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d&J##8y+& ~ ~ , ~ * l o /  G 
Oripimi ck'e%cizes,nro appended t o  tr)t.k6-+epeH y7 

Iloto: >per:, t i n€  u ~ t a  f3r 1924. on the :' i l C  :,ooao 1:'reQe I:o . 'L (sett 
i . .  41%) and on the :<err3 &roue fssa p. 419f1 are not got 
ztvtt~lnble. 'Phie abta ~ 1 1 1  bo f o m r d ~ u  ae so3n &# 

receivod !!nd is t o  bs added t o  tns  -aport on pQ)%e f i t r i ted .  





Original map n c o o n p n i e s  original.  
co:;:: of r~lpilrt 



'FLucef f*'lnfn~. i'.othode a d  Costs I n  ;.F.aaiaU 

r:nb t h e  L3::Bf t id jn~ .  Z.froatPng 31.sm 

bY 

Eonan L . Y:'S??~.zil sr 

aa~eriul f e cssea'~at;ed, and araehed t o  re0'3ver l t s  vsa'luuble oontmt 

wh' le  conduoted olnmhpre in the ?erritom fro!? t h a t  time az;, I t  m s  

cot  until the  diaeoea~y of tho ''londfke la  1096 tbt the Pfret ~oTd1 m@h 

~tartcaa, Thttl tiiea?vctry brm~&t # d o  etucdkere frm al l  wrt8 of thdt 

?!of d and fro:;7 r i l l  walks OF l i f e .  L.. fm nE t t t~ t re  k r o u m t  w l t ' f t  thm 

t h e  cxr~rionco I:L~Y?GG It , ~ t h e r  f i ct  UF I k t  the ~ T C + & ~ C Y  ~ m i i e ~  h84 no 



IsnmeP, for even the erp.rlanseed found untlref y naa con&$ tion8 whiCih 

b:rcaaantati RW&Y alfitairlt problems. A f s w  yanre lnter pold azre found 

on the smartl. i uninsuSa two, i n  the interior d i e  triata, where dil'feront 

/I 

omsdf tione w&re ar~kln sncnunterod, AB o reuri;lt, mng differen$ mthodo /" 
,/ 

clX ::t~.,!ng and a? t1:areing frozen p ~ ~ a & ~  a t e .  , WBPG used a d  davfef spml 

t o  mncand with tilo ~ d d s l y  bfifferbll&5 emdiltlmr enearntiered in t h e  Ilort'b. 

The :tors efilful.ent ones anii t n e ~ e  ad2otptlng t41emeIves 'Ijaet t o  prtiaant 

coxldltdon~, or t b o  ~ ~ ~ ~ U T O B R  of the o p n ; t o r ,  h&ve m~mired, while 

aoet  of t h e  ot;he&avle ~ s r # e d  wltk tks  &@~detXoa o f  the hi@er gur& 

p s v e l a .  All the  icnm ~ f o c s r  f ields have 'heen nln& t o  dj, ctert~iil 

extent. 5omc of thee6 have bean nined 130 thorou@hly 5~ do be practio- 

ulL$ uopluts l i .  Sn r,c,st of the fieXm, i:swovitcr, large y ~ t l t i s a  of 

l m~ef grade WE vex P r a i n ,  aomet imgr l voluhf ng e!%ill isolated n r a a  

~f richer gravel8 ;i,i'il~h csrild not be ~ u o ~ e l a P U % ~ y  mined bt3QtlrtUe 09 

rer:trf ctirag j ~ y ~ i c u l  cmdit ians  2r" the ltmitotlcsna of tha method 09 

rn?n:.r,i3 em::lu;.rcsa. : 'ne~e f l ~ l d s  sro r , 3 ~  t h e  ocsnf, of' -5oott ?f  the 



dr;  fting, mrschanlaul msthqcte of 3nan-out n:z:af, and wouml-a?-~lcfn~ or 

t-,aon:ing f o l l m a d  by P n?tvel i n p l n ,  

A n  the averare pol& content el' tne perslra rtiined b e w ~  t o  

&oetae&t+Qur the number of  iziaes npern:@c t10a~r.1o Scab: and the  rrooluatiun 

uecl ineir, 'Phla m a  further intansf Pled b;;: tne ebuamlc condi t l  onr 

brottpht about by the ; orld ';ar. "r?nn%i c c ~ x d i  t on% are now preat lg 

implmm;mut the carat 31' aqullnzenl and reu1:pliee. I s ciu0ppiry2~ taad trsrmpcrr- 

c!ppecinXly t o  thamts rdi~etrlat~. reaoncjd br t h e  Lilezb!m %&ilro&d aad it@ 

r iver  stelirnars. 2Aectirnniaul equi rment, prlWnp f @ n ~ 1 ? ~ f t 3 ~ t l s  etc.. h19m 

beon WQO %ore b.Pflalsut,  The metnaak; ni '  ttlrbwing fPOsenr m v e l  vith 

~;:~t@r wt miturn:. tsapetatura nar oecz: uoveioprsa. 1-11 3f tnetic* &long 

remae q!nfng- ~ 8 3 ~ t 6 ,  and aectnmt far I;rdr? reeent ::llrosr mln ng rtsrolo!r 

mentti and the rm~re~ectt! amount of pr(r&reetinr that I€ 3oI.n~ urn%* 

- , i . ; , , , o o L ~ ' " J  CG . ;LFV(I:. . :: A~:LBRL. G M ; . ~ ? z ~ B ~  

ivcy :L pp-io:' ~ \ f  - yt: ~t lun  ~ ' 3  - ~ c : ~ p s ,  t:rL :L :=lbLisr?6K. I- ? i t r  F B O L O : : ~ ~ ~  
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rsnorte. ~r;fii;er ~m!~):jlg psip@r&. ! n v e ~  tb:'i&$f l ] n ~  cf .1ac1?~ mining and the 

nnnu,al r*sgolmta rJn the i.i&sm mining Inuustry, b v u  i:estl of 1nvstlaabLa 

s i d  to the !nuugtry. boat o f  t h  e work WRW umer t h e  u i r a u t i m  of the 

Irate i;ra r2f fred !:. Brook@, %ho 8 8  eljisf @eOlofrlat of tha G 1 ~ t s l e t m  

Llv i r r?  on Palu 25 y m r s  did zltare t o  aid miniag i:~ i.Lasir& than an3: other 

r. 
person* 3r1 1.9(34, *~h@n ~ P B B ~  ,.le.eer ~::i:;inf: wr-s aaorlng i t n  peak Of 

r,rna.uctloric t h e  late-  C .  : . ?uzbin~ton mae &n I n v a ~ L f  fist ion 3f the 

f"ro:gi wolme p;ihiiahc& ~ l t a  f3;illot;f~ $0. 262 of' tne 1,. Z .  ::~oloaiw'I SurV%y. 

Tiile exttsllent work ):as; bben widely o o n s ~ l  te4  ~ r ~ d  asc8ptgtl srs auttzorlee~lti76 

n=tio bef:n a: scovcrau m u  act ivtsl; cine", lolrny chanpcse and fmprsvctmants 

have been :r:rsae in z? n i n e  p~attt iae ,  and tfiera !iuve been dsoldsd ensngsa 

13 ooonomic eoudi tione. 

:'he f > b l j e ~ t  of t l l i ~  bu l s t l n  i c  t o  Pet F3rtki the rr t3UBBt  0Qn- 

rii t~ on of  /,LL t xazt r l ~ o e r  nifiing I natt~try, eke 1:luoer :ni~ iap msthmia 

no. o-:;;i.o*ra~. tr8t.  C G F ~  ~f . L G c ~ ~ P  : ? i ~ i n ! +  m u  tr,a ~ 3 n t i I t l o n s  affecting: 

- IV- 



them.,  HE^ SP to b8 O f  lntetrmt and h e l t ~  Lo tne zlbeclr mfnsr* t;n@ 

an~-:ne@r,, anti u1.l lntcsreetoi in the jnuulstry. l'tto wise f i e lu  whlah 

t h i e  report covers ~ i k e s  i t  nearosrsary t o  h o l d  cloanly t o  f;baakran 7-niotlae 

tin& caadi tiolas ro 1 t must bs ocrneiderlsil chat the ~etaclsx' rsia aome know- 

 lea^^^ of L J ~ L C ~ P  sizing;, a6 a volume ca~iLa re~ldi  g bs w i t  ten bn nost of  

tho rrubjeeta ?nvL,ltrati. 

fhe oeeurronaas of* {qo'Ld ~: l t~ca' f  i:: X l a c ~ s  is v;icSespresa, thara, 

rtnr msre fhm f i f t y  placer r n l n h g  eenteye, ttta rolativa locetlonr 

:::' v.t!ioh mrrc ek~wn OIL tho tmp. Slate 3 ,  I t  hnc baem irnpoeriibTa t o  

v i a l $  al l  of thm, but there v l  ei ted are ths taars importsat me8 m d  

t.!,oer@ ef'forclf ng the beet sp~-,ortuzgi t y  f ctr e tutiy. !I? the amprat I volp 

I!, 3j--G B&&BO,Y~ uilf'inr which : t f s nr~uLicel t;o cnniluet ; otadg of iilaeer 

r r , i n f q  oymra,l;iuns, ~nnrmp delay8 era encountore& anii B prerrt dml of' timm 

,r i o k t  b:: tmveling frog.  one di s t r i c t  to tnnothor, es~!ecl&l.l!! oo M 

t : ,ooo rlieitriatn reuaheci vif;  fils Yukon ::lrar. 

3 1  Piatu tjafit :zi cc:mectian x i t h  t h i 8  r ~ p ' ~ l * t  WBE at~rtsci by 

I;nc t:-pl&~r 1:: ;me,  1'32,. w i n p  dirset1:- t o  : ; ~ z r e ,  Prarr, wiltsrc the4 !llsrnt?t, 
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' c ~ E o ~ o n ,  Co:;no9i and T u f f  c i i ~ t x f ~ f ~  ~n & ~ l f r b ~ C :  'aenitsaz'le a c r e  v i e l  tsC, 

then the riuby, IIot ?;gringa, ! ' i&~n~~rt  nne bairbonk8 districts. In19222, 

:,la itinentry Inciuhelr tho fGitaroc, Inna..(i, u rw*t of the TCu~k~lt~Slma 

t h e  istlisbsnks, Yantner, E i a h a  m b  Oiruwod ctipitrlat%. Tfia CJrc1.e and 

Fny"lc distrlcta aexPe t o  ha-rs beon v i a l  tsd tbst. sreoaon, but ayb attmpt 

$0 rnec3 t n o ~ r  d jetr i a ~ s  by aeroplane rroni IaXrbanlrtr f ' e i f sd  hecmae of 

y~nesal Parefit f f P t t ~  doue-e rmoke. Tne yrite'r ulllrbl~! tO ~nturt) 

t o  l:t,ins~a in 1924, until mrlp i n  kuprlet, when an aerspl,2aas f l ight  was 

m u e  from ~ajrbankfi t o  :agLe, 6 distariae of zbout 220 m i l a b ,  a@ flm. 

?hreo ~ O U F B  and v.~t>ntr rnlnute~ wero raqufrad f a r  the t r i p ,  nhl& by 

thlr re! .;Ltdml mcnna n f  travel c s ~ i 1 c . i  haon ~ a g u i r a u  fen u ~ y s  at: the 'beet. 

I ar!bi t f  mPns porntit teri v i a l  t l n g  anl:: i smlk i:~??t aS t h e  k ' - i ~ t g  'Ztle 

~ S n t r l a t ~  tiftel* tvt-ilch the -Is, ?evoi:t~ !' 'le EPE& Vil*ale diaerf a ts ,  

and. ' l~ t t a r ,  thc 2~jr:;anks and Cisumoc! ;rintricto, ware visited. Xr, the 

:-xltnr's st,anti, Jn2. : Lzivia o f  t h e  "::rnau ewff ~ i e l t e t l  t h e  Yoyak, 

.':tu~is, innant.uCLr : r 3 w  : ' I > ~ Q ? ~ Q I ~  ''0'in~j; a 4 ~ t r i e t . %  OYi ~ ; E B  ;%%WEd'd 

,.:lj-,rulr, t:: qbe~: i !  ~ - L : T ~ T : C I F  i;nd rficCfrt; ufAtil 3: l ~ c o ? "  ?c!n?ny prr:c:SIYe 

t n t x p ~  , -VI- 



Irparutinp u n t a  an6 costs  .hare been fnont xi l l lnyly  r l v o n  by 

th~f  3 p 0 . ^ t t 3 r D  '~v~honovor E V ~ L -  l a b l a .  1 t :-iring \~f' t : : o  o ~ ~ c : * L t j  o m ,  es;jccb&l lg 

at  3 s t  ~f the a a ~ l l e r  gnus, nuah &it& 1s: n o t  tacan 5nto aoaomt and 

Q J L I , ~ ~  :)nly be est imted in a very eenerol wup. In uome insWOerjr data 

i 
=a@ (-iven e3nf lusnt ia l lg ,  in -mrt a t  l e u c t  , and 9,ae t therefore be 1~2th- 

hold. ;inly such inf 'ormtfor,  B G   lie c ~ r i 8 l u ~ r 0 d  ~2l le i r . tonl ;  n88 been Used* 

but i t Fa8 cren~r i~ l ly  i m  .ass i b l e  t o  check m y  ~ o o a i b l e  errors aF. t o  the 

nrerc o r  ,vr..r&ige nine&, tho &VOIY+% amount of m t a r  use& uncl erimilar 

r i e t r ' l t ; ,  n o r  c l;lu fomo ..:f tho deteirea but lacking data on p i a t  con- 

struction or ~ n e r a t i o n  be revived, It viLa n o t  tho  purpose of  t h i e  

invez t ji-et i o n ,  o r  WED f t I:ermi~sible, $0  smj,la the [?old boa ring rlsyosi t s ,  

a ~ c e r t ~ j x  the ,~1. cor reFrerveE., inver.: f ;&to tho T . Y ~ C ~  r e~o i l r cm 3t 6 l 1 z i l n r  

feht;~rae. 

I n  a i c i i t l a r  t o  the  InBor,~&t;fom? obttineci in t h e  f ie24,  valu- 

ab le  urrtz or, :rlacer 3aor:~tl>rs ano. rencrdt conditions In eomu o f  the 

ci is t r lc ts  ~ : r i ! ~ h  c~sL6i n t be v i s :  t e u  v:as 3btaixeii t.r;rou& confercnoe 

? Y  cJrrr?fs-J??asnco :~;! tk  t i : ~ e o  3ner i : tor~  cnii o t h e r  r ~ s n o n s i b l e  yirtie6, 



:"he publicat ione 3f the govc.,mment, and tho Eany fine srt ic les  by dl f a .  

t'erant arftere t h t  have been j-k~blishod i n  tho t s a h n i c ~ h  FreEs *ro!r. t i m e  

t o  time, on mtters pertaining t o  cl eor :?ininq f n ; i l ~ 6 k G ,  have baon 

Tho c o s t s  ~ i v e n  ore operating corjte only, unleeo otharrfacr 

neteu.  Trlsy irlcluda ail cwtn o x c o + . t l n ~  auch icems t t ~ :  r a p l t y ,  enxae, 

stc. ,  rulu cnorqoe for  denreciatios, l r t e s a s t ,  m o r t l  zation and dealotion,  

ulh ich  may or nay not be rivctn rtonsiden~tion by the aperiitor. Theso 

ccri t;ll chur@es m y  be nominal i n  same i as tanoeo, knt they are ~encrc , l l y  

larco, anti ot; Borne et .emtlone may be ,543 3uch or  -sra than the  o!)erriting 

~ 9 6 % .  ?hc s p a r ~ ~ t i o a s  are canoucted ultluor t o o  a j d e l y  differbng eon- 

lii t i o n s  t o  u t s t o  averago c o s t s ,  rts; such avercat.+ C O :  t~ ~.'0:111? bo very 

rilisl~~adl.n$. ' i 'ner~forc ,  t h e  norm1 r a n p  3 f  t h e  coet of conducting 

tnc  different kinae of plaoer oportit 5 snc;, v:I t h  soole cxceptians, aro 

* 
scaceri. .?or ~ r ! a c l  fic exan?iles, represer!t;;tivo !I: erat i rjns !lave been 



1924 kcve ~ l . 8 0  been rr l t ten  by t h e  ~ r i t s r  t3 r i v e  ~ ? r l y  crublicafion t o  

u. reviet:. of' the  -1acter aperat 1311s mu ~ B Y O S O I ~ O ~ ~ S ,  and include dstlcrip 

t lmrs ?f tna rnininr rethoda amf:lo!:eu srzd t h e  c3r.d: t i o n e  sxi sl;inr a t  the 

more rep~reeant:ltive operations l o  the various ~ i e t r i c t a ,  These reports 

hnvo been m b l l a h e d  In the i i n n u l  E e p a ~ t ~  o f  t h n  Fcrrlt7rial ::in@ 

cinqy requasts rzive been rocolvau asking for  ini'0YEati0~ 

concerning ivopttmment reports,  toohnlcal press tlrti cl en and Goxt ?oaks, 

bibli arrnphy nnrj boon added. f!:)?::~lott! ! i e t a  ~f €Ira publicatf ons of 

the ':. - . ! ; e ~ l ~ ~ ~ i c % l  :urvey nnd t h e  :' . 1'. xreau of . inee c ~ n  be, 

ohthineci  by -rltInp t f loec  rc8-cctjve u e ~ o r t e l t l n t s  zit " a a ~ h l n c t o n ,  -,,C, 

The t r;icls catu: ol-ul?s dletributeu by the r;nmufnclusere of placer minlnc 

2'k.o ii ::rP;y c o o p e r ~ t  ist: nnir ."lelp v:hich !la: been obt&~Sned 

f r o m  t l lc  Qrlerl?CarS businas r ?ex], t r s n s ~ 9 r t z t  i o n  co-.l.anf ss, &rnu ;*$vers- 



rasi~tcince t h a t  tb lu  work was %sue . o a ~ . i b l e .  ?rre v:3nderf'ul naespltalXty 

fin; lcourteeice shma the witor  shlle in trrs F i e l d  refloats tJ:ose r!otnbls 

t r a i t s  of t h e  d-la~kan.  A ~ ~ ~ Q T T ~ o ~ ~ ~ [ L B I ! I ~  ancl thank8 sra riven t o  a l l .  

. . 
zinc1 .::.Cnppn e3f the L, .L". .Gaolopia&l Eu~vey; 2 .  L'.,?l;eaart and Yna. b .  

, V !  P ?f tho LC'.. .9ureau af :!!nee; and t o  I'h: rlor: danln of ~ E E  T F X Z I C ~ I C B ,  

Z~lf forn ia ,  the l c t t e e  acting in n conau2 ting oopcf tg*  



'+.ria fsret reported Qf aal~vary o f  ;huer gold in ~ ~ ~ l r a  w 

rtwz ,~uc rwt iuue  msro uot aet'ff  oiwfl,g ~ l ; r ~ . c  t -1  s:AuBe rag ttnuaard 

iatere~t,  but tdt;Pi the Iliracrrcrtt~try 02 t b  .~KI.C+GWW i x a  3-6 a d  aha V* 

rfofa bmrmbia %hiah worth 2amd Wre, exol&r~arrraPr ram hi@'&. '1Aore 







' ' - 2~ '  c'tni u t o  t;r;b, t;.io.ra Qua ,&d,OQu ,000 n5o been ralilod ainoe Z900, 
P I ~ L Q ~ ; ~  b e  ~ I L W L ~ ~  F B O & ~  ~ l d  i ' L b  f i ~ & t  &rent B ~ ~ U U L U : ,  by Ute OU%PU$ 
of the h a w  dLstris%. It?ibr tr3nanr;a &poreits warn Nun citactovemd, arrd 
by 19Qbp hie Vaue  uf 'Lna !,td I)u&yuf O;P kLao&+P1 ~ ~ 1 3 ,  bod matiMU 
,lB,6Oi1,000 au.i $ha iuuu~try eupl3yed YWQ ~ ; B G .  &rorr, l W 6  IW ~~UI'LIEI~ 
output d-etrlusr$ ad by i913 ZI t a  lrsslcus ma rehard t;0 yP#,BW,BCXi aid the 
nuabrrr of rnirne.m t o  4,700. St; anould be noted t k E  th in  rrlfPatioa 
(4& per aonatj In tYra vdue o f  %he grlace~ output b o r .  1tPa~le baSor@ thr, 
1- w& t i i ibrt  it iualu~bdeii tihe rqf  d aahwstirrr! of  the btmernola daj3ocP%~* 1' 

# + * * * * . I * b . * . * + . * e * * ~ * * ~ * e * * * O * * 4 * ~ 4 m b ~ * * * * * * ~ *  

"!&a# output sf s o l d  d P 4 d g i ~  hnrrmased i n  vr3u.dl f ' m m  +wri)Ov 
i~ PWS W ,2,&3,089 h 3913a >-dit-;ta5 had bgm bull,% W W t i ~ l y  BBf~camt 
US w a * ,  t t r ~ t  fir G ~ L  t t ~  QP' U&VOEW wadi t i 0 & ~ ,  they WUU zmd b 2f10lWs08 
Weir output, did u3Pi ma& f tis nrw;iiam anti i 1916 Plhm i ks value 
was ,2,6?Y,UOiro 'W hxrd t i~m that f ~ l ~ ~ d  l e d  not o n l y  t o  the 
snrettiug U6W :;f &a W G e s  &!setmy b u i l t  but t 3  %ha Pt)m&mm~lt o f  
samo ww paujeuto. Tr@ ctra?&uer ~.n~~herZ W ~ P  raiuinw~ b ~ i t p f l t  o f  gold 
du ~ Y & I ,  WW k t 8  ~ a i ~  a 9  wlrlSJrWO. 2ilia rlsa md d ~ 1 l . a  $ s f u r n  
l i P &  war@ y;md.gLeci b,y aimilgr ?hot$& d ~ a r  f ' luotut iou in Qdlllaulic rand 
otPhxar nm&aouiord i & i a i ~ % ' l r  id) 



hravQi hidaeci it ,;laaaq insrsr a.iaec uh:i v a l w  of' g o l d  maovarod, 
ii4i)U - 1323 



* A W W  m u  - ,  ku'u& of 
A- d m  JaiiXLU dii!9- 
.a- , m-. 





