, custs, vto.

Gold dredging in Unlwed ytates and ilusks: Ulne & Jods Press,
Jon. 30, 13l4, p. 98,

0old iredging oun Seward Yenimsula: Lim. & ol. Prems, Sept. 28,
1318, po 89 _ :

Aegovery of zold in dredgingy kine. & Jul. rrass, RKOve 7,1914,
ks 717. ' I ' .

3

jecent progrese in thawing of frosen gravels lbn placer niping:
U. s Bureau of Lkines, “ooh.Papsr 30z, 1922,

Janin, Ohsorles, anu WdnetOu, %e B., Gold.drsdging in Californla: oOal.
gtate Mix. Sureau Bull. 67, 1910, 300 yazde.

Jenndng, H. JeoHistory and sevelopmant of gold dredging im Rontunas
Us Yo Bureau vf Klner bull. 121, 1916, 34 pogess -

Lobsy Fe Jo'kothoas 0f placer mining in the Yalrbanks distriot: U. &
gaol. Survey Bulls HEH, 1913, pp. llb~ 131.

KNOX, He Be, ond Halay, Ohsrles, Kining of wlluvial depositss Xin.
Nage 3 parbs, reb.,, xuroh apd april, 1916, 31 payes,

Longricge, Cs Ge, G0ld nnd tin dredglng, 3rd ed. Slulng Journal,
Lun@os, 191L, 42b pozome

tyarasulic mioinug:  Mining Journul, Lowuo., 1910, 335 pagas.

-469-



kovarthy, B+ Be, Stripping frozen gravel in the Yusoms  Elulpg degarine,
vol, 1.0, BPste 1924, P 23y-298,.

kerrimau, M., freatige of hydruulios: Jno., Yiley & Sons, Ina,, 1903,

" Woline, 4v Ho Fa, suatralian pragtice in pump dredgling: Mixn. lagaxine,
July, 1917, i« 1286, .

Sev Zonland, Minlog handbook, 1906, Lew Zealand Minister uf kines.
Asport of Rew Zewland Rinleter 0f kines 1902, :

Hichol, J» M., Betallurgy of alluvisl mining: Min. & Sole Prass, kay 29, 1915
¢» BB7 « 840« On blaok sond nnd Sine gold.

rayue, H, M., Siberian drift mine tiuberings 1Bugs & Min. Joure,
Juna 9, 1917, pe 1019, & 3/% 00lss
lavelopment provles in the Yuxon: 2rans.Uanadian Kin,
inete, VOl. 15, 1923, |70 228,

Kotves on Yuxon kinidng Froblecss Trans. (unadian S,
Iingte, Mar. 1917, &+ 186« 206, 3team Thawing.

Peole, Robert and others, Liuinﬁ ongineers handbuvoxs Jno. Wiley & Uona,
lm.. l”la. .

“kerrat, leon, Prospacting frosen ground in Siberiar Min. & J0l. Pross,
Juno £5, 191L, p. 866,

rerry, Us. B, Dovelapnent 0f dredgimg (n Yukon Territorys Hng. & in.
JOD.P.. Vclo 100. .DOO. ﬂ)' 1915. [l‘ 1039 - 10“. AQOOM% o‘
uperatlon snd pteurm thawinge

Fower, he T, Timbaring in deep placer mining: iilne & Y0i. Preas,
AW . llg 1917, rage 191- 194,

ruriagton, Je We, Lothods and costy 0f pravel and placer mining in Alasks:
Us $o Geol. Burvay pall. %3. 1‘305. B2 Pas,98.

Myarauiio elevator vwork on anvil Crasx, Roma, Alnaxa: Lin, &
gol. rress, Apr. 26, 1913, p. 01k

Cleaning up at Rome hydraullc wlne: Ein, & 90ie Yress, Kuy 3,1913,
?. bB3.

“he goward ieci:sula azplorstlon mé wining or gravel dsposnitss
sl :ﬂaﬁ', fiar. 1913. b 3)5-

HOQrord, ws Jes KOLhOds Or vesting plaoer gravels: Lilns & pale rrous,
July ‘, 1H14' PO b‘

dosrar 10 wesndnyg pravel: sin.& yolaress, Juns o, 3915, pe 801,

-470~



iloxard, T« Aa, Mredglng on geward reuinsula: Miue & Sol. Fress,
Love 28, 1908, pe 734

Dredsing ou the Yukou: Min. « dole Yress, ~ug. 89, 1908,
pr L0 und Lepbe 1&, 1908, ps 354. Als0 staam thawing.wsethods.

Kinlpng methods in Jur Nogthy Rin. & 8ol. Press, bwos 12, 19508,
Poe 810, ) '

Rose, T+ K¢, The ketaullurgy of Gold. londmi, 1838, Bl4d pagess
Yan kwagenon, Te Fo, Nonual 0 hydraullo amining( bD. Van kostrand Qo., 1913,

wlleon, Be Bs, Hydraulio ond plaser mining, %4 ed. 1918, Jno. Ulley &
Yore, In0., A2 paoges.

donilery 4o Ly rieoer mining in Adladka in 1922,19:3,1584: 1r Ltewart,
Be wey aliuUal j8pore of kine Ingpector to Governor of aluska
1928, lvks, lucbe

Iowg, Gove Je, Zlénsouts O rmining: Hograw HLlL Go., 1916,

Yucor Zorrpltory, Lte nisdOry and resources: hinleter of luterior, Jttewx,1316,
| Vi

~47] -