: 1 t 1 t  

t i t ' :  





iiiA t:~tions, but n-rnm.artLtlt; that y m f i  tabla rdaiw v i i  L A  trr? i;o;aibl,ei 

in We8 future, ox, G t u  ~ L X W  grn- o f  L , i f m w a  tirc i t  rlao ic We lfaatr 

et:tiuat;as Wst  k e  avalinbla pLwer gold mawmcirj i ~ ,  ti143 h'3c4loyeti 

du trhcpots a$ n k w  have a vdw 0 5  at least J&l*QBO .OOO sjad perhaps 

t~d.jr).crs Wt -=to &I@ %tit W ( O P ~  f D &.#SO thg p ~ a a l b i l i b v  81 

&iao~ver f se  0 %  new cicYpodtb, of whidh not emu ie ostieata urn bs 

I a U B  r 

m a  Y C P ~ B  ago i t  ~ ~ & t b t a d  th~iz  l;h@ vfPrutb o f  Ch8 g~Zd 

reserves hi the gravoL i.ldilucs anclient b ~ a &  md bmmh ptilaars 02 

award r&ninrula, wab about w%lS1003 ,000, and Wiat of W await 

curpcls5i.t;~ ab3ut y & J e O ~ O , W ,  



o i  rktpsrak 46 orantrr per o a f  tr y e 4  md a to%& #told odnOwrt +aStrrb a$ 

ULe hlwdf$rY1, l~bauer JI;idw Za s ~ w ~  a2 We i3aaam U a i ~ t r l a t o  It e but i a  





un:q;  opwratl uns lag% the lower gr& srmoi, or Wxat Walk a u l d  

1, great; IWUXI% OF p ~ ~ a p e ~ t t l a ;  mb &L12i4; (f3m b~iq 

the oaruer ~L.Q'B w i w  Ficrher~ gramla wez"as sijWd; i f i  &,any CPWD 

wnsrb&erabZe klwrr waar go=& wM& at %&at ti s ma m(C mudbered a~ 

dg~rlblw rauriloient iaduwmnio for  ailsl:ligu anah of W e  p l a a e ~  ~ 3 ~ 1 1 4  

ww Go Paoq Bad ns beirg vary eat1 e t"u lar# .  :iuoor&a o f  su& #n#s 

h a V @  ULTidS%lAQ:i%@ly B l  thW b&W 10; & O P  k"3I'&0tt&ir a d ,  8- % 

Z Y + ~ ) Z ' Q ~ i ~ t 7 0 t t 3 r b c  'L'M C W  h i J C I ; ;  With tlk @alj ~ > E " s @ ~ J o Q ~ $ Z ~ $  (1f 



am3 of the amah, whish v&i *e mom t o  be &old btnul.ingc have fn 

oa8otrs itever basa r idfi aicrn%lg ydmopotsd to dcr%eWm P;h#iF PO-af b i  At tibaa 

Mcr%fOprrws#lt In orrtdn rfiiirrtrlote hallre d a o  Wen r~sLtipa(99 beamae of 6%- 

~ a r s s k ~ i o  pumham prJws or , m y ~ l t l e ~  

Ymapstlrxg f n  virgin fields i.# wan olr the Inrsmsrae ard 

~1kil3a &dime narw gold cllaruotrerirro have b s s n  z w a t P g l  mdh, tMy have besvl 

ttY l i t t l e  Smpurlcmora. Ofu~eorr, w i t h  o &m~it area of c#)wtry r;*till t 0  

be ] C / ~ P ~ ) ~ S ~ ~ B Q W ~ S  ahem krs D V ~ W  mmoa t o  E I ~ H Q D  mw dism~grlm 0 1  

tu+ortuaor, dfhsugl~ i t  f e  air* mf~~oStLglQ 60 ea~i~wt my 0%  OW^ @* 

Wd41 a c l  rirP@malr arn ssrw 3oF the dl s ~ ~ W & @ f 8  Qf ehu, yptlllrr 

r * l w r  n i n i q  mt91~rtr6 such mi gmm&51918113f23& mil B Q U ~ W :  fDX* 
. 

I W ~ A  by msveliw~.&rr axe w a l l  u p t o $  farb a1dzig oi' m31 imLnta8 

w e 1 8  w P ~ Q B  will n o t  mq4purt wre e x ~ a u ~ b w  oyerratlukb Phao i!%%b& 

o ~ l ~ y  rsxdaZy twwa.X os'xort a taiarnim ornmmli uZ awl L a l  inwrata8 

Lrs a q a i y m 0 ,  tuP;iPe they w e  ra2irXly y ~ ~ c e k r y  in mat Of tb, 

:~L~tr ta te ,  ttag w i l l  aiway~ be p,;i)f-bXtar dtbt a oonsfcier&Ps nashr af 

risilrexe or v o w  litd l;ed .wucruroee wd m u  nra a..~n~ent aim arm3.L rEtCW1Br 





work Iri. U I ~ I  y u s t  but, Weir lioriod o f  ussfhlmss i s  pa-; % w i P  f i e ld  

eel%; C ~ W I X  svur b;; ti:(! w o & ; t t ~ j  mi& ~ ~ ) q ~ & r t %  WPU y ~ * a r ,  lsb0.y ~4 

uinmia~1tt;t it. Q ~ g b p  u k ~ r ~ a t i u % ~ ,  mat; fur fuP;urr, ~ ~ i a ~ ~ a t i a n  give knigr Uie 

urk, laas oxoavatoie ii r tne rrabitawng~ exoau~alor. 2 1 ~  4rh. l im axoavtertur 4 

surd t a r e  a&L~rw @w~vatLPr e r w r  %he, m~~airnlleenta f o r  eowoel90ed miria 

af%S~ioaf  d ~ o :  t ~ t i ~ i ~  boLtar  tadu i>Char typas, .fur Der;Fma the absve 

fI@tl%irrli@d $ . € I u ~ W B L I ~  % k @ ~  p-13~8866 EZ f . i ~ ~ ~ Z ' ~ l b l 0  WL;2WU O$ ra;3bilf tg ~ t d  OEY& 

LiBif V ~ P  titill0 mrrtariid curtatr, t o  ths 3;ifoeti, wi%.13ut f att+ratIirrtrtr trauat- 

y c t ~ t a t i d l b  m3qUirhg adill ti ltud 8tp.~&rria~t, 0s I&bOrr 

Uymaubio r r i fu l rg  wf ll Ciihway~ be a Se~wr@ct mt;hod vhem am- 

tiitions ~ ~ e ~ f c % % ,  bati il. rust af the di Q L ~ J O ~ C  ?&@ 1 3 t r f r ~ ~ % i d 2 ~  ~ 1 1 1  09 

mut~is~sck t o  n o x  ::r;r;:t;bV9A;i arra3.1 waio i t e o t ~ w  05' ttm ~lsnerd ly %a? 

o b n , ~ ;  i ; m . i f L i ~ b t ,  kt3 e;~~f31'&1L&J auuerets wadi t,ious iwb. ol  taizillag. a b e ~  

c&'iyd.c W:ktOF ~ a k & l & ~ t i  Wk(i t k f ~  :f$' b e ;  ~ f ? % a l i  Vt3 B Q ~ U G ~ ~  G W B F  QOra- 

t f  JE& nowesnrj f o r  Lr&s sualu, 10% wst q.@ . ' ~ !A .oQ,~  ~'DB t@$d2v 

inui._ t;l;:l ve LY e : g ~ ' l ~ p ~  (L r, , z~n:~l f  rr  he ~ ~ , ; l u f  pi&;_: Jns; ti ~ c ~ a 2 . l  ore .: f r; 

~ L L  . I,~I;F~L-,,J GO: L i i e . t e ;  x'd1: ..itr:,!m. c;nx t i  ant, .dhi t112 f i e i d  PUP F;U& 



gperia c i e t r t ~  i t s  a ~ t t i l ~ d . \ l & i ~  

liY98 faoreadrg, ~ s d  far $redl;Fng ~;rumd a d  tihe ktlomaWi,g 

n w 5 r  aP Wrl%fo ~ p e r " a & P o ~ ~ ,  g u p s ~ i a l l y  Waae sf' zwwt Qavelopm~d~t an 

o u$ga saa.Lit, Lodiostlva of tae oon&itron of the aSaeW plwer 

m h i ~  laanretqr. ,fldlo umd&!ig u ~ r s  j~sodutlarie iwm Wan ball? of  W 

,4.la~~mri j Lacrep. r;alc% &~ui;ueLi oil, t l i S  f4  1 1 ~  t , ~ Z ' t i ~ : i  ;.[A 11 z*&qsidl~ LnC%X%ase 

QPLB PLSS fitim But at the sax~moo a f  ut;rior t i i tnous of  tdnlag a l l f a  

&&% r,k~lw Wrtg t o  itil Wdm ~ffli~ttWA% ZM& L ~ O Y  0i2t;tlg i rpB~atk0~lr  

J t; rmst ba & i t t ~ d  %ha% &a rL&c ~ T , Q  mm fnwrsblg 

looate4 glmercs h a v ~  baen Or are beb.n& mji:Ld,lg raap;br.lWcL 2- ~ l m # W  

:J$' U s  bonmsa ih30 i s  uver, the remiultng g r a v ~ l u  a r s  1 0 . ~ ~  in ternof 

;au k o  i a a x t m f ~  . .C%erd~ uuer ~ Y I B  ~ F I ~ B B T I P I  *,:j a ~ m l i t i a f t ~  &48 x i ~ t  

!,C)UU BE X'OXI%?lPkY WQ,P$c ~ L B F *  31~1'2%b&, 4t,3Z%l;i)Ilt;e 2m9;f32113,@'0ad 

ttoa&l ti ~n a, 4:snaridL:i a-w%rbrsa aozlcti t f  on& for ~bLaldng mi tabla r m h r  

raupplfac, i ;a& d,ea ixtoijrripldo p e i  ti un 111 dL.:'iloakrk ~a~meportatka 

tl.lr:ldI.tZi~nr? and bl& t'rell;ht rutebo ~ r i o e k  kubur, etcr*, d.1 

a ~P;~ILLuS~% 13:, T,G .t,le.-:,ti JL, D C ~  1; sc,P LN L;.! biei., ~ ; L Q : * F  j . ~ '  ~ t l l i  $'L v ~ t  



i'f e 1 o, or 03,~purdunl tgr f o r  h e  r~x~xwiauoed wd b k'f i u i a a t  Oi~151P~lttOP. 

/ 

low f;r& [$ravel mmi~s,  c;iugh ~f I t  wlll mver p e a $  y n i f  t d l a  &ah&, 

/ 
! 

IbSliihaqJ1 wwr oortdm f~vsmla aorsdtfiiune, klt&erl c;lnBng hats baan a . 4  

st i,dnrrla slaevdmra. 

3!m ncrarrraslty for y m y ~ r l y  prosperrtitr,;; the propsrty rrad 

b t ' a ~ t i ; ~ & k r * ~ ;  all o~adAtlafimr nf'Yeot;bb I t c  tr~a~lu:, c.2 that the right 

rset,hira 32 n;.iaiw a a  be mL*o%uh W a  ~,sq,erty oq'idpprf a pSfP1% 

urat:~ tjo:'it;f& wo ~i)~idL%tilklg,, a m ( 3 t  bc w-. bit~~wly re~nwieod,  Pox 

~r L L L C W , L ~ ~  dB' ~ I S Q S ~  f@rAtwo&  he^ 1*2au t .2 rmi;; I L ~ ~ U W W I  2 0% hag 

too kbu& uetsgl %dm far gzbatad I:& r,ainy izlsetA!aez cdtaam.ing atlie ~.Llaacar, 

but ,.ltrfrc eilsbnmis ;xlnuf pro t B ~ V O  beer), iii smrritrmd by hmdioapp¶.ng slsi 

9Lhrer.l.t~ mitaLle  &r;t;;~rtg d W  j;lln ubuiwil&q, =uuzrt; of ilve?%otfd 3r 

a:i2 i ~,.+i. i14Vt3 $%$$L Li,. ~>~*&~:.lari%i@ 

,':id OJlcCLL r s ~ ~  G Y.'O$)L~Q: LI.~.:LSE .' IZi.iQL + h x f i  :.djkl-Oli~::i 2:' LhAX3& 

-A. ,- 





k1miut3uls; C Q ~ C  ~ W P B ~ J ~  m~the-st p u h t ,  ;I& 19 &but the eamg 

Jtk&f;t%lld.@ &&S 1.,03~& t'm; J ~ L W  .&tK'@lWv &f& B-=& S ~ E  ~OtXmm 

dautzw-  I ~ l i 3 U t l b  $6 R ~ E L O G ' ~  L ~ r , t b O & l  %dl& fit& Of %I# i tBW ji~'bri&f~l 

L6lm.u~ r:k~b I .& gam a6 tdiizt; o l  be%/ h ~ i i i ~ i d ;  3 a ~ b  l-l'i~oe Of 

, d e b ,  txlu was% ~t;st;etrl> point or' tm k u h i m c ; ,  f a  nsu.3.y asia Par  ' ~ e r t  

.<n eile _ . L P . ~ ~ ~ , Y I  i ~ : i m a ~ ~  

xiam ~o?:lt;or:~7 n,,c gel LirUu S f '  32~*BE3j  ~t:- 1 ~ 5 , l p ~ ~ ~  i r J i l ~ & ;  ig 

-,,At-. 



I * . O ~ J  L u a  twabu~3 ~ L I ~ V S B  Bbzb 35 %lie r r t a t ~  eP Ben XQr& or praet i sd2y  

Ws-iiPkSi Of tkt3 G P Z @  GP t i b  thritata 3tatl~f.1 ;r5j80re db it13 €3~~t;h@l'%i 

yukat 9 t A s 5'00 rcrlteo t'ma tho n o r t b e l r t  point of as ahtie of ~ o - L l r f a ~ ~ t ~ l a  

by tm urruzdly t;rav@bscA rmxte* T h e m e ,  t a e ,  s~ntnarut;am iiia~tin ,55Wi- 

k~phai~4  an& ~ t r i y  of radi&ad Pyfzig *s t  JP drrxrasUs~r born- 

exmrnc: uorth\;oster2y It'or &out li2Q a l n u  t o  ti-*@ mJOc ~ ~ o r t i o n  of ma 

'r'c,rriMsyr whioh l f o o  w s t  o f  the one hrtgdm~rb and forty-first @&~Ldiaa, 

a14 ha6 a h n ~ ~ l ~ t l  ~ Q P O S ~ W ~ ~ I ~  900 ~ A L U D  P L O ~  B L ~ E ~ ,  B O U ~  ma 

7i)S lsr; eLiht solti ~ & t  th tihe dl- p&ac.~l& land i&te~tiSL f &ladB 

tut D u ~  fPJR 8 0 ~ # W ~ t @ a  g~l'ki&i ~LQM~.$  ~ d 1 8 ~  $OW& 

J k ~ ~ r & & e  



Die ~l;.rg,)sy al & l a w  i 6 vsslioa :ash a r ~ l e x  rrnd f t 2 & uo% 

easy ta yremnl; bziePly rrm &he o d i m C  I:ontm@. 1Linvfw m iapurtantb 

oewi%= a .lmarr tdain& the ED&P i n  m ~ ~ r r i o d  tu the Xlogui;~qiht.ce 

rlf&ie ytiblirhed b2 d;ho d c  ,r O5BTsi;f a d  ~ Z L U Y B ~ ~  







gravcol~; frora a few feet t s  hm fee$ or I ; ~ M  i t m k e  sorted. ~ ~ l o l e n b  

,#lru,rrtr~ m tmae i : ~  E$a hub@& or tsrr~toeta rinoq6; ~YYSEWZI~; 8t;r"ea~~t~ 

md, rtbava u%S the ahlwaufor;Leticm OP Cm ESO&eLQC: o.iwl)t: kla~orti  axmyb 

Irr~et k g y  have be= ai:;root;re& ;iuQPr ban&& k l i ~ ~ a o r ~  QU~%% Qoa~.afO 

many of tW afstrislta. +he dctupl:? twi~tP Q;tii~t;~ltoi(~ Or "&bp ~ f ? a v o f ~ i #  

rm tmycuoibs of ~plrriant wamr wurosee, which oaoupiod * b e  gmc;mt trdlsga 

out .SP~ 1 . m ~  bburleci anwr cr &el, saverfzig uf  &l.nvi?aIb '2hescs &a@.' 

cQ~mrol: u~lualiy have a t.;tther B~P&&$I$ B L ~ U ~ L ~  1v1V i  ml;b tl f o x  1-9 

LrOUrir, &ti$ lfla 31i a bbii~t~\~C3& ~ ~ E I u : P  tSPlOtW ~O~~Z:G$FC~P:: B&@ A8 & ' O B F I P ~ ~ ~  BL 

J.i t tl,n a$etrj2a~ tbm that ok' tfie praseat vrd19gt bot l ;uw*  a& in & w e t  

aeesz* aentsally Itm~ttt~d tdbk ~efemme, g~ &he kradrrluk ~ l o p e  of th+ 

~ ' , L , E F ~ .  dhi We ile,fiv;;tcp aw;:l\~r~a 2:: tr~e'amt?nr tx~es &BZ, ~ ~ ' f t @ l @  nay 

: -2 -.,: . . . , ~ t f i  . .' ' r , . A > : r i  2- t i i ~  r a l , ~ i . t  ~;ts.!:~'*, GE?L : %ha e:~'cfre naciian 



sag a;lzcz.f a t  sf: Lr;Avo AL TLLU  bob^ G X Z ~ L ~ ; , . ~ ~ U  f t ~ m  W ~ J Q E ~  %t are 

fcmd i~ ttre ~flCarlUr i)f ~ l ~ , r ~ , ~ ~ t ~ ~ ~ ~ i ~ ~ f y  nu %r~e ~fdz%euure, JJ0t 

uprl~;b, % ' ~ l o ~ w ~ ~ t l ,  wu dt4l0P CUB%& uts I n  We XU- 2 s . w ~  &wgii3~b* 

Pisru tYro C;FLLW~~PB wii.i& urdLmSilg a m  f~wu lii t o  &J fael #fuk m 

buried un.*er &a a u ~ u W a r t f  on 018 mmk ok blmk hmr; ,  fine &ray said, 

g i l t  gmdb EDLBJ?'~ 1U t o  4U3 rsat t a c k  e:um t h i u s  

~,LOU~SI'II 1~me all the W ; L P W % F ~ - F ~ S ~ ~ ( S I ~  02 g~6a)m iutreaia 

2lmors, t)u$ %hair bewui i .  f lwr i o ci&@r tcau et;rtY@a lueci, tiravel 

ttarrmtsa r u m  I~ C ~ B  f &bt g r m 2  &pflttiGs, the w r ~ m e ~  OT *il& BLW 9W- 

abwro;bk~ &ova the hi@ water Level oi % h ~  s$rsa~n and tb t r e ~ ~ ~ u k  fleorrr 

0 ~ 1 3  sli htu,, it' st a l l e  riidier &ax %hu atre& hu. f f f i r s  prelim% 

ral;mau i~,ivo aut i r r t u  taro J B D ~  mak BOP OX^^^: 2:' tic4 wap & E ~ ; u L L ~ ~ I  C L ~ S ~ Q I Z ~ ~ O ,  

;YdmdCt c F3;lrt'mtt tiBrri13Li~& rdaw&lZ& tiwiOn.iar ,21134 #@ befLrc~ej& 

f l o ~ s  Lo garresrnbniij W e  t.%z~~m elclv&iclz? &s .t;r~er% Pu tho pmo9nt 6trwmi babe 

auoh ire:,osi t r ;  mu aftem wxrtngQ of ggma bp z:mbt OC' We c\%Y~@PG) PEP btmuh 

a; B s i f ~ ~  tn?@k ct&ri&i aFPr U L ? . ~ G  l inw P ~ J E ~ L A ~ C ~ L  : 'FJ; '  S ~ ~ X % > J . Z ~ S I  W ~ ~ O Y :  31 6 

i'd.PtURfr ct!'2-.&<1 ~ , j 5 $ q i 1 * ~  2!fii j.PBD.7SWCL JZ~.;,  i:- ~ ' t ' ? . b . t ? f i ~ ~ ~ & ~  fame is~13&3 

tnc ueu,& b l ~ ,  u b i  L.* ii;: i;rrlt3 ~ F ~ G C U L ~  v t i l d y h s  't11ey : . ! + ~ c '  .. , ui r2&': 2 urr t ; l~& 

- a+- 



E3t d $ h g i d ,  a d  .iu$g U;1~Crlubfr, &orm Wtg am low arsidu fitr'fse not 



mrsPr rmb wwlrburda~~, ad,, ~ r t  tceuo .ELL, tlse 2 0 t d  crept& of  $ham aeponf t u  

r~w-cse rs~n 32 t o  leu rt!ttt;. 

~dwar b w  c,isbwrn i%~trtuin udolstly fine @ l ; l o  wt,ir~2%43& at 

osrtdn~.A#@leS of ~ d n i ~ a ~  water~:~~ts i&@~Q. swae of etjrraI~&w b W  

krufi~daag aim4 by baud I & o r r  bai t  rt WLP) w e  uat mrt;i4~sSva am- 

t o  sukL,ortl aa.lal&er .~pui~aeP.as  ;6~Qtl BG W B ~ ~ +  Ef 11sl.UtQ ~ L ~ @ F B  dit) 

n3t ~r;o?&y -1.3. rinriuea a t a m i t  but ru'o ;6 t:rausittwd t y ~ a  mtwm 

msi &aY an$ b ~ l c 3 t  i . h o ~ r o ~  ~rivsr b a r  a d  I i L l P d  & liinaesn w not 

0% era id ly  i~npjoz~gmk. 

i;rcltlai tJltafu p fmer~  ELPB i~ par% lil~a~~m+ bll-t ~kdef ' ly  ~ z ~ i m t  

phcterbe wid axLe a~iXaftt&at iYitt!B%.adist63 PU type k3tmeut Eke ~ s k  

2 i ~ e r  ?.A,iJc32be XJit3 ~ 8 ~ i d i i g d  " t ~ ~ & h $ '  ~ , & ~ Y ~ B T D  O f  W B  3f 

typec '&i&r ~-m~rnt  irnpvrf;wm Lag balcrm &rbbwrd ahiaffy Pron the Smt 

t u e  Uteg ai*ursik-d, ~ ( 3 x 4  t c t  %ma cif tlss rererorbod bwb & latrees 

12Tasasa,. ~ d a t s i a l  d%ydci t 8  nE;lg ozatdu ~ r l l i s ,  but iswe, SPttle sbtsmnf0 

vslits &.&ax::, &i;llaljr ba'ig~ U&W ~ - E O F ~ U L ~  by ~,~~b-i;~wihifl B ~ P Q ~ U B  i3x have 

acjlrivu... t ~ c i i s  ,,GAL t'pati w mtwUfi3.1:; ~*i& hri'i~tmr:: ~ca~mgs. 

i:~ iWI&'t; di' %iB r E i t i l l ~ ~ .  ~ ~ I ' L G B I ' c  tkrfg fzl?O;ibBF I ~ \ 3 f l i c 3 1 r  ~f 'bb :$old 

- 



qwrrz$i&ftaa iraltd PO go ZU twlr aud e m  w m  &oval h c c ~ o a k ,  rsltaatgki ft 

f a  m1tilC)~ %hat the U f ~ g Q r  portborb of tho grumls oontdro affiaigtlt &of& 

t o  be i,rofit&2;tt a n a d  by ttisr;bsebmsl Lt Is, !.owver,  tot uaootxarr 

fur $am 4:6' a8 y h e ~ e r n  t o  writ-1 taBB .or m 8 ~ e  &%%frat 40trata of' yBg 

g~a9ttpl ~4tp~riZI~d b3 be88 48 stad* 9 b y  'JF LOG or barma 

& ~ ~ Y o L +  ~ r 3 1 ~ i  W5rKti f t ~  m y  infa th$ 'oetdryaiag plates omviast; 

lu s e a W k , ,  AS m i , ~ e r ~ l  rdft 1,f; &mad& out o fiat or eZPO b e b w  

tho boil c~f 'uaP~?oui:, r r l t i r ~ &  i r r  bToaQp elahby OF os~PPaach fct~imftm, 

p w t i ~ ~ ~ ~ t r f . j . $  1S. OL~~CI;MUB aurP stma mhiett,, i t  tmy adn.lihaa UI feet er 

mors in UO U@cLr001k Ini mmg rilumrfi, We b ~ a g  of tihe hk&Ba& h 

ruri:ac?, L 5:icZEj' c L ~  o r  ''t7~ubb"~ Uflmr IB& a 3 ~ 1  ~ ~ O D U ,  th8 &o'U w f l k  

lie tfii a a l t v  ur be rsm or ler;s & tstributc?:?. t~lr-csugh Pt, The 

0(5areba& gal4 i ~ ;  ~ . ~ w ~ l i i l z  ffi~md In  the lowr :,artion 031 the gravelo 

beearsiz-i finter tomtrd. The fxcafirfrsr [;DIG ILL ths orecuk mtlsd 



b n a : ~ m s f i ~ a z ~  t & f e W ~ ; a 1 6 P r l W e m g k n d g r a m T c i s m ~ ~  

"Pg ~.ay"* *h4m at=@, r:owver, r ~ w r o t r t a  p,~rsrmra j ,& iu~ i i i~~Xg ia W 

iraiirarior, wberler uu aP;lueci liw o2;mas or ehsuuals tihe gamrdPp 

auztsno ,qwld ~nm&.ng' ta LrmyulerTy &@)ad iiimummbWdl amlie or spUOo, 

Aoulalkg pe- wrlied fmrn olcYs~ 1iSrrrarr~ or $'~Wtr: ;Lca~rl h d  Hlak MUX'Babr 

2he J . ~ O ~ H * B  riagita from about W t e  4500 feat; i n  wiBth 9u %hrH 

a d t e t  ~tiklttyli~ turd bu We rrwzuvms f'u~liaaoari taew vmi ieys are u d l g t  

'u' tailOpeBo braa&r or vdar vLdPftyay %ha guf ii iwy ue d f o ~ i  buted 

iu  gutlsltitheo u-&f%oiwt fur pnrfitiisble cazwiginfl; over ms.ifmm ~xid&s ry, 

t o  U W  f e a t  or name 'h@m am mve9.d inet~ams wimp@ U s  GO&% 

di ~ f t r L b u b i u ~  ~ O ~ P B  over a riu&;nrmtt d dl& Of ZiHXl f~lsert* Zhs mmrbal 

CLI:A?W,%~~.'' adid ue, t izn 3.f' I r a  ~:i%ears uolw ae~id aro ar*htod if. ma- 

@-,,yiL ia, ehe c ~ a ~ r i p t l o r :  d f  rahiiig m g l t h ~ ~ ~ s *  

~, ,BuJc~~&%Qu ~ & t h  y l ; * ~ ~  t:ill~ M U  fQ,&d t l r D  I@ BOOBPELary x'@& 

e'on:+hg itdnursle a 4 t  r~rnetl h, g: f~ i t@,  gam#%, ilmmLW, t @ u ~ n @ ,  

& ~ b $ ,  utili@rtj d i  p ( ~ p t 3 f  $~3iLOlr(g?rU&~ Li.. kl8 l . i~$Zl ta .  cu c t ~  

L.LL.~?Y,, adt. BY, ZGL;LLLI di~ii .9 SP L W L  I i l ? ~ ~ 3 ~ 8 1 % i i  .t i& tittp siL; iaa~, 6 ,  ,ti VE? 

r,:lvor ziue uertrk P~racb Lr+ a umao:. " f  Qtirk!* c r L b ~ x p i . ~ t & ~  ,,.L.LDv~~. 

..&- 



or optrsdcarito, i o  Sai-~rrd wltn tne r:$old In tkia duby. ;ILroTs w b  other 

liirat;riots, sn~B ins vuuablo bppmdmt i n  tibe1 hot I ; ) ~ . K ~ ~ ~ ~ E I  di~txLt.i~%. 

a ~ ~ u v i ; ; i  t31,i was at JU&~ t ia i l s  st Sty*$ raduat of q:sld k2awf Fai.zrtw in 

Yurk JG J ~ L  the awwd t'r~nbucauic~ s?taxe & t oaeruxver% an mcrb gwtQ%itis& 

tihat 6t;orss f u o s s  tnrcm lator rAmd Por %he tin acmt;glr%. GirmabBT, 



/ 

tri~tr; betw%&x& kh6 rllftep98ftt Ulbr~trtato~ boot paople, WWdTisk W i t h  
,! 
// 

b l b ; ; . ~ i ~  O ~ J Q ~ L ~  ti ~ P S I D  have tihe taititiwm 1 ? : p ~ ~ 5 ~ d  un 'bat  b t  i a  a LsnB 31 &a@ 



42 b e  t;mmd Wl0h ymvaL16 iu r a s t  ud! the dirntflorks. 2brp € S G e t i t  $0 

:it@ F i r s t  ts the n w i t i ~ ~  i,?ovinor.t 1;,.3~g rh4.J-% $0 %FP 





wm oq:u~*ienmti imr l;fkL a d  13f i .  ,ehe aod~iar. of IJL-, J.n rnobt of the 

c;*ueruld cs~mdaeratfaa be takm an maaomrs of: wium turd B- 



'L'rampuz%atbsu ad ~'ml@it :&tar 

doeat% traz~agortatiuu 'oatwm p a r l ; ~  in the Ilaitcstl Ltstsa a d  

tire r:wifio a s s  ports i t .  ,r;Xrrralcu i a  mintaii~ed tnrcd@hozl% the s n t j i ~ v a  

]roaro a~aeptkng t O  tho819 j,Ortg oil r3ao.k fulsk &slit& w@ olsmd dmlag 

:A few sf We taxitar am'4h~r O w s i  gex"rloe ti0 Ba&W &rr ports ia ,  

nowmr, liwitefil t s  thr, opesz rsoaeruu, wUBh ka k'wm &oat the saslj 

pa;% o f  ,Sws t~pt ; id .  &out tlw h t t e ~  pw9; af t)ctoblPrr 

mPom eht, ctoi9;,letion o f  me, ttotvermmt sd 1~0914 betplbsmr 

r&wwrd mtf ~ - ' & s b U ,  trmrportsrtion tr, t h e !  laY;etrlor d i a t r i o t a  m; via 

tihe 1St-D aver, ui. frdir, Str ~Jlagml, OT &a P P D ~  iawsoaip via,  dmgwitg. 

2 f ~ a  ~akpa~  Yuiuzr, SWer wi tm &dim rsc L & - ! J ~ %  I l a  n m  beet $%m& 'BLa 

hw&t-3i)i#&'s 3Wk Ute d:? %9 W X W C  &d % s ~ ~ ; d  +$lbW EOPMJ;P(  %b~mc)et 

~rlrs. k e  ioufipmy8o dvar  'ooatu t o  m s o n  mL yoiata ti&@ dmP,Wieee 

O Q b t i s  f4'4Lri9 ere far krpj I ~ u U S I ~ I ~ .  ILiu rivnrts M 9  $0 U W V P ~ & % ~ O I ~  $POI& 

~iuout tile luf t e r  of &ag t o  a;30& the e~tlz.l:, piart o f  Urttober* ?he 

l'rova~ruiuaat rdkroaii mu~r t h ~  &jmatiuu uDP tLbt3 &&z~ft~.rillj: QO&& 

G :  &nt.Ans rnmkar m w o a  tnrcrax,;hout $ha go* bskweu ma& 

i & L h  . . & F D S L X ~  i3WF d: &LEUL&W?U @ l , p  t r m e  b. g6Gat198 3% &?u riPC9&i9 

m a *  



vdm tt laarrow braxiah i ina sel;aseeos Llapyy ;dtatiuril map Y'drbarr l~ f~  

a d  it14tm5&~~ i, &t~t@me of 3k a l e e ;  rad u er;tsu&sls & a g e  brePtOb Of: 

4d n d l l e r j  ocmmetizig &'mu iknt8nusb vi$%I~ l i e  ngf@bu;Fify; a o d  fi&l&. 

2!ho g l r r w  mginatbrLng 00mil~1iLm1 in 13%5 pt.atsed la ~lePr.iotb .6wo rivrbr 

bawtsl d o l a  u , ~ P u ! ~  on mekly wmL~19 date& the dplP IIQ.BSW MImak 

Elanaua ol i  Wno Twitmu ,,tiver a h  I'ioPy Cwsrg or: Iias Y W  aver. ilkir&$elg 

G M Z ~ G  laamhe& ogxraSnm ca@ tna l a u e ~  Ta lmi  a-t beXow E!,oLy c:roee, &I 

t o  paint& on the v w l a u ~  ncivi&&ls tr ibutarha  OP the X a k u a  atv~r .  

! i 2 3 ~ 1  80&wP :&mr P D ~ ~ ~ ~ B ~ P I z z I  i ? & h o i &  operaterrs batman LlurtLerr 

u d  GOWW . i i V B r  points t d  ksssrrf~ctkt~ et cU~%gnse o f  102 dlarrr 

~oam Pt%i@t  rates BPril t a r o e r  raxier; %o ~ 8 s t  pofarti~ m tho  

Y W P Z  ,ti w e  now rra;~;troeir~bl.y bki;&e_r %img tna beon dwar 

awmanbabls by malaoii of tihe &rant Lsrecrmstw i n  Cha v o l w  of ttm 

rr&@t ar3w h~1~dlaa~ p ~ a d t l a d l ; l  na uoupa#tj. oh tad tihe ham-d 48P)t: 

3;' up@sr,ti*& the bu atso Sime mu~~lat1.w of the fi0rn-t 

A i ~ o b j f h ~  & r~clwti~aa f ~1 freight m ~ b s  ha6 lam $0 paintls 

;Jorq, i t& liukl t o  $ 0 ~  d 3  fhs  k t e , r i c ~  p o h t b o  2ne &?&at; t B  

r~aintc on %lie kukol; ,ii. vsr rovmeut bgr the U O V I B ~ ~ , ~ ~  ~eaam3rs rmntiamd, 

-35- 





fwl )  . o f  tihe krgem* &tea& noraper8 le;k& f i y w U c r  omratlorue 

mp raquizlier rzt~ou?i h %as; aid t;he dra&:fn~ cbwpariies fma 53 f o W 

l;;uraj per e;omtw, zsr;igPI w,tl l l ,  i.nolu& Ws f w . L  enpylz* $44 Ba g1pese 

rs&trB th$ ad&&i'3ud writ U P  o.olerlmr3. truaft,~ortreticu;, &.leh i n  r ~ w y  

uslmccsr; @abbe ruld ottsa. &om &irtutt qu&%+lefi t h e ~ e  freight zldlrt;a1:+ $9  

sol# ma& ;by ba ~ a a a  'bey thm buwm ;-mhibi t i  v%, IdWm a ),r.~]mrty 

i a  i y i t h i l ~  o~ar;s dl;r;t;uiae t.i &fm U&Z& B U ~ . ~  i y  p~iati OX SrLbutwqt %O 9 9096 

roa9 rryst~dl~, &ha efgeerk, ~ I B  not t;;l ~rolsrl; Fs1P; bulc i n  tlio wm f.wl,~~t.~tgd 

ad &wrli)pwat* She urge& ~ s & e o d f x  0% inrgtmving fk?mm cranditl enr 

i s  di le  of '&ha barat ;zrgwxmta It0 kw wlvmaeb ire e!om msad bnllcU~@, up 

&t ~ & ; c 1 3 %  t h e  wmIGmetf DL 02 IKLltleS3&0 frdLhrz AX. cmt OP kbo diotri~~tfi~ 

1 t i s  r;ijaersem$ %o cia t l s  t r t z l a i  of fhs u v s r h ~ i  2 ~ % ~ & 5 l 4 g  i~ the rvbWr, 

a o f a  i a 3ftwn 111318% uza~a&'f$ieb.;6~ry, b ~ t  i. & clau Wim h &we Wm ~heapL$~  

I & Q ~ U I L ~ @  18 t r a m  by w t w  in tzJw %ha y m e l  gio$&e hihi& && 69n89 

i O U U d  if3 x2iZCd.l L"XLFU FUiA~311i lLlo  i ~ i  ZPYZ; A(; wiot5 0htm tbdt k%& 

fmi.&;iz; r.vif&o, 'i'nts Jkosba;: rwr&iiaA u;: like woaw~cr i  d o p  ur&at;s~ ?am 

&..k&e;~ ur;i~=&&%~%~ f i I ~ t j . 3 1 ; '  DTeZn kb.~ BUtC;: &I& IZ32d< ;' 8 ~ r ~ t i f . 2 0 1 ~  md in  

-4%)- 



,maria a d  tadis have breou too  izradrsgurr~w t;cp =?and #1j~9t#m and, U w  



a ciictarim 03' about 30 r i a h b ,  d t a r  h i w  PUa tor pare,  has 

maeut;Lj acr(;aIriredl a d  mp&m8 by WPa 'i)~lr~ltarli.Oj. ~ O V Q - ~  

d m e d  owur t o  ;l~ ~ubLis9s urn in  t!wmsparb&ng p m ~ a & ~ x t f  Ugh* 

Yrleight. b i W  gerroZ11m Wvexi oms ~ 1 ~ 4  Light ti- puRhd by  &gr 

ma prYvsl;clS;r am4 SOP OM,, Mid w n u r & ~ t i ~ a  in  U s  funsf ,  mprdmrr 

i er nmr bet brre b,: the hweatl of t , t&  li c Liotdc, m e  0%' whit& Mil be 

o$ t3Llnesct h a f i t  Bo ~.Psaer L~LW.XI&, BIU li;mV?L~Iag~ 02 the Yeo.erIY3 rLid 

AWO~?.  d,ot mat wplf sabb te ilalasrk;rr. btzt ahrsuld bes If tbi crr.dQ 

be urn@% duut,  A ~ B U ~ B  agpr~prL~&I~a w-u:ld ble, Laxgo a t p r g k i  OIB 

~ ~ 4 ~ 6  wiWL~k a FG&W ubl $0 rd her; bava bsm nab CkUPiw 18% bg 

ara p h ~  0% & r, drake a o ~ ~ ,  Eli @ t n  w e m  iaaPB88 in tW %Q GbrQHP 





i f o~ l -  naamewr LJOJ los. (a) 4.80 h00 ae60 60 99 (b) l;;eCfj 

L O )  15.65 
# X % i & l t  &-do d e 0 r a ~ 2 d  , \a) 7.m G a s  X J . ~  16.90 (b116.00 
W e r J  kercjlwdiao ) f ~ a ) l o & I  

" 3moertas 
t4 
0 

c;rab,feecr,-yr 2#)i) 1ba (&) 7& U.60 12.00 14.m (b)h.&o s i  ~o,!Seoo 
)lag-in b a b e  ZE 10s o r  J L J ~  $ 8  A * * e  \ u j U a 3 b  - 4  It*& L.50 , .r: jbI;t.w 

ro 1 ma. f t .  !!9 9 c d ~ . u o  

Carriarm-eszpty drrPP { a  3 a  3.60 4.a 4.75 
U O  I ; T ~ J . Q R L I I P  st i;; au.ftr 

ure + wncsentrstaa.r.lue not 
\a) -000 L U O  6-59 5.76 

e x ~ e u i a -  ,kO.I,sr L d 3  l b ~ .  

(b) 3bW 
( o f  sew 

d l  r;rtea ia QOii9rs Pi.le8fi o u r w i e e  s-ue;itie& are sn b4sie of d p 8  
o p t f a -  ye? Sol, ~f a d o  l b s  by wight dr &J atbf%. per tau rpsmsrar?ntr 

,a; Y U A U ~ C Y  ram t .  siresified. 
(b; l 2 i  SY.IC)~.Y 1Jt6. 
( 0 1  A'. Aesl  tha. -lout; l P f k  

(a, ALA LA .kr.xr UAarg f3r ~ A W B .  ~vo:*  106. 
6, r fm iu~l.:. GX(L.' L.r L: ~r.. =;L. r*e t 1 e :a. d i f ~ d  

, -;hte f J? v d ~ t l  L nil: exaoecll,, 4vd ! - r ~  106. 



- _ . - .-.. .... - " '--.-' 
BeLi1?1 t d  biaUrrrth ,EX& i: t , ~  i5 L w e  

itate8 ker ton rrt a i y r  o g t i o s r t .  or mar. 



~ i S b *  ~ l ~ b ; i t o , f o l r l ,  I n  cuu~s beor 
b e u c  r = i ~ e ~ t r  13 toke ;Ada8 b a.80 LL .<A ;i.W 47 .W &Q& US.. 
L . Y e ~ ~  ;lam 3 34.69 t - o b u  t ir .rC) b9.a 57.89 upre. 

e 72.0 

- 
ie,eC111.U%. C98.0 1 9.w &&?b 1bafm l&e%# --- 3 Y . a  

um.er 1" b a u s  1d0 83 Abe& 18 .1)0 22.09 ------ Pi'. 
60.. 

,,.I1 rate; L . J  u J r r & l c  6 . t  c~'J-% t pn r to.. :JP h . . 3  S i t b e  :k-Gn- ria ~iz~rcl, higher ;tf3 

u A r Z 8 8 1 t  r. LJ C. , r r tda &- i-, X U U S . .  iuu.+Ya 4 E I  A ~ ~ ~ L C ~ J I  I ? V O f B  

2 Z - J ; t L V  ; . . t :y 1L;c"l~, =a&~.- Ji j . - S i u . .  ;;..Xi ..-lj. ; C I -  e d d  J S U * .  

.-. 'kd~;-Ciiu ~ C U I & ~  &ur,;tJ: ,; .. ?C,.+L. u," , ..:ulu , .~.&Q~LL,'.  . kn1.lU.u 3hU 

- i - .  L w -  6 .  . . IV * .  









p ;i&w r, turrlucis i i & C 0 ~ 0  -52 ships aim. 



CIvPa& 080 0 
&a@taoarr4ga 6 
awml Or. 1 a 
ugaarnaBr.11, 
m 9. 19 
'imm Oh 10 
OpMr (tr.2orrr 4 
*r Cr. r5r.ue9e.w 



j j g r r k r r r w t o V o ~ r b k ~ 8 . k  m # # & i & ~ ~ i a a k o r ~ l o ~ ~ 4 o r r o % r  
k m  tbe Put aTah am.. ) 





cln W 8..llud P a r i a m L , m ?  t w l b g  b# t a r  orrr sr& re- 
i 

I a n o m a l l y ~ L d 9 ~  ~ ~ ~ U ~ Z B - & - I # ~ Y , Q P  



U r b a  We w & l u  trrLgbu- -8% u a  04 mom per $elk 



mu14 ba 0- B-r rr, i t  aet f ' ~ r  $ha fat tbd II #kPtiiP], h 

#ow cltrWAotr w b  in mrr erwr  eudw y r w  ir  0. Zn r taw 

h a - @ w t  $&a m B o d  Wmam%va&Psdrr -(lr arr- .r(SH 

wv pruportimally iwrrr#l, Zha old d a r  rrtrt 01 r o b e d  rrCsO8 $8 



oflJb p a d  tb u -ftJ A m .  Y 0 l n t . o  lad 

ramir, iror 6@ omatr W 8 QIfU mn pml~ Mft ULll mlnl labor* 
i 

m a  tor rL1Uma hbor +uiaa ee U ro wab om k atlrSa& /' 



DlstrlpS 
- . .erne wr 5+ ! f t  (b) Coat of =mrbin# 

2~2umL Z!LUAS! a n  mr X ~ I L  

b!&z maz  

$ 6 -  l O r n . ( O )  

-9 - 10 hrm. ( 0 )  

$6 - 6 hra. ( 0 )  

$6 - 8 hrr. ( 0 )  

$8 - 10 hrr. (0) ZIoore Cr. 

r a n O X 0  

:tarpart (g5 - 13 hn. ( 0 )  
($8 - n o  b a r d  

(:5 - 8 hrr. (Dl 
($6 - 13 htmm(0) 



Zlatrm " m s  uer S h i f t  (b)  
Aama aaU!L 
Am tnbOI 

Coat Of !kmrda 
#.n m z  D6g 

!;em alao h d g e  rpgaa 
Wnum 02 4.80 pu &ift g i r a  t o  8l1 amployeat ro?kiw 

entire B Y I O . .  

p board irrrnirhd In rdditiorr bo nrmr paid, rxoept rbun 
erpwirlly m t l o - .  

( 0 )  em*. 
( d )  >rift mias. 



J U F , ~ # U ~ I I ~ U W ~ ~ W ~ ~ W , - $ ~ ( L P , ~ ~  

owru t o  lPIp 8O.  #Ut 01 tb. op+rmQO QOL.g kt- ut8& By &ll(t 

m "nbrga a m ,  ma OyrrrLIar ma be wb maahPDY, am* tb 

nmearity of 0rrrtl.k 

I ~ 8 e f  thagLwrdalngl48~Aa U Illlrllue~rr~m-k 

drlrrrlotr 8 8  u t n i -  b# g r o m W m  r b  otaurr  W Ur, la thar 

d i ~ ~ l a l 8 .  $&m & @  ~ c ~ c ) m l l y  ram ithaam8 l.borr. *a mom 

upeclmnrr4 oQ off idaB arm m u r rak not In rotLdng iot 

rrUurr rb .4 br, W r  ol op;r.Mroak I t  I8 r ooamm prostiem W 

pmimks that wrumal inkmat ia0~1aaa8 mf QI 

tbourr wrad )it tLY e f i i o i ~ .  %?ha m e m e  fttammt hbw a@* 

.qrerlame4 p w  laww, Ihi* ma- ia  &-,a* t O P  - b.ffi--p 
o i  rrpJI of  ill. A  haw alau bPPLQkd u& in tb hrrw mW'&w e3@* 



Ln me lug-.? mL4 ILO1, .001)11ibl. ellpa $WW 18 ~ : a # d l y  

miZ:i6&rn$ arberior&al'-rmAl* f l ~ u l a  t u U s a ~ 8  &-I8 

v r p f f y  ditrflevlt W obk ia  &tar @n .emma b.s rt8rkC ma88 

ba amat in mA k mtd- if poraiblia* for )ha .nure 8oUOII. VlPBII 

m& o m ~ U U o u ,  poor w r m  ammf k aodu n p l w  or kmuo  M 

@ ~ o u i u n J  d$a~tl.iaatSm or m r t h @ ~ u u *  t Y i  tbr orrP iry qtdt, 

U a r i q  $A@ u+r rU~r r  u i u ~ h u u l a d  f o r  tLU WICMH 0% tb. 8Oa.Q. 

oparalrorrr 4 4  muo a burro i f  W y  maab fer th. rtrtln, mUQID0 



wraltr, Ula rlrtpuar m r r b  ow4 b tb 8 p d - e  m ma- 

~ % h @ ~ @ 0 9 m O f r P r b U # p ~ i O r 4 r + ~ *  lmsppbiaart 

i 
.qat@ ~ l l r r  k O)*Jn& 1-r thfw rp+dd 

ordm ulth t& i m m U a B k  s~pylier ea k p- An -8% o f  





fath t W  -tian o f  mall mprtlc~ timber out o f  t& Qaund1 





+foot rip- -4 birsh .ood a l ~ a i &  o? tb railroad krmk tor w?*#, pw 

rvmreso Wg ~ l t l v o  habwr rrighm about 8OW lbr. por tho- 

board faat. L u k r  planed an OU db 0 6  tm e w r  IrOaSO frOI rP8 - 

pra&mad in tha e w e r  alU Z@I *81) y e  L. and 5 i r w  ymwa 

d t & &  -8 atfieult 80 0)- near by, tho 001% e? 8E# 

-8 4 

ln a m  Wrb- d l  ttd ot, the ft?llw.lt~~ a m  avow gri888 

for agrpae t i d o r  chliwtred to  proportia~ wlthtn a mile o f  $bo -1- 



p ; r k s  for drift U r r g  Urakr, 4 t o  6 h d ~  dLmeWr, r l l  pU (#- 

%foot tlmbarr, bi .~ l er  U L e a ,  w1 eadbt 0-toet #&a pol88, 

* .aJ. 
gttu i o U d a g  t&&r -a  boa^ -ikd W aha tb wrt of 

-4-4 b .#. 0f 65&?i6$k U $?A@ -4, hdw 
i 

rrtmr m d  arwrwu o w  aolattlopr aftaot Wars eorlm, tbom am b o d  

t o  k .rPYt -t&03~k eru -&a am orr w w w  u m q  urm 

Uta graval rPa rinin  80r)r. ttu eort 0 1  1-r t r  fop 

-tin ma# r-mt lrrn oQhonbrcr a0I.e 







-6 a6 blffamat y.rio& d l  (CISIpmmts kern boa u $0 Polle, but 

&la@ o u  rbi&~wt, o f  ooal hrrrr barn Gvdr te soar, tbl 

mQ nor prmUoally aZ3 orrvr trar mtfrb Oolru8ic JBrlr mal i a  

shipped i r r  rrolu urb m u 8  for ,s6 go? 808 wrly th. 8nmw --'a -4 

tau La orcio&6i lot6 rt #a UDI) md ~4.80  par uaort k. b U e  oar8 

at i ? ~ r b ~ . D b ~ . a o  . t & d l o ~ ~ .  ?Pb U t ~ ~  mth8 

n.ab r l a a  t o w  9io r *T.W pot wm at 9r m i n  d 

ol(i.00 orr the o u r  at Worrytea 3p, 8m of Z l d t e  oorl i e  mqdrJ8at &n 

tiamline, distiliate, a n w  o i l  usd d e w 1  a l l  new m ~ p l f  

-bf+ 







Tbr, aoardt#  for groopoating o a w t  bo $eo mtmmglp 

o a r o m  ~ m a f l o t w  w l d  th.L k $0 Qmmloy u m e  of prodit* 

l ; m a ~ ~ x : f & i e r t t o  j a c t i ~ ~ 9 i g r p i r y t b h @ y r o i * ~ .  fatbdwda#8 

of ni& g m &  vi- oeyoaltr Jbo %a Of rma9 U 

&..ge, prooyeotirr9t $0 &tab r Ugh of m a  i n  argy p a  

not 00nrlbn8 r o  a J a r t t m h  p n m t  r#aolrriry 1-r gr* 

ubkuOit6 i n  w s t  iaswsa@ h n  bma mlaatlr+4 ~tpe&&aving m& 

i s o l s r e u  m a s  af aarmrPub g r o w  W& p m e t  r cu3m dlf t iaul8 

. r ~ b l s ~ ; .  tam aolotlan o f  w&i& P l i L U B  aar~iu.2 i -r~wootl* mn 



necoaruy. There are many daporltm wi.18h a n  be quite o8liljr and 

cheaap prorpeatea bg the at em^ minor, but w f t h  coat  o f  t h e  rrmuia- 

eontent mid volume of lerm a r u m  of lor made material m a t  be nudo* 

t 3  obtain the proper r8tmlt~. 61th ?roper prompeotinq and the cwroot  

Interpol&tlon o f  the r e m l t r ,  lt 1 r  porslblo t o  amcertain within a 

L 
aon ix i r a t i ro l~  -1 mitgla of ~n&rtaintg the m o u n t  o f  gdld in tho 

wound t o  be exploitmi and i n  t h l r  mrpeot  makes plaoer mining lemr 

mpeaulatiro than mort lodo mini-. The aeauraoy of the p r o r p e e t l q  

rosaltm, however, ate @+ernrd plne lp . l ly  by the ahareoter of t h e  

C i e p ~ ~ i t ,  the d i r t r ibu t ion  o f  tho gold, t h e  mount of p r o r p e t l a g  done, 

and tho axperieaor and $uigmmt o f  tho nun i n  charm. 

Proop.atln& intalvar  the detl?rmlnation of f a e t o n ,  tha 

more lmportaat onar baing: the  e a e n t ,  depth, volume and value of the 

deposit: Owth and aha rao te r  of th. averbutden a112 the F!X'8~el: dlmtrlbu- 

t l o a  und ohnrircter of  the boulders, the olay,  t h e  mld, and the 

froet; and t h e  character and contour o f  bedrock. ?'o 3btain 
auct i? l farmtion,  I t  IE necommary t o  psnetratd the  ..lriaer 
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m ~ 0 d f  dth h*@* .dL%8, -8, Q? -11 h o k k  

~roapeoUng prcroaoe I r  gerrrssd by th. naorao+o of the 

r l ~ ~ ,  WpYBt ~J10&, rY)m O f  pr~lp.~w W b. dore  

rrrd the &pa rsd ahumtrr oj lb g m  8hJtr or opra otltr am 

mnlly t h r o r t p 8 m t i e a Z f u U I ,  m W r r l u r r t O I I  

oonbltioo of thr, #rota& mk. nri l lhg  A D  very rrtidrotory for mom$ 

rhoioe of a mlzrod for yrorgpsoting lpPaaQ A8 dim- 

"'Athoqt reb.ard to the g.oAogy, 411 a a o w  kloooro may ba 
olao J f i e d  rre eha&ow or dew. mr em\ ouiawe Of a o d Q . r a t i a &  in 
Uzir ; ,~-r,  all i.&unrti 1.8. Uim i;i, teat deep h ~ )  arbitrarily eelled 
-low. ;cu;rh &&oars, at or near sea l eve l ,  if so w a t  as t o  require 



8-w. oau k iavwrUgaLea dth -la W 11 mt QO 

aurt8m 01  ma Qr+lC pmII88 l  wt 8t m+UaR rB - lava 
8 o t Yhoorrr tbopor thO ts toat or o f  kn wth d 
rt h1eL.r alU8mAe. i f  mt, k h & m d  by rtpLd.l pwlr  W tb 
~ o m r r w y  Phi8 JuH8dtatea a 1up.r $0 awmdnta t& 
p q ,  pipar, O w e ,  a d  ebV&o.IJ~r dU iacrrrua tho art  par toot. 

7ha aha- a t  preq.eUr(l: prtltod i s  ~cmmeA by a n*? od 
oclcrridamUau, rolr of rfi9el .r, ion- by oooaiWm8 tom& )e j 

tlu m t d  pr@mUm. Po? inrtaoo, r 6,prrlt rrU -Wd 98 
innr%lyrtioa bg #a rt.upr WlU rry k ro i j w ~ a ~ r r l b b  m So it 
8-4 p n a t l c n  $0 8- haa6 Wllr or a b f 8 1  tnrta.6 hb ~ i d i t t ,  
oorl, aa.4 am &b g-.fw$8rr trr w U 4  a ObPin U / 

sthod. Ylf dqmltr br, ia . twar  UUt aJo) oa) wlhd pertioulW&# 
a &  Zrr m m ~  ~lrrwr 8ondlB i~ar  am rpab W aithrr Uw &W8 
or #a mll nth@& k ay&m rb8h a ~ P J l y  nrol-c WtL 
rry k uaa& dvmuta(C.ouJII Wa fmua eoBdLUar of muy of 8B, 
~ W r r  uuuer I t  pc~afblo  91, w t&a &aft mt&d h J I ~ P I I  uhiab, At 
rtlZhCO- ~ ~ 1 1  ). k8t@b )I abaft8 @n&y 8 1- 808% far p a  rd 

9- b o b  - t~ k Q X W W O ~ ~ ,  i t  18 
oftma J ~ O O ~  prwtloa ti9 w o m  a061 Uoar -18 tbl) kb er fu 
enough # &Udt p q  8-ak. unem prounJty ham ut-4 
imwr p y  r$n&m, -4 oatr o f  tUa durraw roatb 4aMraina W 
d i m  Plbo$ian ei geld manteat dta t h o c o ~ ~ s ~  U U  t b t ~  l l d ~  k 
oorb4,  brPt tho - 1 ~ 8 4  m+rsr-r o m  jart ie lh 

& absUoaw p&t 1.88 S&m 30 h a *  b.0 IDd wnt.iniag #) 

w UBUI mk+ tbr8 i t  b. -4 b.I;IAC 
o s p r ~ e ~ k p e r , W g 4 . d n p % a f g W d # r B . t t r o r o p w r l w t r  
tacm with drill hObr m~ with a a t ~  ohstm qiriUe Y P t ~ i 3  OY 
be t m  osrt of a *aft 10 teat dm; a ~ $  aa ti&mHag La orbiawi&y 
mquind i f  tb, ltwft i r  fm o f  wabv &wing W 014 
oore Prllll &el? i s  mqoira6 i f  -1, i s  a n 4  8 md2 rllBblLELt Of bOib 
In& mdlf  Wa gta- l  i r  Oniroun and odLy brokma gOllk....*.'kLY 
rtrob crapdltiom tlu 8- ehrurr all IS at & diadra~%-,  lor umob 
t h e  k ucll~mrd in ~~QIY~L I  maqe m a  b& k hela. %'hie &a 
&Utib~&U tm if the 8PR.(w i 8  #PO* or B W ~  U $0 l w a ~ l ~ t i ~  
btflt0ul8. h d  Wilr  k a  W F ~  - b i b ,  W UDM ~ V ( L I I ~ W ~ O W ~ ~  
11; rudr. WOW ~ f r ; . ~ ~ l a ,  rfi6m 1% g + r u W y  W i l l  BB $0 40 tee* 01 
rWm yU. ~ e e . c . . . . * * .  

' IS  I U d r  80 bo tor).& hrrr o f  8b-t eb feat 
U A ~  i r  80 ~t U to mqrrim a 8W.n i+qr r ~ . t h O d r  U W  mm rp. 
pUaJ&.t;hrPr -8. WPriro.ror~11vml i r  mnJ4 loom or 
besoms 2e;m ou u g a ~  t o  thb air by reawn af wubr CSLPtljql iaM 
the maf8. Yharit a i a  wlll bo .law IOQ ws-, rrr 61~m Uehariqg 
a u  brtrblrrt boardiry o r  i;lUng m y  be amwararf. YamyAcrt tm 



mar d ovub i t i r i l ~  .n urn4 t o  b. WauaUmh, tor nrPPrlw pow 
acy 1)~I.r mo -0 T h m  rmt th.b #a a8WA&l118p t& 8bft 11 Ibm- 
&lad Irrrcur -or, p o ~ d b l y  fma a rsm bedrook or fmm a 80- k&oek, 
r P l i & u j k o o v a U o q b y r y # r o f ~ r r r p ~ a t ~ ~ & . ~ ~ ,  
Ju Anwe&ma I ~ o 8 0 ~ ~ . ~ ~ . ~ t b A l r  lPlb wa41Wtma tiH ohm 
drlU ai~thob i s  prmisrrbh. a0 oiroputaroru  that eru-- a lor rPb 
oor#l# prqparr W i88mumW ldth W r  hn mo bad eff0W 

UUm O r  h W  UIPlFO WUI. 1~1 -6- m-1 i) wv 
U Q? mm aO0tv.W .a k &&U -8 u 
a13 h h r ,  bus t& pnnt100 o f  wrWr in ruoh wlpy 81 t o  1~.qtJn 
P ~ W  -8 u h u  p ~ f W P 8 b h  

r t  A8 good yrwtla to uw b@$b W l l  bQ&+ ad 8&f88, trw 
I b a  bebg to urn @Wb t o  dlorinryroUm o i  tbr, #b#Joal 
alwmkr o f  )& m-1, ba&um, mk.. am4 t a  6.- am U a  W U  
Bolmm lor Obe aterr5trrbim o f  W -08, -$on%, ulb Wclhwrr of tb 
~ ~ t , l o r * o o e e . . o o S b  r ) ( l ~ I , l ~  6QPalUana ~f 8&0 alIPniOL 1PBd)i 00811d.P&- 
Uau aaat t h e m t o n  br Uw d#Bemtniag f r o t o r e  

lavn burah #awl 18 $a k Oqrud, autr k o U 4 .  .d.. 
lrarUool eUqg i a  t h ~ r  a, an4 $MI i ~ t b o d h r r  )r)lD WW uitli 
n.ii1ta. z t  i r  mrmd tbd *mi ila UI, uo rtmm ae at the u~ 
~ r g l n d l 0 o l u b . i ~ * b o r , h b r o g t h u U I l r r r o g a w r r ; l ~ o a  
~ % e r h 8 U O k  

Proap8ting hu re far In tala prg.r b8an tm.k4 u Wa 
o b k i n i ~ g  ob amplor arrow. - t i m a  I t  ~ly be 00n&#B.6 OI a .Q* 

t% %art. hiis La par t io i3rrQr  wpUoabls e n  U r n  U OI avail&& 
a w r  uopi\4. 2hsa autr rry bo g r w ~ r & a l o i W  W r m  Mmeh m v a l  
rrrra ooluiaerablr rrrounra o f  aawrid vaJ.(k rwOh osta rtr p o d *  
rabrrquwnt rwllrrg of  tbr mnl n a O i s  t o  good uiv'mtm. Ltummob 
u Wr im r 101?r6y tost,  dab n l a t l v e  $0 op.rettly o w 8  .Y Wsm 
pl.0 be obt4nrG 

a yovmniirrg: iw6or In th. aoim of tha proapalSq mathod ir  
tlu kitad 4 f  U10li)matAal tiat I8 mU1P04r !auu tn hrUn# ~ l m f u m  #wught 
rui table ?@r hy&rauU-, or irriomr0lm eoam* Uw 
watlam Wdr grrrr roola SO kdmak ir  darlnd, and thlr om 
beat ba ~bt . iorA ai* ahufta or 6ri.U Bokr. f a  Jlrni~llr 
far &rift UtOk imrrtiaa ir r+ydrrd Iti 80 Of t& 
~;r&rei watlw, w y t  bat ULJ.IOQ% t o  betkrwk ; )YQI~I  Mat ~DALQI 
m a  lomr atralwti OdL, of OOU~.B, &im Q ~ ~ ~ I P E ~ I J  of tnfmru~&ic~e mi- a 

Of s 1 ; 0 . ~ 8 ~ ~ . ~  



the winter solram i r  o f ten  the  more favorable tim. Shaft rlaki?@ 

a n  o f t e n  be boat aonbuotod d- ring t h e  win te r  monthr, espoaia l lg  i n  

depart t m  oonta in ing muah rpter h ~ i n e :  t h e  rplllratrr, and r h i a h  m y  dnia, 

o r  be froson.  d u h g  t h e  oold rearon. h r 4 y  area# o r  a r w  oovrred by 

rater oan bo more e a r i l y  t e r t o b  with r b m  d r i l l m  dating t h e  winter. 

Reery rtemm d r i l l m  aoa thm be read i ly  a0r.o abmt r i thmt  ~ l r i n # *  end 

i t  l r  e a s i e r  t o  drill 8 atram bod !'?an the iao .  Searwul frost l a t e r -  

ferer t o  rone u t e n t  w i t h  d r i l l i n g  i n  t h o  winter ,  but 3mrmanmtly f r o w n  

wound can be drilled juat  40  r a p l a y  i n  the wlnter  8s i n  the 1111~nor. 

and uulers t h e  m o t h e r  i r  very oold, no u n u d  t roub le  i r  orperienoe4 

i f    team i r  a v a i l a b l e  and a heated rhbltsr I #  pr3vid.d. 

?he umal -11 proop-at lac  o u t f i t  f o r  rt nkin(r rhafts tn 

frozen i-to~nd o m r i r t e  of a 4 o r  C hor8epor.r b o i l e r  maanbad on 8 Sled 

o r  rkids,  w i t h  a t e a m p o i n t  or  pip., r t e ~ ~ h o r e ,  a n d a h u r d r l n d l a r r  

c o s t l n ~  when nsr from 5300 t o  .MK), bat m ~ s g  meoond-hand w t f i t r  orn nor 

he ;%urchamed for ;lo0 to ,200. Two lasn are mp10~Odr one on the  

~ u r f a c e  and me i n  the anaf t ,  which is mnert.l'Ly mde just lure0 enm# 

for 3 man t o  work iz .  3r 36 t o  42 icchoc In diameter. 

-66- 



rrorrr, ourtaurg t o  tavr a l l  thm m M &  f#ur Urwrr thl 

t o  BW p r w t i a  U d t  o f  bytb a* wuah oar mm or0 WnUa a 

;l.rr I@ e&m$ 'IS $@ 00 ireG,for g~ea- ta  degtbs 3 r t a w  bof 8 )  l a  nq.inb 

t o t  i f  awaraful i~ atrium yay, on Latar -@ti a6 0pmrertl~ 

rtrPn 8. 1n &ratad j m ~ o t e d  bz -8, tbb dL88anf~ kt- tb.l 

ir  mat vulabl ,  04 thy ars rarely phaed aa olemlg WUur u d r i l l  



tkaa oert of d w  p r e m  rb3tr or &I- h0&8 &- 

proqueti lg  dare ~ r d  Um abmoter -4 Wlk of the mr~Smrld Lsvar* 

a year *@ mrnsment wrk or o o r t i q  111 W8 1181) dimt?tot (W 



dag bltring %ha -$or a$ I )  0088 of ,,1.?6 par toot .  & tb EopsuaL 

mt, un ~u mrd ha, lo p u r d ,  partW mw, mw ti- 

tae nrrur. eort &I p r  f 8 o k  

4 p~ r foot,rrrd en 'YlUorr k a r t  la 3.6 18 feat o l  fmm -1 

grm&l,,wrt ,S par f o o h  l n  tho &&by b l a t t i ~ t , o  4 6 by 60 IOQt 

-aft rdth no timbsrlng i r r  frosan gmtlPd feat of rS9& ru 

oort *& p r  foot. 
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AP We &alrbmka dAak?bt an 601-nr Onnk, d ? r b i l r ,  

89 Oo U foot dwp in *my ~ l a O l r t a l  but p a r t 4  1Crorro, alth4P1(8 

mQP- fiw SO U 8 W & q 9  aMb tbr, -0.P 8 feet W S b  U-9 

4 . W  pr  foa8. A 4 by 8 fa@$ abaft lW fmet dmp &a fmmm pud, 

~IW w,pwr o z n s  ~b ~ lkw .o.r14 p r  foot. SIO wrt or iup 

preoyrot W l r  ln #a hturio? LP &ek Zuacaa gr- mqmidw kt a 

U i  awma o f  wllb t%rrkAly hrt dthmt q r ~ m  a e t , v r  traa & W 

sU par toot .  rrrlitr, u a W ~  oort hPr~ 91 to 4 m. fool. 

OP muah .Mftl d a t t 8 d U  k jpwmdu *win -*. 

f n  pmpaotiq d , ~ w i t  by e w t ,  dJ tho gala bodort  

&tavolr .holsta b. i n  motion8 80 t h ~ t  %M horl8antJ U l s t C i b P t i ~ ~ ~  

of me goAd oro be Bdfioit8iy b0rl;.C l l o I  only ahauld all -0 0;rt~nlr 

bO by -&a ICF)a C h  -18 6f M9 b.5 

QbtaLnrd imta a &ill ha& a f  .LrPi&r depth w e  alth tho rtaQer6 
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6-inoh dr l l l .  Yet thant ore a~lgroor :natu:cor *hem prorpct mhaftr 

or open outs have b a a  r~nlt, and for ol r e m e  but a 9.r pow o f  -aterial  \ 
1 

?or rtorysctfnr uul reaplilr(r 1n d r i f t  sinlag intoltor rp8ai.l J 
,' I 

eonoldemtlon a8 olrtg t h o  ri-r h o r l h  lr rnlmd. faom II t o  6 foe8 

I 
n i g h  i r  ~s.nerPlly auriod. mnrirttag of froa. 4 to 5 foot of gntd .rrb 

1 so 2 feet o f  b.broaL Drl f$r  8- mm trp sad dorrr a t r u m  aad 

crarorr the ubeauel and as rorR proO.db. vertio8l larapfar A N  tm a* 

intarrc3a alone tba faoe. 8.brordt rad  tho roof o m  tertod r o  tbat ne 

pay w i l l  be cnerloolulr The runp3.r are panned end $he g l d  w r l @ z M ,  

but nore oftan tho u p ~ l 8 n o c l d r l n e r  w i l l  clomdt estiarte It .  A oheo3t 

every trnth wheolbarror lorb u88tat.8 i r  taken t o  tho rprf8or Prb 

either e e p . ~ & t e l ~  psnnod or rackode or tho m 8 ~ a t . d  aorrtt al~iOOd 

of tnrlr rcrr;:.liw Il thou* they are frmarally bored on the talw o f  the 



p l d  per 8q-n  foot of b.droslt while ia the S m r d  Panlamla tba oabl6 

yard is  often uasb. ?he value of t h e  p l d  par pas, whee lbarn ,  oor or 

on t b a  appro-. k r i a  of mrrrr psnr of enre1 t o  tho opbio foot et  

aonrlderod 8 p a  M I ,  aQlioh &osmly equal8 r e v m  pear to the & i o  foot, 

and 
Kamng tbe thiahans of tiha p y  rainod,/Dhe rtiluo of the Crofd par prk 

tbo aalcrtslation i r  -8 a8 fol lamr-   cent^ gold pan, time8 tho 

-her ef t o  t& die mot, t-8 the thickmmm mired 1n fact. 

o q d r  tbs  volw of N d  in umatr per squrrs foot. The are- whoel- 

barrnr l o d  contain8 from 12 t o  14 mar or approrimtr3) 2 mbic fwt, 

or then, &rr, f r o m  11 t o  14 rheelbarrov loaao t o  the arbgo mrb. ?haw 

U t 8  with amdl tlcma, .1thaugh In the !a1 ~ W k r  md other tnterior 

ui r t r ie t r  revma to the aubie foot  or 169 pmu t o  the aubio yard tr 

generally wed4 In the SecrrrQ Zcninrc:ia, the av~r4?c l o  about 170 pa8 

t o  tne aubic FA. .'n other i - t ~ c e e  a6 low afl 125 {an6 1r conslder+B 
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the proper basla. I t  readily bt meen that amhtariPSile rad a p  

~rox lus te  unite am ooncucire to  oirlr?ading rcrults bat an rx?arianaed 

miner oan urudly obtain a cl#r 8ppmxi1m&408. h ~ l o r a r  reralt 

fram oranrtlmtlagc uhlah 18 oft- due to not tvXlry tba mmplor proprly. I 

od on the rouy,h.r,  lobby b- or on s xotr of h!* bedroe with tba 

rea t o f  Oh@ deporit bel- too far t v  ylald  a ~mf: t. fbrlarr d o r U t  

awl aaraP(illg prorpeoted mb mo)l aoaditionr u~asrstood, failurms or 

Qiuppointawata a r m  bound to  -d$. 

L.rlllia(: pro8mdwe iad the ctrlaulotloa of the m d L t r  in on- 

frorsn ~rorrnd f r  oonduotsd aclcordtng t o  merrrJ. practice r r  de8crib.d 

i n  i l t r n t u n  ir.iuO b, the &lll -W.ot-n. a.d ~ u i a ( ~ ~ ) c o r e n  

the rubjeot of proapeatlag Q r o d ~ l r y  prooad i n  u c o a t  thoco\tgh und ratlr- 

Iartly fr3ren ym- I s  the moat d i f 2 i e L t  &MU ~WMOPI  t o  d r i l l  for 



$he holer mart be aaretd, art lally neuerf:itatlng d r i l l i ng  well ahead of 

the d r l r e  rho., a ptweaure lcadlnp: t o  in8cc-acier. 1n f?oren mound the 

d r i l l  coring m y  fneso t igh t ly  t o  the  ground when warn -tor or  8t- i@ 

turned in to  i t  t o  reloamo it. Phlr emj happan e s p a i a l l y  In the  damper 

~pm. rhars  r e r a n 1  day8 ary be N'wIM t o  oomidote the hola. 

1 t  i r  ~ ~ m l l y  not neoa ru ry  t o  oahe the en t i r e  holr  i n  ro l ld ly  

W o z m  IT-. d akort length of pipe 18 ured a t  the top t o  real  o f f  

any ~ u r f a e e  water. 3. mall amount of r a t e r  i r  pouro8 into the hale  and 

u n t i l  pry l o  moo9ntered 6 feet ud more 18 dr i l led  st a tima before pimp, 

ing. mu!. pqy i m  roaehod thim ahodd be rednuad to me fboO o r  mo. Fiah 

the binoh ahurn d r i l l  a 6-5,/8-inah ahlael b i t  i r  gmnerallr umd f o r  t)w 

dr i l l i ng .  71;h.n p r ~ p e r l g  done, thfr b l t  cnato a smooth rtraiCht holo ah-t 

7 lnohee i n  diameter. A 8  rarny of tho Qrporitr  heto a damp ootering of 

nmak or barren mater ig rapid p r o p e r r  oan be made. Speaiel yreoerrtiaar 

ore  naoaraary while riri l l ing the frosea poy gravel, for  rhoulcl too T U ~  

o r  too ma& =ta r  be urad an i r regular  rhaped tiole rill re ru l t .  



t&e m r e d  crrfller p a p s  all the water irom t h e  tm:aea.6 &ill bola 

worumd rrsaccrrt o f  n t o r  Ir than M, '(yb the nov -8.r 1-d dmtmr- 

ariaod, 1n thir my, mOIia# the meoust 61 P.fer PQSLWII oaOh ti- 1IJ 

Ilta diapl&8rarwtr tbo rol9w o f  -ah amation of the hole am k .aaurrtr)ly 

ohaoka6. W e r e  mate ahrok of Uala kind I 8  mode. 4rllla8 without cu~- 

i r r d ~  i a  houalm j;motl~o, tor (1- mster18l till slots@& eff tho 8 I 6 n  

H.rrd oprratoci d t l l l 8  m nor radaa  uacd in Ahsm. an tb.t 

are urually not acraptabla to the eondl tima. Ttem 8nu -801 t a m  drSna 

oapndlw 3n th. aburotet an& aepth o f  ma paPnb und $ha l d t 8 7 .  'PL, 

Bssry &faoh steam-trastion d r l l l  b.r boon 1rrp.Sg mod in th. bmpt 

mrmu m a  a @ F O  difiieul t aom~'ticma are onmuater+a. FMJ weigrt 

from C t o  19 tons mm idly eqapped and wct -am 4 3 0 3  l o  .M)OO, 
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rort m 090C1 31800. 

Tho hwvy at- Irrill wrlr moot npldlr .ha drilll* ud i m  

Prrurlg bart adaptad rh.n nroroo a n  iafnq9.at. T4m 5o+h# 02 theso 

eaursr ~ P c r h  loor of valuahlo tho,  r o  mmh r o  thpt tB. snaller .sd lighter 

rpea:allp aonrtrrrotod drlll t o  meet aooh ooadltionr h.8 boas In oowioo  

mar 10.- for t&o greater part of18 -arm. I t  l o  'am8 ar tho B m . r  

d r i l l  , I t  m a  gmismrily r l o .  5 Xeptonm, rtoam drlvan arlll ,  but ~UI 

rmeon8maatod aad opaippsd a l t h  an 8 H . 2 .  p e o l l n r  -0 .ad a rpooia  

tmetion rith datable oh.b drive t o  the front wheelr ubl& driver it  at 

e rla.6 of 4 mllor por hour and aaa a l i h  a 46 per mat TM 

wheal; azw 4 fret in b l u t e r  a d  2-l/2 foat w i b i  tb. front .beela 

&?a &i/2 fmt in diumter urb 6 feet rldor thoy are uoartxu8t.d of 

6 x 6 taah tiabar or ll@t railroad tie8 and ahod w l t b  h@8Vl ohrial. 
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urb pollin& a8rla#. -8r 8 r r q y o  aorditiorr tho d z U 1  l u v r  8 

ret-try, -0 t o  tb, nut  loeatioa 200 S w t  8 rq ,  rrl k Wfil la# -in i. 
/ 

tO mlm~baa. Ia rot%&- up &t nmm looatiae, am rho.lr .n blesltad ..I /' 

ir not rol iQ7 r r e r  Tba &ill r m  emaimto of olw W l l m  crt $8 

per 6-how rhift ra4 RaLpar a t  $8. b e  t o  tuo panaera a n  a a d  ud 

e m  paid bt per IJlf fa. 

1Rt. &+ill &a* boen wed for m a t l ~ ~ t  bxfll in# mabr mhi8h r ; ~  

nnpn#at the aontraator prottd8s srerythit& but thr p.nartr. Ths 

avnmwe amtr .at prim tor 4tlll iaglde~rrdia# 0x1 the 81 or of the 888- 

tmet, in fmrm g70PUP wltbout oari01, 58 78 uentr t o  &L per foot .  id 

W t ~ + . d  RW PLF to  50 feet 18 d a p a ,  ;la26 t O  g1.m P.? mot8 t@ 

75 feat,  32.80; 76 t o  103 feat, $St 100 foot and o n r  &4 par fgot .  'Pb 

aver43 rate of drilling with thlr dril l  ID  abaaa 80 feet par 10 bc?Un 

- TT- 



(et444) PtOapeot In# by drillin#. The old  browr d r i l l  aur  Sam@. 

(22449! ;:rllllw .hallow rrmtbd r l t h  4 lnah c r i l l  owrated by prolime enpisr. 
-778- 



i n d ~ g  f ro~~ l l l  mtzmt, 'ho 83 t o  66 foot  holar b r a  o f t e n  bemadrill04 

i n  12 hour@. Ia tharrtd amad the m e w e  rate ir  fma bB to  40 f-8 

por 10 houn 

.ad art- 4 - i n a  pipa f o r  - m i l l (  i r  popuL8r in tha 9-rd P.rria8uU for 

prrrilerlain br roft b.brorPtr It h a m  proved vary praotiau Car prdla- 

inam drllliw rnCt for terntin# ahead of 8&e dred&m. Rhfla i t  8iun k 

umm3 ar a ahrua drill. tbr pipa idGIon oftap 6riv.o thmagh tlu o n t i n  

ah8n pulled an4 tbe oer, for the mtlre oeat ion ~aawd. &re e p?e- 

oedure uualf y rstumr 1- prom k@ of oalv, 80 that the ~ l d t 8  ef 

mah d r l l l i n g  @ b u l b  rrot be too rtranfiy d i e d  trparr* t 'Em e a t i n  &- 

f i t  rai@u but 1 0  paPrrdr rird boiag aormfed on tw whorl&, Ihicrfr 8- 

. 
detaoblble *88 brill I r  in wm, i t  e m  k norad 8- with e8H. 

PI. 2 t U 9 .  Three rma ladudlag tho prmur' oanrt itu10 tb. o m .  Fra8 

60 t o  75 feet of d r i l l  hole be imbA prr r s i f t  of 10 now*. 
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Thm clore mpeilrq of drill hole8 1r imperativa in Ua-, 

erpoaially so in the rleb bat often errotie gold dirtrlbutim of the araak 

QOpomlt8. It im me1aOQ that a apaeiag of n o n  tbu 130 feet o m  be rc 
/ 

lid opoa. On tho lOm tPn4rr ma6 rialaltyr 8praity of .born* tOO i 
I 
; 

aloau rprr with tho row 400 foet a ~ r t  l r  often tare&. da the r v a n -  

em-r tor d2~dgt-r h01.1 the row e m  maittarr .pma am 

alamoly a8 SO t o  W) feot rp.rt wlth 8he row f r o m  100 t o  1000 foot .par%. 

D+pmAfm# on the noul$r rrd $&a aoadttlom l n t a ~ l a t r  halos ud mm 

-7 br &rlllsb. la w ~ u b l l ] r  rptt tr  8 :a l l -  c;rCb.k d ~ p w l t ~ r  aoataln- 

tag eoaroe gold, @ p o w e r  elooe u 12 feeb with 8hr nrwa 20 feet .pan%, 

h8r bwn ureci Pad even then 8 oonrturt avome, ha8 not alrrgr be- obtained. 

The ever- aoat cf drilling wlth 8 6-fnoh aham drt l l  varier 

be oaa t iae td .  alth- then are but frrr eoatmetors 001 in tM buni- 

ground from 150 60 800 feet b o p ,  the m a t e ?  ~ o t t t o n  betme nmcJr, hu 

been done for Imr f o o t , . a z a l u ~ i r ~  o f  the -el e o n d .  Xa the .IU 



dirtriet a d r i l l  md crm ora be aontmetod tor on t& h ~ l 8  ef 080 pa? 

9-haar d.p, d t h o u #  drill* aloar era often be rmod for 810 per day. f .  

tho &by dirtriot ogntlrot wrk ha8 boon &a0 for $1 .m per ieot In h o u r  
1' 

xaakud@.UO in hrot.n -vale of u y b e p # .  A t  .OY ~~~f I 

wrs awemi 28 feet aprk on tho ron aa4 She nnn W foot agart. ?ho 

gmmd rrri.(i frrrrs 16 t o  40 feet In depth and ms,* o f  it r m  from. 

ara* met o f  tbe prorpaet &.fir n a  36.80 por toot, the Wllla8 of 

both Q.Hd W OPIQL ho1.e aont a.86 per foot ia8lPblag thr F - 0  



(24542) A! ann nou, on Ian Creak, Xirlna dilrtrlot. 
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The a t o r  rupgily is a t r s t a t  o f  otaort 1mport.nde t o  p l 8 ~  
r 

mialq. I t  mat be a@@ f o r  the roqulnb output 8ad be blooght $0 trY 
+ 

f@m@ o f  ala-r mlnlm m q u l n  r .rler n p p l y b  tho  trsili$l.r for o b k i r -  
'" 

lng rupply for thore opentlaua not ngplrlw -tor d m r  pnr8urub m 

not ro g.aedllj d r e r a e  an4 mhllo tboy will be mar lderob in tha tollo8- 

ing, tW arln eorrrlderatlw rill be given t o  rater .bl& oor be aondurta$ 

t o  the mines for tuo unb.? p m r a n .  

Ch* fi.mka -, aorrdi tione are gurcsroll y the aor t latorable for  o ~ e -  

por&tgrdy large .MI r t o d y  auppller. Ph. bruinage b 8 l . r .  am 8 rule, 

8- 1ooet.d abwe tha -nand l n o l  of %he mlnes 80 that the -tar may 

Be aade available l o r  zin!ng by ditahar or pipa lines of aaaprotlrely 

akort lenfllur A n r m P l  pracipitotlon l a  burr and roared trrwrr- 
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" 

tun *ariationat sr r rsle, are nab axtram. In th* Ilr1aat Chlrtoohlm, 

Cfrdwsd, ValBrt Creak md other blotr iato ,  * @ t o  mny of *ha a t r m m ~  

haad in $ha qlaairra or ~ m i n i a l  D ~ @ W  of the h l g b r  m t a i a r t  miqua 
" 

83,  iea, umer favorable uondl t i oar for ut i l i sing than 8r6 obtafne4. 
* 

Durlw Ohm dry r ~ r w r  a ~ n t h r  f m m  about Jd7 15# t o  9 apt late  8~ 8 

m e n 1  rule* *m s a t  o f  tha fiarko mtcr mu~$Liea are low, them 

rtrera#r arintoirr a 60nrt.ot or tnomroa f lov througb the d t l n g  o f  
fi 

The 'Inkon-?mum or infotior rcglonr are dim~aotad up la ad^ rrl, 
" 2  

a t l a  h i l l y  or rou~Uiaoor. the pndoolarrtia# ieatumr m rerleo o f  

l a a ~  br-rrp rl-8 of uniform elsrrt lm. & t o w  #to- b u m  8rO 

raostrl! y lacking w i t h  bat r d l  dnirrogb harlnr or rrrta&oat rmao & b a n  

the dlreraion polnt of  tho rtrom. ma w i t h  uniformly la at- pmbientr* 

sr a d e r  the preolpltation I s  aanslaenbly lea* fw ofbar 

of aarb. uad tho higher smnsr t.laperaturcrs orr~re the =pi4  dtimg 

of tho mnw. krslaan c r o w t  oab a want- mdr of a i e h  Is a m  U f  

timber, crttmor the woltct  t o  run cllractly t o  the ,tm828r aouain(r k 1.8s 

uniform aimtribution of the run-off with ii +Idsly flactuati3%& rt- 
-832- 



flow ahO@t dizv0t l t  dependoat on th# pruaipi bation. aad0r there ooa- 

dialoar I t  ma bo rtated that the ia ter ior  d t r t r i e t r ,  In grrural* are  not 

favorsble fir obtainln& eat i rfnatow mter mppl 5.0 . 
The ,noate? p u t  o f  t h m  S a r r d  krnlnrdla i a  ehanofarimd bf 

nor, or  lorn olevatod sountr#, umh d1rreet.d br rtrcrrrw. 2Ea pnoipi8c- 

tion i r  heavier mnb tho b m p e n t t u r  1-r tb.n In tho lzrte?lor. B e  hl& 

muntrlnr In the amtra l  prt racnlte tho heavlert p m l p i t a t i o n  ud 

.uy of the hl-r J o ~ t i o n r  a re  aaromd wltrh pbrmm1.l rnm. C8tmbmmt 

8-8 arm ~ ~ , n e r a l l p  largm, locatod at 6 leval wall r b o n  th, point of 

direriion, rl th .am good m bml  8tonr@e brrina. -8t o f  th. imortut 

plscerr are, horevar, locatoa at oonaiderfubl a P 1 stmoor f r o m  8ha dlrorrloa 

point rhl8h h r  ncseerrltated the o~nrtraatlon o f  lone o o r u g  dftahor rmd 

pips  lin... (19 1 

n s i ~ h o  t o p o ~ n p h l s  r p r  and a t e r  a p p l y  papara of the f .S.D.Uwiaal 
5-3 urd th. 8 l i ~ t 0 1 @ 6 1 d  6.- i ~ m . 8  U. 8. Zwtber BU~WIR 
a t  JOIHIU w i l l  be Youad t o  be m i  lavaluable &id in tb invert lg- 
t l o n  O f  vater P O ( r 0 U m ~ O r  

'Goter i r  iapouaded i n  n r e r ro i r a  o r  dirsatly diverted iMa 

rtrcamb, by t h e  RE. of aanr .nil then con6uotad t o  the opsri&fa?IO t h r w  
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diteher, f luma,  plpe o r  home. In A l u m ,  the thick rod or m o m m  bar 
+ 

prored rfficrlrot =$*rid for tho cronrtraotiea o f  amall dur. &la& 

U e  a r w i . l l y  i f  bmah i o  la id  bltarartoly w i t h  tho rod. In laria(; 

the bnuh, the h8tr  a n  pointad d o n  r lmu.  Ee8rier d.er a n  00s- 

rtmated by .Flaaia& one or ison low aamm tba stream, \rhioh mt ar a 

.upport for rpil ing or mBP11ar 10% driven on the amor rid@ Of thmr 

p o i n t i ~  upstream at angler uf 500 t o  6110. There are th.a aorer.d rith 

g n n r  makizlg or 1 ined rith mod W prsrent Lea'kage. 3-1 -8 hato 

a l r o  b o a  quiakl y oonrtru8s.Q 3r.n rod r a m  not rvaileble by ortng .re- 
.- 

fiLI.6 with m ~ d  rrrd ~ d r  

a *ran-r dam8 are neeoaraq and m a t  of there srs eaaatm60ed af tiaborr 
" 

Thsra cribs are than f i l l e d  by hand wl tn clay and #ravel, or d a r e  r r w ~ ,  

- tea rrtrd spfllasyr of muffiolant r i t e  t o  hsmile #a .roar8 m t e r .  



on baym~ C m k  in tho Sunrire dir t r lat ,  rill when om~f la8 .8~  bo the 

in 
lariyrt d m  ua.d for @am? la klubr. Thlr 8.a! is dmrrus rock 

cruyoa anti rill k 60 h t  lm# at th* k r r ,  160 feet at tho top, lm foe; i 

thi& at tho bar0 .rr4 45 foet at tho top. Potol height rill be 110 fwt 

or 92 foet to tb bottom of &he anin rpi l lrry,  uhiah i n  84 feet r ib  aad 

arrt throw the rolld rodt f u m t l o n  to one side of the b U r  Tho?. am 

dam i r  20 paraant, the lonr 12 poroent. The tlraber partion of tbo drr 

'hu -din acmtraf tlmbsrr nm d i a p o d l g  through the  dam, r k r t i n g  f rm~ 

t b  r i e t  and l o f t  m a l l .  of tho oaapn  on the lorrt  rib. of the dur, aad 

a m ~ d  from the ram8 pointr and all ore 1teg.d 8ad b r o w  with o r w  

tlmbera. A@ aunotmotlon advaaarr the a p r ~ e r  between tlmbon u e  ti1l.d 

m i l n f ~ m t l o n  fnn P.3sndaraon. W. o r  Canyon Ore& Sur. Co., 
~ . l ~ t & c t  not riritrb. 



&a i m  t o  be ared both for rtorry, md dlrrrrion ptlrparer. 

c' tilbber m d  f i l led &am med for utrerrlon rnrpoaee at D.3) Creak, 

fn tho hlgbr  .It ttuder .ad uad8r sondltlaar as in tb iatorio? 

mlmn Qtolnrps brriar ara r d l  .nd the rutmr mpplg 1~ obtalaed mtlrrS8 

irom the dting onma rab =in-I, aoatlaooaa o;a=tirrar a n  gonorpllt 

nrtriated t o  a perlad o f  two or t h m  mnthr, .nd ara only b, 04nbtratod 

@B r d l  a d . .  Wing porlob. of lm ma-off, r a r t . n o l n  are aaar- 

rtmat.8 by th?Wing Up aPkam8aCr the hillaidas t s  1- tb 

-err  321 by conrtrtlotiag domr aatoms t b  wt& dmina6, obann.1~ or 

W n g  ecwmtop of a a t d  6e~raoslonr almg the Citch lln0. 

t.marrolrcl are rarely tbrn a fw rarer in aru and brr* 8 frr fwt 

in rrtara* kept&, holdin& adly r&*iielaat a t e r  f o r  intanaittamt 

apmratioa. There a m  but f.r placer where aatarrol lrker ara be ~$21- 

Isad r o r  e t  ma&-e or  mare the t o p o m h g  r f f o r a r  large rtimq-e f&c:lltior 

rrbiab wais.lc be ?tact  leal .  :hero 6 1  m o u n t n  of wzt ar are s tor- and 
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are hand oporatd a r m y  be scmtrol1.d automatiaall~~ Drtallr on tM 

a00 of n t e r  W e ?  mah odaditlmm w i l l  bo eivm in follwia# tbrpton. 

the uater o t e ~  rrrd avo? for ruaarrrivo operat loam. On C i l l a r  Crca 

in the Ioitarod 18- amount* of wmd are brought dom w i t h  tho water 

frarn other oprationm. To b o p  tho ditahor fm f l l lhg  rith und, r 

embinat Ion m80, b n u h  rtrd em& dus brr b m n  built he tho 8aad m- 

rrrraulatas, the d m  i r  hright.ard. It  l r  BJO it. lmg, 32 it. side, 

and l a  no8 15 ft .  hi#. Tho a r t  for eonrtmation and mlntanaooo 

during 1 t o  1 i fo  o f  6 year8 har bran about $20.000. The water 18 ure4 

by t w o  opexttiom urd w i n g  tho m a t e ?  psrt of tho a i o r q p  maron, the 

stapply i m  ao d l  that ea& operation taker the water on alternoto 

12-Bour rhifts.  (Fl. 2448s). 

The u m l l y  8::ort and v r  water mtrpply evailabla f o r  tho80 

onorations wall a t a t e  the pefasral lerc l  of tne e*arroundlmg aorrntry or in 

the ease ~f t l g b  hen@, teuidual and rimil&rig loasted aaporits mb 
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(2460s) y e 1  rsrervolr w i t h  r o t w r r t i o  mte, barrel trig. 

(24483j -.ettl  ing pond for tailing. ILiraro6 r i la tr lct .  
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where t h a n  10 1 t t U e  opportunity for m o r  to  0001lmlate. a8a be 113P4h 

inprored by tho nrr of anow fencer. ;'hen ureci 3n the Op~rrdo A r m .  la 

the Idlt&rod dlatr la t  ~ A a t  M t l l f 8 0 t O r f  ~..d 6. W d N  0bwinOd. ?helo 

10% OZLd 5 feet h i @ .  Theme are braood t o  rtmd at  an an@e o f  6bOPt 

60". Two parallel t i a r a  o f  f.naar each a n i l a  10- W- Jaaad hoar 

the r d t  o f  tho morrzrkin at rl@t &a@@@ t o  tbe prweiliag ria. As 

the raor built up, tb, f-8 wra (Lug mt uld v 1 8 W  am top of it, ed 

tbe 0yol.e mputul -ti1 a f i n l  aopth of from 40 t o  80 fwt of rrrm bd 

~ ~ a t . d .  Tlb t o  throe moa were tmed mt odd periods dmring the 

rintcsr t o  Look aftar She mrL and were paid $l par hoar, Th. t o t d  

labor aort +sr d o a t  &I=. 9 .1 ,  work 1ength.ID.d tho avenge water 

"docier* w i t h  the earl3 tnam and prevent the atberwlme n p l d  rpriag 

run-off. In the vic in i ty  of G o z e m d Q a o  ?.n o t A c r a i s t r l c l ~ .  brrrrh 



I 

th @oh rlth laterala 3- the r i b  h l l l  urd  *an slptared 81th mom 

the operation 18 rr-paat.d, ant1 a daap drift ha@ aoouasaI86.6. 

ThouaaaAr of  m l l e r  of dltehsm mm aoartnrot.d ia Alarka dur- 

ing the oar:':ior dOJI of the ompa #on the rleh ukd exr+llrlro p v d r  

while in the m a r  of othmrr d p  wx%ioar o f  thoa are at ill In ure. 9ri)- 

raqomt ~pa:rtianr have Wlaa heir bo mn~? o f  those &it-- In I)() 

bola# :.&roar aiatng e m  a t i l l  bo wlllduoted on 8338 o f  the em- &IQh 

of rnall c a p a l t ~  brt! been amatmcted i n  roeoat yaarm urd $hema are 

1ocaerC rrinclprlXy i n  the :nttrlor dl~tria8a.  Bo nrrr method8 hats been 

the part rurd t& UBO of ~ t ~ m h o r o l r  o r  tmeto?a. IUd sodor8 plsrr &d 

e i ~ i l e r  L m r d  r.enine-do aitoheo, couia n.;. br conrtrtrctod at b aoa- 

eiuerciblt lesr: cost and nrny o f  the b l f f l c a l t l e r  Phi& wen them 

-a*- 



enaonneerud, could be ata1b.a. 

3.r-d Zeninaula ham bean mort pminont  i n  the ooartmatlon 

of 1- and L m g  d t  tshmr a d  artah an era of dltch btrilb1.g rr that rcgloa 

oaaa uprlenoaiA w i l l  never bm npwlvd  I n  A l u t . ,  &.ci Bna(r1-  rrrrrobJ 

the mtage of  developsat in UIors 4ayo t&t i t  n o w  hol& rrs~, of  t h o n  

A1 toter mxtd nwar l ave  b n n  a#. Condl t l o ~ o  tor & I t &  wnatmet iaa  

in  the interior arm quite slmil8r t o  thomr fb -  OLI 5 ~ r d  Peninmla, bat 

althau* &he im  m n  tavorrhle tor d l t e h l w  In m u  reupee8r, the 

laterlor i s  gaaezmlly d v e r r a  for obtaia!ry lrrgs rol-r of water Prrdw 

r~rerruru, r o  that no di  tohln of maoh large 88pBoi t 108 or lesgth hare #@ 

tar been a ~ r t m c t e d  8 h * n ,  kmrorabla etadi8iwr for dltcrhiag a n  

found In ':~uthern Llnrkr uhmm fm8.n @round ir  ram1 y enaopateruQ, ?md 

by nature of tlu tarorrbla topawph le  ioatarer, 1- bitahor ate relaom 

neorurary. i 3 or 4 mllr aitah t h a n  I a  aonslaered t o  be lm6. :'hen 

tho grotad 18 f n e  of pe.-t irort .ad rbrrs other oonditlanr rr8 

ainf lar  t a  thowe enaounter.d in a tmparetc d i ~ t m r  no uaU& dif- 

The m h t e a t  obmtaule enaounter~d 13 dftc?.ln~: in the !mwar6 
-93- 



i.enInrul& and in the interior 18 8ha f roun  am83 tlcw vf tib #rW 

map be found an both the rlopea ud the cncK ral1eyr. Tbir la 

rmpeaiollg tr\u e r n  the $r& 18 frosen mak or uhero Itre&&? bebier 
," 

inches t o  3 or more feet in thlazoesr and troa 25 t o  180 fwt i n  ~ u f a u c  

41marJon. maorall? 8omcnb.t oblong in rhap  and *re 0qrlain.d ar bn, to 

freezing re- watar. U r t  dl taher mnootzntor mlt ht the o c ~ r r ~ o  

preaaatlonr tukea to  keep unUr control tbm thar¶a# o f  tho trosclh aocYr. 

The neaerrj ty of koo~lag the (prrde of  tho dl tob and tb raloeity of th 

rater law i n  t h l e  ahsmuter of mound 1s very inpttaat. I!trak thaw 

r a p i d l y  an erporare t o  air and n t e r  rad whrn onoe beyam& control l m  tha 

caxre of ditch t m b l o .  So few dltaher are n o t  be* coartruetd 

that t h e  0 p p 8 ? t ~ l t t  t o  ~t\tdt the mth0~8 ~ 8 ~ d  md tho O O ~ ~ ~ ~ O L L I  ihida 

are encounteroL, 18 gmsrsllg l a i n g  . It is, ther, for., nsao8.ug t o  

ralg or 3ther writers for mah of thlr I a f o ~ t i 3 ~ .  
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impcity O f  20 8@00nd-f#t or grmtsr bare been b u i l t  on the 9-rb 

P e a i a t p l r .  Prorm grmn4 h r  ortu.d reriour d2ffimltiam tham am w e l l  

me in thr Y a m - T n . u a r  region and they barcrlbo tho arthocu o f  eonmtrue- 

* 

a~itetmm ere Qoo.tnrs&by w e -  6lffe-t u t b d m ,  aoaor~- 
ing to  tne oondl t !mr of the raawsntrrd. . ~ornsdmn, baro UW 
for the work 8 h e m  pol8 ible. Xn oae mothob #0 qrraola 18 f f  rat 
ampred by ranovina the moss ax14 surf f r o m  a ~ W i p  40 or foot ria 
on elther ride of the b l t b .  mbuld be &one, If porriblo, U o  
mumor baiore 1atP.3 eonetmatlaa j o  be-, In order that the r ~ . t  
thaw mom rndl3.y. A 0 t d  o o a m t ~ l o n  begins tlU plowlng,efter *lbL 
8 a m  of the m ter id  ir m a d  rlt4 r W e r  tron tho old* of  8lm 
&it& t o  $he lower bslt until 8 m a t i e a l l y  f iat  b.mb ir  produud. Tba 
aot i r  thra exsrvatul w l t l ,  hone rQlnprn d m  t o  ( tda ,  a d  UIo gaterS8l 
p l l e d  up on the lanm brake me Pltoh 18 flnfrhod bp bral, rrJ botb 
bottom md bank are trlma4 t o  rrr evm gnbe md a l t m t .  4he moth66 
above Seror1b.d 18 praetiaabLa where the growl O O P I W ~  00ry d l  Or 
znedilum rirsd rook8 rrrP I s  rbaut tho ahea~art aad oroat rapid tlnt mn be 
we&,  but i t  rsquit.8 ad~acrptlaaally favorable aaabltiorrr t o  mks it 8 

ruoeemr. :.;nets the parrab i r  ba trrmlly rraf'rosoa o r  oen be d e  t o  th.r 
eusilp. md r h o n  other a-1 tionr, u e  rIml1.r to thoma enooantmmd in 
a taaperats climale, no d l f l i ~ t ~  la e ~ p e t i ~ n ~ ~ ~  

qhmrerer the @mad i e  m s r n  mmk, or rearl1.Q '&roi@r', 
I t  meltr rather sladg whm exprql 60 the a ir ,  .rri the work of u o r ~ 8 -  
t l o n  rarut be &ma by b.od rhl la  It. than .  'The bamt p n c t l a r  im to kclr3, 
cl.rpocad as lar(n .rr a r u  u poorible and t o  ramwe the t o l l  in thin 
loysrr. 

*ilore or l.rr rock ror& bm t o  be dons oa rill the ditaher. 
5%- of them have ntid t o  past: arrrwd e l i f f a  of ~ r s c t i o i l l y  r a i d  reek 
rherc the o o n t t ~ e t l m  rei;ulred a large ruaaPnt of bloetfaa* R e  &tat8 
ocler no p t o b l m  not met i n  othar flelam. except ia the method of yakl~tg 
the ciiteh tjght. phioh 11 uona by the use of o ~ac-<liar tmeb ud 
tenract3us sol  abaaalnt 1n :tl&aes in the nartb. The m o d  i8 au€ wltb 



mr~ttom into pIoaar 1 t o  2 feet aquare .nb plauo& la tho dltah, htQ#  
u p  l-n 8ro urtullf  fioaad i n  the b0t83ar br*.kU& Joint8 88 a& 
or pornriblo, and bho rholo 10 a~m.fullg .ad r b i d l y  tampad lnte dm. 
Tho rfuer o f  tho bitoh a m  rode tl@t with r rod wall, tho pleaor bring 
l a i d  one 8bwa w t h u ,  bottm up.. =em the rod i r  ebmo the rator liar 
pwt o f  tha t h .  the B P . ~  uruall# a a n t l m r  $8 gmw U3d it# IiTILIg mtl 
bind tho m t a r i a l  mor0 8lemely Ud firmly twtbor .  Tha boot rod, ub 
tho only kia4 arb -17 met8  Uw requirmwntr, i r  tht 8olrb.laily. 
g ~ a r r  rootr .sd vary l i t t l e  ma r ,  for tho nrorr I r  lorn toamfarm uad 
aeeaya aran rrpiUl7. O w . ,  howwar, i r  l ~ o t  abtlacraat la trry pl.400, 
end it  I r ,  %hereion, oft- nmmrrary 80 'QU wd of lafariot quai iq, 
with aotlr.epondS4ly puuctirfaetory +rsrultm. 

b.r been pled la 6- phoor to  1iaa ditebar, but 1 m  
e x ~ ~ e ~ ~ i v o  Ud i8 roprtod t o  be not l b o l l p  r r t i r f a c t o ~ .  I f  it 18 dim- 
tmbd, after i t  1s a00 laid -, lt 18 1ikd.g t o  be tom, In w 5 1 0 h  
ennt i t  boaomar p r o c t i d l g  psalerr. 

*la &rotlad oomp~aeC l a r g ~ ~ l g  of frorsn malt or @@oturd 100. 
emoial rethocir mad pnaar t ioar  wt br t-. Thir mWlJ when it 
thsnr leerar  I molt r e $ i W r  l a m  y 'pd and a ~ ~ m ~ s e d  t o ~ ~ t b b l a  mat tor, 
nhjoh umy ba only EO t o  ZO peromit of the otfg1n.l volrue. :yotor flor 
1% uarurr ruah notarla1 aaurer I t  t o  thaw rrrfcldly. mb. a o n n o 9 . n ~ ~  a m  
3 ciitQh l a  built throw I t  preacraticma m m t  be tarn t o  prarrat too meh 
tntriag. k%iore tho rrrarak i r  prormt tho portion aearart tho 8urt.m 
usually omtrzinr mu& m0l0 etrtby arrtt: r thaa that jo r t  bolol, and In 
many plaoar them ia  rc lap? o f  Upi. d a y  jOlt b m a t h  *80 wcrr. Fb@ 
vmptoblo arlter dorm t o  8he atrfaae l a  alw 1081 e m l o t d f  de8wd 
and thorofora horn e o l i d  rrrd tslvtdio~r tbon that  lorrer atma* 

"11 t h l m  rprfaae aorertrrg l r  dlmoA t o  =in in IJ.&oe curb the 
Cltch btl l l t  w e r  it by buildlttg up the l a m ?  bank w l t h  lrod end v i tb  
%terlal rtrippbQ froe the totlr pocr r n m l t r  cm urrdlv  be obtrirud. 
hen strlpplng i e  olrrlcb t o  Jort about t h e  ri@t dopth, the waterr ~ T t e r  

being t w o d  into aha bitah, a l l 1  reuse the to  thU a l i t f lee  % 
bottara rill ao t t l a  a fw bohea, &ad then the dltab p n c t i d l t  bulldm 
t t a d f ,  8o th&t wentually tho -$or lm 6 8 ~ ~ 1 . 6  i n  r 808tlon ut l t e l  J 
b a r n  the mrraoe of tho ground, mB the &itah ~ o t  leak beb.ura i t r  
sides a r e  all #oft ,  fiao material, moray mwk aad dy, b8cl.Q b~ 
a o l t d  .d irrperrieolr frosea ~.mmm&. ?hero 1 O o d  condltioaar 8- UOIIO* 
a l l y  atma4 a% by ditoh b ~ l l d o r r  but ara 8t t r i a .4  d y  a t  oerrtatm 
l o a s l i t f a r  .nP by rpoe1.l oar. i n  ballding .ab %mt~hm~@8 In aria- 
tainjw $ha b l C o h . *  

h ~ w r i a u o  bar prorod #mt  wherever porrible 81fohar rhoul l  

be carried slang the mouth &lope of tha h l l l r ,  as the routh slop88 



rsoslra raw@ mambino urb urnilly m a t o  lwr  mow, Uu dit8&r w i l l  

ply than thorn mi Z M  other dl0p.a. South 8lapar parrdLly afford mad 

dAporita of wrth for bitehiag md .hioh are lorr lieblr to aon6aia por- 

-ant froat, mad 1-r bum roar thnrr t h m  norfh rlopor. 'Sate? eanduato4 

olmc reuU mloper w i l l  .loo k aplneolrbly warmor, a featurn or  imporl- 

mcro when arod tor thtm froma plaoer. 

diteh l lrm in open* i t  .ad in npal~e. Xa the rptla#, 6-p rnw 
* 

ariftr oftas saver p r t r  o f  tha bitoh -6 before the n t e r  om be tumrl 

in a 0- m a t  be QtDg dang the bottm. :.'hare the dr l f tr  are unum- 

a l l y  d88p n on tbr S m r d  kanlnrula, mnaftr arm m m k  frm the ruriaum 
4 

of the dr i f t  t o  t.& ditah bot%om at a b w t  100 feat fntrml8. *!ah a n  

then aammotod br tunnola o f  mall croos stmotion, for thw quiolllz am- 

lor- when t h a n c e r  l a  turned in. Grwt cure nmrt ba exemirad in 

turniop the =tar Into the ditah la the  ap t iae .  :MY a 8rrp;ll rolanw 



8ho;ild be t w  in ~t a ti-, otherrrlre tSu irort rill be b n m  too 

quialrl y .ad bad b r a 8  tnmr rerult. %her, there i s  su& alurh lee and 

onow rrrcming w i t h  -&or I t  ahodd bo ma off t h w  the m r t e  @tar, 
/ 

rblah rhoad k plreod song dl dltoher not lam t&n ovary third of  a /' 
a l e  m d  be of amfie rise. trlhwe-to drrr o f f  ruoh rlPrb -7 reault 

mibar. b t  tho alone of the rearon the ditah rhould Be brrritbd aad a1 

wacte pator l a f t  5 .  eZI6g rhwa the trmolnin@ portion of b mom 

&rift whiah in the a a r l ~  arprirr~ rpa over SO feet deep in placer omtirely 

e3raring rev*- milmr of tho rioeene ditoi. The piature war taken Om 

July 6 ,  192Z. after & rcriour break in the &itah Just a ahr t  way8 .bard. 

T b f o  b r m ~  stopped &ll mining operntionr for 4 days requiring the w o e  

Cffferont man8 bare been trlact t o  kae~j the rcarwr runnln# in  

the ditoher in the Iota fall, one mbthod bafag to mire tbe levdl of tb 

water pami ttfng the surlaar t o  fr.ese, then lm%Ying tho mtn? l eva1  

I s v i z q  ez ice aover. lucrh m c b ~ a ~ n a .  hmevar, eddom p e t 1 4  

for os &om as the freoriw weather r t e r t s  the mter mupfly dininirhom 
-9 5- 



(22447, Tns Canyon dl to t ,  Coancil cirtriat, .wars -eainsu:.&. 

->fa- 



f low during the middle of the dy. 

ti= ud the rknd.rd ditoh aoarlaatr rill prdbaeo o8tirfuttory remalt8 in 

ditches 8nA hrgbrer p 6 e a  t o  permit 1-8 exartrtlon mb mnmoqurntly 

for pre~rtaro. Experlonee har provm that for ditchma aonrtruatod tnrougb 

f r o w n  wpok, a lor reloelby of n ~ t  mom than 2 feet  pw saoond i r  most 

esriroblm, IPd the ditah h f l t  e0aparatlv&y vide .Dd 1b.11~. In froson 

~ o f i ,  -re1 or c l r ~ y  rlide natsrlai, v d s o  ay, SO 9 feet per ni l .  ban  

been uaad withaat gl+bg tmubla. Tbm dimnal m a  o f  Alarkm dl  tcrhsm ardrr 

the a ~ t h ,  top ridtbr from 1 - l / ~  to 1 4 2  t Imam the bastmu width8 8rd tho 

81 ope o f  the aides frm 45 t o  am maeh ar 65 derstsam. Sueh h i &  r l o p r  

t n  the slueo, homvor, $uIcU:: C u t  awn. 
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aith rrroh rulobla  am&! tionr u iorrrvl in  Uaola, tho lorrer 

in  aonduatiag water throw Qit0h.r has moolrad otuaf at only a frrr  

plaues. 'Phe primlpl foeturo a f t e e t i ~  8oop.w lor6 i r  the eharrrotn 

ef the aouutm oror llibtah tha dltah l o  built. Cltaher proper17 built 

ualmr the rwron l o  m o w u ~ . U y  dry on@, both rasps@ 8a6 rraporptlm 

loasor err d l y  e#ni;.aaatwi for by the reapcare runaing ln$o tho ditoh 

or 8 4 1  r i b  atrwar a i e b  e m  be two4 In. S.opmm rntonrwrrtr o f  

froren mpok t o  be blr~06t n ~ ~ i g i h l ~ ~ ~ n t i  .for the other8 the avoram l o r e  

allmatt? wum.aboat 0.5 aeeoad-foot rad %y be am mah 8r 1 re0oaa-?oo$ 

arrb In t f e w  placer rben roil  or roolt 1s usmtnally pararrr or fneturod it 

llsg ba -%ah hfghmr. On the S a r r r d  Oltoh *$ah p r o s 8  thrau@ 12 mllrr 

of ltmertons fomatirrn. there r r a ~  at  om tlw an urmstdlg large 1088 O f  
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eolng through ths 11- artosrr errrlaer. Thlr rar mor t l y  ororeme by lin- 

ing with rod, md by flwaln6 the rorrt ;Saarr. 

"Phe r u a o n a l  xnintmorw of roma of the ditehoa l a  a large I t r  

no unumual tranbla rho-Jld rardlt. ?he g r s ~ t e r t  mointemaee comt i r  gener- 

a l l y  d u r i n ~  tho f i t s t  two yearm after c~nmtrwtian or until the d i t& 

her artab1irh.d l toe l f .  Short Qitebr,  86 a d e ,  requfre but Oecroai- 

attention, mhUo on the laager anor, dltoh tondarr must b0 8mcloy.d - om 
raon bolag a l l o t t d  from 6 t o  8 m i l s 8  of Utah t o  look aftor. 

canbitlono, OPb mothode umet, but Mder averwe amlltlom, be 4 q  

for t.76 cmtm t o  u.25 par aubia guQ. HIILd dag Altohas fn -0s- 

Citeher w i t h  4 t o  5 foot bottom .ad carrying up to 400 minmrr iaahu 

hove been conrtruated by urlag horres md  low for braXlng the mow& 

and sxcarnting by haad for t o  ~3000 per z l l e .  f itchar frm 



TOO t o  1800 afnmrr lnahsr brw hm soartmatod for 4 2500 k Qb5.060 por 

m i l a .  men a m  mmay ercq)tiaar t o  tho above and rpeolal uorrri6oration 

wnatrwtloa o f  law ditaher in U a k n  ir eoatly eab unL8ra the bulluor 

ooartruats &!a ditah yroprrly ~t the s t w t  the rnbrqwat a!at.#noa @ 

ropalra ta zmag anrer mom thur amble the ori@nsl mat. Conriderlag 

that the water ir in  ure  for Qll7 3 to  5 rnaatbr of #m parr and t)Y 11151 

.nou~t of water m r t  of tha ditahrr ddirmr, the oort per aiaora inah or 

sxpb.nre. A8 mow of the dlteberr now In ase &re @¶War b- mitt# 

nitr rnizrily in m o m  of the Ctotrlotr rhiah m-dd athamlam not br pot- 

in a rev .Aecrr the ditah irr umiatoiaod br aoterP1 of the ogmrotorr 

the cater airiaeb either in -.ant or tin# I t  arcg ba u r d .  

The 2iocmg JItch myrtrJlt on tne Sevtard I-'onlnruko Is tho ltrgort 



md amst exteaatre in Alaska mU originil lj  bal9cr.d Zl mile* of aria 

ditah and 24 mller of late- feederr oab dlatrl?-uting dftahsr. Purther 

a 8 m l o n a  Nm a t  one ti- under Oonstruetion bat were  not eo&-l@trb. 

t h i 8  ditoh dlrertr n t a r  from upgar Clnairr Crsok, a g s r  5-ka F.lv(lr. 

loma A l m  a d  it. tribatarlm. an& the b r a d  C e t n l  zlrer 4 1 -  

baain f o r  u80 on alai31 01- ? 1 ~ 6 i e ~ ,  k u t e r ,  a v i l  an& Litt le  Cmelcr. 

Cmr troctlon an tbe dlteh wag rtarted in 1901 and mt uctlre until 1907. 

The wrin Qitah rum fro3 Hobran Creek t o  the trronol bitah u fbr 

PI the *P, 01. when om bnnah goam t a  Darter Cree;:, wms oonrlmated 10 

fmrt a t  the bottom, 14 feat at the top, aad 5 feet 4863, the mbl. beiry 

2.87 fort t o  the mile. f etateen aIlcr of dltah  fro^ tEe head of 

Paate :?irrr to Eobaor, Creek were b u i l t  G fwt side o t  the bottoni, 11 feet 

on the top a d  S feet aeep w i t h  a (trade of 4.5 feet t o  the m!le. From 

U e  "XW to  the tumml tBc, d i n n r l m a  wn $be rime tss the uppe? of 

the main djtab but en f. of 6.5 fmt t o  the mflr. %en, are 6 

m l l a ~  a f  r o e  work alonp the dl  tah including the 1609 f n ~ t  tuna01 

between the 7lwier Creelc 8 i ~ e  and Anvil Creek. The mix  uitah m8 

-1 00- 



the maln ditch -6 enlareed t o  a rfdth of 16 feet  by the use of r t e m  ohorela, 

and the  rock eutr .ad tunnda wore d o 0  wldanul to inamme Oh4 arpeaity t a  

Cmp and i a  82 inehrr la a i w t s r .  h l 3  40 =:lor o f  the d i t a  lrgfttaa u a  

nor in US*, the Saxtot  Creak brrrrQh .rd rerarsrl of t b  other hrvnahrs no 

lo-r boillg orlntainwi. The dltoh haa not bee= oiuasb oat r i m e  1%. 

nloming a d  now curriur f rom 8660 t o  ZbOO rniaen iaaher of water, a1 

of rrhlah ID u r d  at tbo Lit t le  C W  hpkraul.lic elevator .ab =tier thawin# 

oyerctluur at 8 mimu6 bead o f  b20 feet* 

The soft a? c3nrtmctIon of tbe or1pin.l ditah r p t a  i s  stated 

t o  here b.m .bat ;503,000 aa& tho oort of tkw r l e t r  W other 

the i taf! uas about tP1!SO,fN30. The cost of mintearroar rtemper abmt 

,600 , ,-r pile per reurori. Thin aom not taxc into c3noi~erstinn the 



-8 wnployad UraPghaPt thr, ramon. la 10n. Sl2.489 - u hour mlrrorr 

inohmu of -tar rere u r d  rad tb. c a r t  of ditah mintrnrrM a l a s  nor 

. 
800 foot loag and 8 feet hl#h -0 bullt t o  tom a r t o r r g r  resenair 

of ruffiairnt r i  H t o  hold tho t0t.l inflow et the laln dar two t-lar 

!f neoerrary. The upper awtfon 18 17 ltller lrmg md q t i a o  late 

l e l l  1 .  Six ails8 W o w  th3r point of  di~ebargo it a t e r r  01Y 

15 or eb feet or -.om. I t  her been m uascl&ia&r tmblarar~lr ed 

M y  tr.9 luwer d¶t -  i a  nor inure .  L muitarra h u b  o f  580 foet W k  

obtoin.8 fmr4 the urprr pmrtoek. but thlr hwd h&@ barn focmd t o  ba 

too v e s t  for prrct1od use, ro a low? penrtoak -a built an& tha 



hssd rectPa.4 t o  330 feet. Tho coot of the ori@inrl dltah cmrtrrretloa 

i r  @tat& to brte barn about $680,000 and befira the Bitah n a  lin&llr 

me folloriag .~a~ploa w o h ~ r t a r l r t i c  o f  ay of Ua bitohe8 

of r m t  eonrtnaetiolr. 

In the Hot S p r i n p  dlrtrlat ,  two  dltaher 4 .ad L aloe l q ,  

both 4 fmt sib. at  the botttnn. mwo eonntr~oted tkr- p.rUy Crom 

mxak Ulb 01140 mterirl, urfng horrss and fiow tor b r e a k t ~  #WI& rd 

flnirhi* b~ hand, for 80 aeatm per foot. Coat includer dam, m d  -st@ 

mpclt, 3600 fast  L o n g ,  2 feet mi- at tba bottotcr wc8 at aort of 

$700, another l a  the .uae dirlrt iet .  4 feet a t  bottom, 2 feet 4eap, P ~ / S  

mllar loag for #lo00 p n  r o i l m e  

In tke b m r t  dirtriet,. rh.llorr dl8r)r 4000 feat lomg an a 

9 faot p.r mile m e ,  6 foot bottaar wldSh, 3/4 of d!t& throrUb fro.# 

muuLc the rset in grav01 and mlide roe ,  m a  dug entito1g by b a d  for 



t b  eaatr per foot .  There 11 .Ire 600 foet o f  &foot fltnr r a t  oa 

trestle on a m a e  of 18 fwt par al la .  t a r t  o f  flaning rrr CZOOO. 

Annu8l =intanam@ arera@ar 8-t 9800. &oh trouble wmr at  f l ~ a t  er- 

L I-1/2 mile d l W I  with G f o o t  bttk oaartmot*d eth borra 

and 
q.val/aol:. a& a nho?t dimtuaae thr- mQ/.ll frmo of p a m a t  

fromt, coet 80 ornta par foot. 

In the ~alrbultl Oi8tri0l,a 2 mile dltoh with 4 - 1 / ~  to.( 

batam rod 6 Coot top width w 1 O l  a aamyiag uspelt7 of about 1- 

m9nar IWhea throu* 6l.y .nd rail rt upper cad urd b l i b .  rd 

looas  rarabrifA at the lower mb, waa aunrtmctou with plor a& 8cnp.r 

.ad h a d  f ln l&@ for &bedO par mile. Thir 18 bl# for thir  WP, o f  

tlanm above oaume mdh tro&la. 

Crr! Cmdlc; Creek in the upper Kurkokuira dirtriatj ,,a ~ l t &  8 

feet rids a t  the top, G feet st the botsorn, 2 - l / f  feot dwp,  and th@ 



lcror b n r ,  rod l inrd, uar aanrtrpcted for C1 per foot,  The a t e r a p  aamp 

lag uapacity : a  &bout 230  ine err inaner. P) t:tch is thrmgh fr3-a 

mu&, elay aad 8511. 'Phe lor  ntrlntsnonoe of t h i s  Pitab ir 8 ~ 3 o d  proof 

tmt wd l l n  ng M l g  ropy@ &he .QQed coat .  Sod is sat in 080 faot 

s q u a r r r  rnu starting a t  botton of 16rcr 81ao of the  dlOab, an* mquare 18 

;>lacred on top of the athsr in =ah the sms wmnnrr 88 Iryiot trlotr, tha 

l ln!n$, however, omformlog t8  t!ie dope  3f t h e  el&#.  

; now b i t a h  1-1/2 ma!ler 1- har JIU t boea oonyletd In tho 

Inn3ko dl8tri08. "itli the uoet , t foc  ::f abwt 1.533 feet o f  fmmnsu8k 

al l  tb. ?loserial Pitabed w s  aeeoapreri slate rntl ra-kimt ln ;leas or a8 
Z 

tl ias r o e ,  free of rrort, d l a m  ;crtlon 7r the di %&.I fo11o.cr the 

ateep h ! l l r i u a ,  -here 43 cut in the rcai~ i o t m s t j e r :  ~ - : / 2  t e a t  dmp OE 

tag lower rld.  a r  nraerprl). ?he d1to.h ir 5 feet at the bottos, V feet  

a t  top with s vrode of 5.8 feet t o  tha ~ f l e  a& c>rrrtrzleted t o  crtrrj, 

\ 

about 250 ntners !nahea. The rod r r r  f rmt removed by bab, than flouod 

and l avs leo  off with tr u n g  sctrper ~ i t h  tar rea  &nu aug rad f ini6iiQd by 

; f  c' anti smtol.  r rom 2 t o  5 -an were a;.lopaL f2r ~ I Q  seaieonr. The 



tatel coa t  a f  the Clitah r e  36000. 
e 

; etanay bar rsoautly been plrue for ua oaomua dltoh proJaet 
a 

i n  the ftfrbaakr Ci8tilet, The main ~ i tahwouldrua  fmn the it3tAke om 

Chetanlka ?lrar. 3/4 o f  8 mile b e i ~  the junation of tlilth and ' c anor 
* 

Crecnr, f o l l o w i ~  tho aorth rfde of tho vU1.p. thm mrriod &ares8 the 
.* 

Chatanit6 :;!vez under B 65Q f t .  head thm- a 78SO foot woad stave ryphon 
4 

4 fea t  i n  Jllawtar, t o  Qeury  Crsex, than p r t  the herci of Ll:tle '3d3mbo 

a& C F O ~ ~ B  t o  Vaal t Creak, then tRrau@ a 4000 fo3t tunnel t o  Fox 
V 

on :3laatrea~. Creek, whom the how m a d  be S S l  feet. Pars one brcrnOh 

would follaan up t& north ride of Ooldrtroas C r e ~ k  to B31dm. the ethar 
* 

branch ca~t1nulng mas t ~ r l y  ae far na ?star Creek. ?hi 8 ditob 1 in@, 

w . ~ ~ l G  be 100 c ! l e s f n  :earth. the d i t c h  t o  be Qq r l th  steam ~r.orela,  ~ ' a a t  

15 fr,.ct y-rliie at the bottom, oa-ria0 on b made of 2.W feet t o  the ~ l l e  

and 9 r v  ltap m aawiag aepmai t y  of abouf lD00 ml nerr ¶aahar, To rrrald 

as mch f r o m  -6 r e  pon~.lble,  the r ~ u t b e r n  exmrara of  the h!:la 

would be f 9 l i o w ~ u  and the - h t c r  carried &crora the aec: a-6 mud tdler8, 

t!~r3uf& ~ y p h o n ~  i f e e t  ir, ui&raet~r .  nnore a3..al& be 4 ~ ~ 3 3 3  feet o f  U l r  



c3ntinrPaPs rood #taro ryphan on tb ir  main diteh. The ryphone wouldbo 

rAaaed w i t h  8 fall of 4 fect for meah 1000 fect m d  tha ftado i n  t h e  8 

by6trraaelrt-l /2factplrlOOOfmt.  Th.nininrtra$lorofmter 

expeutaci tit t h e  Intake i r  abmt 1600 nqrur lncher. To &arum a 8 ~ f -  

f lclont -kr rupply at low a t e ?  period#, o lataral dltah 18 ~'Laane4 

uhich~oulddcmblr the rupply, kringlne it ?run Psrrmer ?ilrrr t o  the main 

ditch at &11 Cr.e<. 6, dimUaea of 40 n i l e r ,  tnclPdiw the 2 railer o f  

syphon and 1-1/2 mllsa of tun-. Double e m a n  wodd thm be 

Instollad on the min dl tah. 

Flusem md 3- 

Fluam, and In mom asses* p i p e ,  are u r d  for aoabot ing wter 

a c r ~ e r  ravine8 or r1rc.r belox tho grade line o f  tho dltah, or d o n g  tho 

feoe of vert ical  c l i f f o ,  or over mound mntolc!ryy rhattered or prmr 

mtcrial produetire of large ewepage and abr3rptlon lorroo, or otsr 

which l o  tlort Ciff1c;lt aad ooatlg t o  axeante.  %or t dltahw aaaouator 

some of thme c m d l t i o n s  and some flume rvst m o r a l l y  be coa8tmot .d~  

d a y  ~ i l e o  of f lume hate been conatruated in 1-luska, but t,eoaurm of t h e i r  
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p.ns-llv hl* cost o f  emrtruction and tho d i f f i m l t z  sxperieneoQ In 

not ~ e n a r a l l y  asrd where ditchlag em be dune or where p i p  1) penairribla. 

?ltawa aro 1008 pcrmarrPt than djtsbra f o r  ar tho a t e m y  $8 

not in  use f o r  the ereatar p r t  o f  the year they a m  wbjsated to exaap- 

t lmal a e t r ~ i o n t  ion. Sudan& v a n ] .  in the miter mure deep ~ u o r t t i n g  

af the llnlry. boatdr whon in tree and during the winter tha aation o f  tho 

ice  and fromt loosen@ and ram* the Boarda. Snow and rook 81 idea, f loodrr  

the weight of the deep rum, foreet f i ~ e s .  and other aatr. may a11 cruee 

speoial  preuaiitionr are naomanory t o  protoet the ~ m O d  from thaw in^^ 

3tti%?~ise the f o u ~ a t i 3 m  my so t t l e ,  opm the joints ,  l o ~ s e n  the boordm 

and m r e  the flume to  bnak t o  pieaoa. Thawed pro td  on frwaiug ezmndr 

rai ring the  flume usd ttrnlry 1 t oat o f  l i n e  and @. Cln oub~squaat 

tbowlng, the flume rill rare17 retorn t o  it8 former poaitian sad aft- 

saver& such aucoosrirr periods w i l l  be ro aut o f  r ~ e ' t l d z  tie t3 renQllr 



39aoerrful naaw o o a s t r u e t l m  over frozen bar beon &a- 

a m  1ibh.d where the horv7 sou oovorilrl: is 6 t L l l  intaat by i s l ac lag  Ieryth- 

wJsc rlth the proporwl il;mw, tnb heavy par&dld!n$ log atringore on top 

of the roQt an the re  ore @.awl the r i l l8 up3n rhlah the flume i r  t h w  

cmrtruat .4 .  chon there l e  no mod, the  frosen lioprd 1 m  8over.d. with a 

tn ick blanket of rod t o  keep i n  tbo rroet. ,+ t h i a ~  aweri- of el.) 

%tie alao  barn used but it 18 not a perrtancmt proteat lon.  P a t f r t a c t q  

fmmlatlonr have ilu, b w n  madm by dimlag riudlew holer ,  f l l l lnr  t h m  

wlth eravol &ad plaolng on top  a r i d e  ?Jalrak o r  tllnbs? t o  djetr9bute tha 

load* 

i- notable a x w  J a  of rueomrrfd flume eonr t rua t i3n  over frosea 

ttoand bas aane on tho Xioaetne &it&. 
(23) 

"Phi8 fitme 10 1100 foot  low and her 8 width of 8 feat aid a 
crepth of 28 laoher. It r r a  aoartraated in 1901, ud un8fl 1996 or 1937 
t r e u l n s d  proct iorll y perf eot a l 2 g r n ~ n t  both h o r t s 0 ~ 1 3  .ad tertlarl, 

lir, c x t m r l v e  repairs rere nooersuy on it u a t i l  1969. In putting in the  
i'ouadatior,, trmcrbar worm dw 3 or 4 faat !n tho ~'POILIID m, ' - 
r 7  1ch war pra~tlaall~ al l  ieo. . r i l l  whs Lafd In t h e  bottom of 
t h e  t lvaab and the  u p t i ~ t s  far;tanad t o  t h i s  r i l l .  The cu88~atOd 
-&teri&l mb!\ then re l a m  IF, the troncilc*~ 938 t l l c m ~ +  t o  freane &fair, 
I o t o  ! t e ~ r i f i n u l  c.jplUitio~.. Sod mr ~ 6 r r ~ P ~ L l y  r : la~ed  6Ver the t?ettOhr 
the  upri@hts were than  wwed off t o  m a e .  and the flm a o a r t r w t o d  
oc trwr. E;v.n with oll t k a t c .  p r c w ~ t ' o n s ,  howmrer, a t  the md of ahoat 



(82446) : iume across Crooked Creek, Cangar ditch, !~otlncil  ciirtriat . 
-1 ow- 



eight leare the fluma mt la anah bad mhapo that axteaeire rmpelrr had 
t a  be 

'Phe p a d o  t:, be given a fl\rrsa l o  generally goterad by t o p  

mpnf eal f w turmr . T,hlle i n c r m a l n ~  the gnoe, i n o m s o r  the  v d o c t f ~ ,  
/ 

pad thereby pmito %he rrao o f  8 a d 1  s i n  flaar 0& lama mxpmnmor thi8 i d 

prtictiee ir aot tho rule in  Ual'k8m Gost o f  the A l a r m  flunmr are met 

on the  am8 or at &dl&tly 1ner.area p d e  a@ tha dlt& There are a 

fm rAacar where the 11- grrbo lib t r i e r  that o f  the &it&. The imn 

flnniw rhiah &D in reaent year8 been plaoed or! the mrket, ham mny 

r d v o n t q r  over the ordinary boara flum and ahoald bo given rronmidon- 

I t  often happaam tbmt a big, rkring in the upanre and 1- 

of d i t c b  a m  be -e by osrrglne the water taroms a r.llw or other deep 

~itchee in tho S.rar4 >enlru~l8  and on e feu of the larger 6iteher in tho 

intr rim. In the Yukon Terrl tow m n y  larpe ~ y ~ h o n r  hare beun  PO.^. 

:..lvctec. step1 i ~ l p e  hE6 been used tot 9f the ~ 1 u P a n  eyphons, 81ttrrxlph 



wwd-stave pipa h a m  almo baon u a d  rlw 8 number of Ut8h.l. Ihro roo(- 

for 3tRer f3rc4 of rlooar mlnbg  for ronrorlne tire ororburda, lmdily: 

.Ad tailing p i l e 8  or for t b a w h g  pprporer. Yor r ~ 8 h  uame t t  -ma itor, 

the dl%& or flume !nto the prerrure box or pear: oak, from wh6ra it 18 

conepate4 thou& piper t o  tho tiante. F b  pt?otiaa Sn mrtaalt om- 

~tractlon In irlarrb aoer not dif fer  fron Wiat fol lored cblsaahslu. Alas&8 

condft ima do, h m s r ,  qmera t o  # o m  extent the I c M ,  alse 8nd msthods 

:lrat.d rtrd, 7 9 p  r l t h  ally-Jolnts 18 g e n e d l p  ured b   lo st.. 

transcorted ana be c?aB;ly and qulakl# lo id .  -'it$ evc?rapa te?oeraphY~ 

ex. a-ionae hse nrotoi i  tnot si i t r j o l ~ t  aipe v: l l  e t a  great h~raraam 
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prowr M. 1n the prersnt 1Clarb.npraatleo framlb t o 1 6 U . 8 .  

stmdrM guyr pipe ir nred, :a dianaaterr f % w  t t o  36 fnchar. 1- 

p i p  l ine0 orr not the d o .  

61- sl ip joint p i p  an allorme bf three iaehee t o  -Oh 1- 

mast b~ rrroae f o r  Joining- me sad of  one Imqth r l ipr Into  the  raQ of 

tho next o m .  The larprsr o i tes  of pipa should not be Len* thn 14 @SP~O, 

barfly. In wiry r l i p j o l n t o ,  tho pfjm thoee and 18 of l a ~ r  4iarot.f 

ir heat-+ g e ~ o r a l l y  by l d ~ C 3 5 ~  bur1.p dipped in  kerameaa ammd i t  rd 

fmtbrd urd while ff:amdod t ! ~ e  piper &re dtlren tapather nitb a hw+) ran, 

~kieh Is Uirectea arttniast 8 arivint rAate aoreriae the opp.~laite at& of tfro 

pipe. As 'rr~ny of tbe pipa l ine8 am 2ov.a quite often. tho .nd bwmw 

sdfar#wi and hsttcsrsd a8Q tho Jslat Moazm le&fcS. 113 Joinlag p i p *  i t  

i m  .mn arrul t o  rrop the mrller cud with burlap or armva~ ro.W in tar 

anE tbea drive 1 t fnto the larce end of the ;-ipe next t o  I t .  Fltr-$3int 

r i ~ w  i u  equippea r!th 1tai.s ?or slring t o  , ole the ; ; ! j ~  e t~l"ather. 



~ f c ~ u t a r e n  nest byclraulic pips for rhipment. ao that from 

t o  5 ~?fferent  d i k w r  t r  of pipe are r.loc& one ui thin the o t h e ;  thm 

enb are either tartem& to(mthrr and r o  rh1pp.e. or the p1p.r aye w.bR.4 

/ 
t o  kelp $hem tmn morfng r#i Uu @ad8 .sale8 alth roodon OP mtol oam 

Find I.ah to-rr by a aoatr.1. iroa t ie  rod. Thlr l & r t  mothod ID the 

bettor a8 the aapm 1.10 tho from v. X n o a k ~  pipa or  tbe 

shaped g a t 0 8  pnakod f o r  rivet bole8 have reen r h l p p d  i n  W e s ,  t o  k 

later ?:voted together on the natrrd. *lr is, however, not ~ d t i ~ a b l o  

L ~ B  & -or job ~ ~ n o r l r l l ~  reralt.. . . ips before leaving tbr, tactor) rrm 

a& to p i to  t lmoothar mlstrae t o  tho laterlo?. The aootiag of  pip60 

for &.i:~nent mckse L larm saviag in freipbt, 2 6  they are panerally 

am further foci1 l t iotae  tmnmporte tion. 

i t t t le  atteation is [.itan t o  the rtme of piper In luto. 

Tr5.y moon rust &nu o&o on4 whoa thla heppens on the Lnaibe the inte?Dd 



mtle o f  28 ye? cant artrdr uphkltum and 72 yo? cent a d  tar (??me fmm 

o i l 3  a~brtcinaea)  . 
SpirrJ riroted pipe with a1 IyrJoint  bat mom oftrn rith s tea l  

or c a t  iron flawed joints i s  d r o  in n d e  ' n  J l a r k h ,  aepaelfillg on the 

I.vrsrourar thaa the ordinary riveted pipe but la c~nridmrobly hlgbmr in 

ooat .  nazl$vj jointr & l @ o  hare adraatafer but they ore heav), cxpenri+. 

in first coat a d  r B  It ir  best to h r e  t h m  f1tt.U So tha pipe c t  tbr 

f d ! t O r ; l r  they mot pmlt  acsting for mbipemt. 

', ood-stare p i p e  lines ancl @y@ons have hean ocmrtmated in tho 

'~mara r"en1n.itl~. and t 3  tr 1 ~ 8 0  extent in tke !ntt-ribr. The 6-B Crntrrl 

r,ipe l l n r  of the ":ld Goocle Xin:zt& and Trading Qa., war a0nrtrttat.d of 

. Y ~ N * '  f o a n c ~ t  lour. ?he ~ Q U W L ~ O O  t I pc 3,. r : r met  : ems eusce t l b i e  t o  



ueteriorntior: wdor  Llaetsur eondltions thkn those made of other noo8r. 

3!mjrnrat*we aoor not mame it 80 upre8 o r  aontmct like r to r l  g'p.. 

Tho lntemal frieticra Is 1.86 t&a the rl+et.ct Jpa and trader f r e ~ % l ~  
,I/ 

awdl t fonl  rill au?yntrraauhlsyrr .  Itr f lrrt oar8 i a l o r r  tho 

the hmrj steal pipe rad f o r  larw i n s t a l l a t i ~ r  for Ion# l i f e  la  d l r t r l a t r  

farotably located for  trmrportmtion i t  i s  worthy o f  r a i m r  o3nrlderatlon. 

[ : m a  in teapntun rill ~o-• the srrp.naion or aontrciotioo 

of s t e d  91po !im. The l inm arb u r d l ~  la ldshan tho w t h e r h a r  a 

more o r  fore conrtrnt 8mperutwe, r a  marly 1n the r p r l ~  or a t  n16&btB 

%err the l i n e  em ba La16 on (5 dl@t lrtenrl a.it+e, ooatraatlon will 

than t a d  to r t n l # h t o a  out tho l ine ,  urd up .n r lon  rill return :t t o  i t 8  

n o d  por1 t ioa.  i;hm in w o  sad fa11 5f r e fe r ,  t.Cce PIP() l ine  Is proat- 

i d l y  not affeated by outatde ta~per,turrra. The are- rmill tlpr 11- 

seldom uerd. L a r g e  ond lorig pip0 line0 a i e h  are pmatic8l lg fmto;ll& 

3f s3me ti& o r  they s y  be pulled omrt by contract im.  i . 1 ~  l i n e r  a n  



further protooted by a a r e r i ~  &hem with sod, nosP or eartb m8d on r t u p  

e l  cre dopes are burl.8 or  amand rf th r timber rhad to preraat In- 

J u r  lltxm, 6 rwa l a id  on rrr rvenm of  $00 f.rt o f  20 tMh s l ip  

$ o a t  pipe rhloh h b  b.sn or.4 durihare but war in  good ooaditloo, in 

11-hour rhift  st a aO8t o f  about 4 ocmtr par faot. %lo w8o on a wed& 

Qn Chitito Orerk i n  the litina district tbe p i p ,  r a s  1.14 aria# 

the night r h i n ,  the lortad.timr and e r e a n t i o a r  were Ind. daring me daym 

I t  reqatrwl ~ l x  night8 for 16 wsr t o  lay 6#KIbfemt of  @lip-Join* pip0 

timber crib, qravcl and a l 4  f l l lad ~ p n  103 feet wlas, 10 feet  hi*, I t  

feet at  the brre with 24 foot rpillwaq, 144 feet 3 1  Z foot flume, u 

O by 12 foot pamatook ulth ~ r r r d  box and the ins wllatlon of  tha p i p  

lit o::a .,.in8 :n the interior 6 5etl 1s:: f roa  330 t o  M)3 fart 09 



16 t o  82 in& d i p  Joint pipe or 8b-t aor* mllo of  r d l  ahmeter pipe lm 

10 harur. 

/ 

plpa at the pmrtoak to l loud by 8 Im@h or rnorr 09 1 . r ~  diamotor ?!pee 

the r i s e  of  the p i p  I s  rsd9ood from 1 t o  4 in-r at a tlu* a p i p  

l ine  of  but two o? three different U ~ o t e r r  i r  not oowrtlo. 'Fhlr i o  t o  

large 0:xtont d w  to aor tlng :a r h l p r n t  mb to  u r o  on thr, mar8 o f  frigu 

pipe or p$pa o f  haarior pqp. O~tt in6  down the dl8maOoc of  tho p i p  

the hoa+lar promeuro ean -417 ba haaUled with -fats plpo o f  

1 igntrr 'The aa8ll d i o e t e r r  o f  of tbo p i p  Llmr md UI, 

amry b e a s  00--2onl.p nada ara the cmre of .?a& Internal friat iar; or lo- 8 

umally lor. Thla my be J%mtified, where o t h r  amrldaratioar aotweli(rh 

the remaltlag loor  fa hara. Mart on~!neerr orneed that in  ollOer to 

nccum rlf lc ioncy m b  eaonwy in a-?natrpatlonr water morrl8 flow :n tho 

r i p  at  o velocity of not m.ora thaa 2 f ' r~et  per s e a m i .  3uch a rn6trio- 
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-ah of thr p i p  nw in  uro rsb boo8 obtainad f?au formar 

hyaraulie plant8  and har been pwshamd for a very nmlnal ' f ig~r* .  !B 

i 
$ a r t ~ e o m  pipe ewe bellttiiy the s8m aord! tloas, mPld halo be08 

i 

/ 
obta1a.d if a now oatfit bnd boen pureharod, 4 i t  rtmde xmay of tb, 

3rmt9tlcm0 are mtting along the Wt the9 uaa with r h t  they hare b8e8 

able t o  pt. 

a n v u  froor $8 used by & f.r r d l  operrtlonr la remete dim- 

trlcte for mt;md-rlulairy and ~ d r r u l l o k i n g  MQer l a  pt...uto. Thore 

are a f.cr plaaea *an f t  18 uaod Pabor 81 much ar m a  86 foot head. Thlo 

canvas fire nose md rrorsler are alro urea. CWPI h ~ # 6  itink*, cUPl  

mn6  out8 oaaily in am&ng it over the r o e  aab $8  dif t laal t  t o  b.ndla. 

{he  iamnlour o p o r o t ~ r  h m  tarrod hi8 home Inrid8 Pdt out amd frrr rump.nbod 

it fmrr timber bontr r o  a8 it my drain earlly raB and keep it 

rrm chafingwhm the usfsr i o  tplpod 1% -.'itb ahllm f lad  t o  mi- 

nnb uauer l& bead. t t hnE tho adrantap of p ~ r t a b l :  l t ~ ,  brit !# omally 



mare costly tmn pipe o f  sia!ler uapabitg. 

CIiants or monitors, knd norrler used ir! :.laaka are of rtan&ard 

makes, prinaipollg of Scuttle .nd 3.n PCanalsco manufaotun. The double 

jointau gioatr ,  with or without ball boarin-, are urea w d  Prrder beach of 

150 feet or more deflootorr are ganerdly umod for handling the giant. 

hf leatorm handla a plant 80 mah earier and quicker that nom 8nL bettor 

rnrk a m  be aaaampllbhed. S1PT1 plant8 under low heaor are pointed by 

h n a .  The areraw opentian8 use  fro^ 80. 1 t o  R O D  8 giantu with 2 to  4 

inch nozzler. The 2-1/2 and 3 Inah noza l r r  are the ura1  mire in tho 

interior, 3 to  4-1/2 inah on the S e u a r d  Psnin~ula ,  and in wuthsrn A l a r b  

wfiere lar-r ralumer o f  water are obtairrable giants In riser Tor. 4 and 6 

are quite ~sften.usaci ~ i t h  4 t o  G inoh nozzles. Eo. 7 piants with 5 and 6 

inch nozxlem are u s d  at  me operation there, and while the giant# are too 

he:+ for tne pnrent work thaj are e part o f  tho o ld  equ1:znent. The 

larmrt norsle urab i n  Alash as f&r ac knoan is s t  Valder Crack and 18 

E' inches i n  dlomctsr. :-r~en water aupr;li ea get lm a l l  operatlcrnm are 

o b i i ~ = e d  to reduce the e ize  of the  noesleo urau, may aropping to  2 or 

T-'/2 Inah. lor  unasmutt in~ tnd for cuttlnc froet L swiller n o z i l e  
-115- 



bar bran faurd tbr mrt retlrlautorjrr a 2-la& being w#l ly  u8.d. Orlt 

out tho &arketa ia tha giant@, mtr the nori le .nd bortroJn %he rhrp. of 

Glrairr n t c r  oonbrinr suah fla, grit. 

B o  unlt of ma tar m.aerrmnt in most gm8ra.l w e  for rS1 

Qarrar of work is the nraaond-footn bnd from i t  tha quaatity srpreroad 

in other term, u y  bm obt&llnod. I t  10 an abbreviation o f  *cubi~  f o d  

per rooondw at& may be deflnoa f a  tha unit Tor the rate of flow of untn 

flowlag In a rtrarrar 1 foot rid. and I f o o t  deep at  the rate o f  aar foot 

a meuouii. 'Po Pbtain the a m  q u m t l t p  o f  uatcr i t  i r  neaecr ary W 

t1plg the oPlabor o f  seoond-feet by tho tims. !: l o  ti mlt  not o f t n r  

oaec; b7 Xlrrrana placer n;fners who rue nore fmtl i&r with the "Isinerr inaha 

Tha "nlnsro lnUhw ez$)ns ~ 8 s  the mito af flvw and is applied to 

the  VOltazw of mbr f~miag, through an or!fioe o r  rival sib@ ~ i t h  b 

r jven  he*&. Tne bee zf t n e r ~ t r r  LEO ttie &it? 3f the ~ r i f i a e  elffar 



jn uiffsrent #tats8 whars they are deflaed by the law, The &lifomT~ 

n.alnerr inoh'' 1b n a w  the ane in , ~ o s t  a o x o t  u k . 6  snd k b  a e f i d  by an n e t  

r~prarea iinrgh U, 1901, uo f o l l ~ r ~ t n  "The stunurn minew In& of wsUr 

t o  the 80-&ale4 *6 lnah herd' and I @  euPjt(r1ent t o  one-fortletb 3 t  

second-foot . 

(84)  3oaio. X .J.. I. P r ~ ~ ~ t l c a l  Tract ime qr UydttiL:l l o  w, 188bt F. l S 6 ,  

the vOlumeof tho txlmr'a :a*, b8fia.J am the o m  tr6-hwdm&th p r t  o f  

the  dgantitg of water ~ h f &  would not through an o&ug 12 inches high . . 
d 

by l;-t/4 i n ~ l m ~  aide In u l-l/f Inbh dank, under n aoa8t-t he&& of 6 
., i,' 

?nohas ~ o o t e  the t o p  of the d l r W t g r ,  nsarsad tbat one m;aer'o in4h 

per minut 
waa equal t o  a diecharge af 1.4994 cablo feed For al!' p ~ t i c t l &  

L ' U ~ F D B ~ F  th ia  m y  be Ilkan O) euuialmt t o  1.6 cmbio feet or 11-1/4 

r.-,la. of Faker per ainute, or, !n other ~ r . \ r d ~ ,  L c ~ b g a  Z J O ~  !r8T SBCOB~ 



?he "auia.Rscrdn I 8  a tern used by F- of the plcaer minerr 

as m.;'Forttlng tho volume of r a t e r  tbat 1 8  necerrarfr t o  mcrysrate the &I 
/ 

from the m t e l  in a *lee bas. I t  $a  an l n d e f i n l * ~  and ~ u t l a i r o t o m  ," 
tern as the rate  of  flw neemorup =dm with  tho a l s o  of the r l u l m  

boxes, the -do a t  whteh they are @ram, a ~ d  the ahsrmtor of thr 

gravel. h 61,l'pieehead 1n i1.0- i r  -ally oonmldomd as equ~volmt Be 

the mmnt of ntor necemrary to pra:?crrlj oury all the m v e l  that d t0 

8 m r a  mn aRoroT i n t o  a 12  in& oluiao box art at o mda o f  6 ineheo 80 

12  rest .  k 8laioa h d  under varyia# amid: t l  ems ha8 baen faamd t o  ren(n 

frog 3.75 rooond-foot t o  0.60 seaoad-feet or from 20 t o  100 m:nen iaeher. 

The ~ ~ 2 i o e n u s  aa uroC in R e v  ialan4i i n  oqultolmt to on0 aubia toot per 

raaona or 40 California ~ I n a ' s  iaahee. 

There are throe dimtinat methods o f  determining tne n~ o f  

water ta  open ahulnalrl fl ) by raueraremmt of elope .hQ 0rba6 boetion 

and uee of formulor: (PI by memo of a weir( 2 Bt mebrarvrsrnts of 

t h e  ve loci ty  of  the e~rrent m a  of t h e  sret sf the cross rectlar. Tho 
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mathod ehosau far ary orre depeabr on tha loail yhysiual oonbltioar, 

the &em- of aecuney dorir.tl, funds a+ail.ble, and tho l o n m  of ti- 

tbt tho rooorb Ir t o  h omttmod. k. nlzu$e method of aroartalnin& 

tho 6pprori:rte uomt e l  n w r  nortry in pr own ab.nam1 10 to reloat 

a atmight porlion ol marly u n i f o n  crorr roatrlm aloryt ths dltah, fltm 

or @tram where the water mnr m o o t h l t .  Ya ours 091 110 feet &lame: the 

okaanel alld mat stokcrr ~ ; t  ead or r tretdh cr l ine  ~ Q P O O I  I t  and bill 

with rho$ or small gratrl anb fltting lnto thsm ayli&AOJ reodrn a- 

4 t o  6 inohma long are thm fiaaod In the rcprul er quietly u porslblo. 

Bots the arenpcc tlar rrhi0h I t  takas r m r a l  of  them to tmreree tho 

diotanua, Biticra the clrt&noo in feet (103 fakt1 by the arorr&?e ti- in 

raoands oab t~ te  tmlt vlll be the telocltg in  feet per rooaad; thir 

atult1pli.d by the a r a  o f  the araem .ectian of the stream in  epuarr feet 

t i l l  cive tha number of a b l e  fmt of uete~ .  flowing por momand. If 

6hma.l 1e not unlf0r~3 In cmem o.c~IoL)* m arrmp.a mmld bo arrde 

the xeasuramentr of the  croos 8wt:on  ~t diff'r?sq-nt ;:lscec. Slfferont 



kindr of mTtrU@ flmta ur, me6 kt flmtr of mob *ape .ad wal@ted 

a t  the bottart r o  fir to  be I a a t  affaaaed br xlod ohmld be rmd. In 

mrfaea n e a t  rsoramurmmnte of otdlarrr rtrmtar with raPgb bottom a 

d.duetion of 10 pamaat f k m  the mrfccec, rJaaitr at tho eeater o f  $ha 

rtraem i m  ganerrrlly mad@ far the acrra rafooity. while in - d m ,  dltahlrr 

and fl-8, 5 t o  6 perasat wiy be a h l r  amayetian meotblrpl t o  the 

aanothn.Ir their d l r  .nd tom 6f arm. 

table on klukau mter oonduitr, m n b 8 i . m  

ams of the ra!. ieat featurt 8 an dt%dla8 cL4l i voring mats? "tmdor rar iara 
v 

releatad eumflea are &irerr. =y of the dl tches a r q  but o m d l  

ptoportlon of the m t e t  for whjah they are aonrtrueta. UM there kin8 

nrmt fluatartion :n &be g r a t J  ty  that Itm &I ~ l v e a  J R  mlg approxlmnte. 

The or088 ~eollon i s  d r o  vsrlable. 'Phr, dnta glren bmeboaa obteinod 

fro2 zany mmreea, ~ l ~ l ~ c : ~ l y  ?ram UIe operetorr. a r  11 a s  not : , m a t i d  

t o  . .ata;lrs a 6  met.. saah detuflr. ~.lrr~;aa ainarr soldam tsbl roaoctnt 
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of the roltana of water umd. The ~ a ~ . a t  of aater osrrlod by tho Utah u 

gitm. ir  nat I t 4  cwrrylq n w o l t t ,  but the 8rsrcrfi.s rol- 8f d l t 8 b  - 

I 

used, i s  ~.nerm.lly not d m  f r o m  tihr dl@& oupp&g. r)H hmd or p?oseoru 

I s  the differwoe io elcration brtwwn the nmtsr level in the penrtaok 

and point where i t  ir dirah.rf;rb, and 80 the  war& prmerda oprtraam thO 
e 

hoad w i l l  diminiah & a ~ ~ r d l ~ ~ r n  

li.ny of the drift miner and 8- o f  the s s t a m  romper operrtienm, 

brlne  unaUa to obtain u t e r  athrnlre,  pump ssller for rlwlai&g Wsrnrn 

fuel Is not too srjwnrlte or $he l ift  too @r-t , Jt ha8 heen found that 

the coot of p i ) l ~  meter 18 l l t t l a ,  I f  uy, hie)ter thm I f  a dltoh Of 

avemm length brcd t o  be aonrtructed .ad it. cost o f  aonatruction a& 

wintenutor oars bakan into oaa~ldrrotion. :wa'p.lng~teralth aterr 

e q u l m t  or water ~)dtaer for hadmZic  ajainp has been trim, but In 

! mctic&:lg al l  cases mi@ fa- t o  be t o o  aoct ly  t o  be flnanclhlly 
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meuesrful. lo  ram d l r t r l a t r ,  a@ certain mrts o f  the lntetfor. where 

m r  oan br proauaed by the tare of dMIp furl ,:r i n  other dtetriota when 

oh-p mter power ir av&ilable, it I # ,  however, 11 -Pstber for further 
,I' 

t l v o l y  law head, Us@ amor and more eifioient type Of hydrailia t.rr 

afford a cheap and ratirraatory -thou tor tailing a prrt a f  that rvall- 

ptmp water for mWl hyamd143 purpomn diraotlp to  tho ~iult. 

In the min!xq$ of  ormek ileporftr, the e z c n s  oroak rPter su8t bo 

kept out o f  the wrhhg pit urb -8 prwlded for drainin# of f  $be resp 

age mtar. 804 or timbmr & r l m l l ~ ?  t o  tr.o.e deaorlbed a n  emrtruoted 

aarora the e m k  at a paint above the arm t o  be zlned. Thaea daPru rru 

equipped ri th gatme to &el lrer ~ m m l m l u l o e  water t o  the p l t  uhm rrquirea~nd 





+jth an .m@e rp2llroy f r o m  rrhiah 87-par@ dltahor or Atrarr aonduat a l l  

excmrr mat;rr a r m  the ~ 0 l R b p .  ln arrrov mais rinacrd n31oyq t& 

ure 3 1  a large by-pur fl-may be thr only m g  out. ln t z u t l h u  

relleym,tba em& 1. gaaaralll dindad t o  the oppoelt. .tam o f  ah* -1l.l / 
by the u ~ e  of ring or dlrenlon tlmm. %a eroers -tor lo a o m t h r  8l.9 

bondled bl, uai- an adjoining pit or a by-prrr. ?ha by-prr  aanduito 

a h w ~ l d  bo =do la?-. asd a1 mfo@o taken to proteat the o p n t l o a  

fro-. Rood amdittaar, whloh 8 0  often canre h . . r ~  lemmor. 

Uiwa drains Irdht: -0% the pi t  afford dnlaom under avanm 

oond i t i -8.  Thema at. -=id Joly rcr tar war& .Qvlmoor on ar ate* 

n grade rr bonditloor rlll permit. In -1 oprrr at 1llxm8, where th, 

wade ir lou, the a e d r t i o n  o f  t8111og rill rmza s top  QrairrPl;e,in dri& 

cars o box or analomad drpln m y  be a8rri.d along w l t h  tM oparat~ba. 

hpen&in(t 3n e a d i t i m r *  tho- drainm mag be o a r r i d  on o r  I a  bedrot& 

0" yrodsa r e  'lo* ar 1-11s inohsr 

to 12 feet. bttor t ~ m  f irat a.lt ha0 hoelt!sd@, the slbQs 8ad t o g o f  

the drain are timbered .08 aorered wltb moms. ?name drain@ at! urod i t  
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the aruvel-in :,peruti am am uorullg 1 or 2 feet in width and hei@t 

on the inrlde and have a wooden box 8tmd pipe met a t  tho l w e r  snd of 

s c h  cut. 7hile theg will hnWe the avercrFe reom- water, they are 

u w l l y  M l e d  apw t o  mrry m a  of  the  duiae  water t o t  *lab prtrpora 

theg are ~ c ~ l g  too d l .  

In the Fairbanks m d  other dlfttriots, IYrinoipllg at the ateam 

romper operationo, i t  18 not rlrryr praatiotl to  aarv 10% bod- 

rock drain. The p i t  18 thoa kept drained by 8terar pumping. The am3unt 

of cespap aater i r  uaudly rrrrll. moot of the water t iornu frcm the 

thawinp o f  tho froten gravel8 mad ralar, so the wpm are g.wrolly 

operated only at lntonnlttmt periods. Ijader much aonditionr the 

o p t n t o r r  s ta te  1t 18 tho aort pr:r~tit%l t?l;,aas of keepinr t h e  t i t  free 

of water, 



rmerns  t o  sarw extant thm method of minlag, and 18 a f r c t o r  rffooting 

the  oort.  D r i f t  mlnlag 18 t o  a mat o x t a t  bmefi tod by l t r  f o r  worm y 
It not f o r  tho  f ro ran  aoaditlon of mort o f  tho deep F?OPIIQ, i t  would bo 

imporsfblo t o  drift mino i t  exorpt a t  a prohib l t l r r  coat t o r  t h b o r i w  Y 

m d  pumplag. Tnmro a re  tw klndr of *art t o  eontend with - that *!ah 

i s  pbmunently frosen, and that  *fob i a  e o n e a r l .  i 
I 

l o  pnuanontly frosen warad 18 found along tho Peal f l c  l i t t o r a l .  ! 

In the r ~ g l  o m  of r arthwertom Ala8)u bnek from tho ooal t, germanon2 

f ro r t  i r  reldorn encountered, bein& found only i n  a few lsolatod area8 of 

doe[. w ~ a d  ainte lou w i t h  a no88 and deep orerbutdra. Tart and north 

1 
! 

of tho A.le8k.n P k n ~ ; s  in the  Ytrlton ead XurLOhim b a i r n  an4 on tho s . r u d  
5 
1 

i-enlnsula, a pemmmtlp Froson s t a t e  !s tho n a l m ,  e8pealolly r f r m r 0  I 
aavered with more aa6 ma&. The ground umy be r o l i b l ~  froson t o  kdrool, 



and inmumaer aro mown ubors thir $8  over COO feet l a  oeyth. Tho 

8hllOwt orwk deporitr 9 p  t o  10 fee t  or r o  in aapth 8- r ? d l g  from 

o f  mrr axad rworiw. The bedo of the larger water aaorrcr arm 
/ 

v.nar&lly unlraren, t h a n  nry be lrrcml8r f rosea pat8h.r. while 

the n o - a d  jn the  f l a t s  odjroent t o  suab strc.titns ir o f t e n  rrltfdly froran. 

The m v e l  bmsher deng the milley d l  8 ,  mt¶ the deep anek fi ma-. 

o f t e n  davelop,thropdl dmiary., tbnd areas whidr m y  amur In rnorb or 

d r i i l r u ~  may ba natural, or, am on mom o f  the olwll, .abe.~llaat miairy 

h1.s 0rwt.d draimff. rasal ting in the t~wln l :  of meh of the p a t e l .  I t  

16 not uncorrvoon t o  find th8weti grarelr overlain bp frosen wal or over- 

burden. %bile not rpr in fa l l ib le  rule, thawd arsrr are p m n l l g  i& 

aocuz,fatton cf  drifting moa: fonn iag  s blanket ahiah l a r ~ e o t  to  r a m  

c x t e t  the uepth o f  8@1a8ona& fvort .  



The oceurronee and drpth of moason&l frort var ier  eccardihg: to 

local &irate .ad oomlltioao. la atwr unuerlaia by ponenontlj froram 

~ o l m d  end a o V r l u 4  vltb rod or 3OmBr tho raasoaal fraasiw affmatm only 

o f e u f e e t  oftbmrrrHaoo. ~ r o t h e t o r n d ~ t i ~ n r t b 1 r ~ 8 m t r l l l  

penetrate t o  a depth of 2 t o  10 teat or norm nrrcrh rinbrr. 'Phi8 f r o m  

blanket thaws slowly and in m l a l r y  oft -  braake oPf i n  lrrm s labs  rhttgb 

arc troublemma to  h8nU.Le .ad are omdi ti 3a which .rpesl.llj 1 1 ~ 4 i e 8 ~  

Qredgirkg op.r;rtIonm -lag: at  leart tho earlier put of the aorrm. 

The ampoaf tion and phynlml cRor~aterletis6 o f  mak aad frasmn 

wave1 are varf8ble brrt Psd.r aterrgo aondltioar m6ft i m  001pos.B of t 8  

t o  40 7er cent organic zmt tor, fine r !l t m a  nandr raB 60 80 75 per aant 

iae. ?kc 8rersre rrarsa m v ~ l  cantoins fro-. 17 t o  20 per cegt 180, 

althmgb smm grate1 umtalnjng B lorss perneatam of told8 art aontala 

=om 3ao while 80-e of the finer or tipfitl!: 'aukad gravel@ m g  amtala 

lea? thaa 6 par a w t .  In mom inrtanee~ the void0 are only p t t l g  Sf l led 

w i t h  :InUte I c e  ar~n:alr,ah.n it  is ~nmm t o  "QfS flr~lt". 



" A  f'rosea mbrtm.. brvlry tba iollslring phpr1a.l u&rraterirtlo81 
Color, gray t o  bl-t oasapaaod, 09 or-la nttmr, particler o f  8-4 ral 
s i l t ,  onwbtrd by lor. la h.rdau8 I t  wmr be 1iLldUd t o  h 80- .IrDbstQbr. 
The tmpentare af the i r a o s a  U rrrior btvoea 19O ur4 ;B1* ?. , or @* 
t o  IS* bdaa thr frwriry poht. !PM rte~mm phpiarl sbarratarlrtia 
a n  rr io l lanr 

5poif ;a  gravity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~l*sIt 
P ~ Q J o I ~ ~ o  heat ....m...we*...m...m...*.......o*.* -192 ............... Tei@t of 1 aubio foot,  poasdr .a?. 
y e l e t  o f  ~114r  In 1 d b i o  faot. pouadr...,.. 49.m ... Volume of r a l  140 In 1 aubia foot, par osnt 8l .S 

"Tho iimrar am takm from a number of .rperlwntr mado in  
1912 bg mnglm~aw In tho msfiop o f  tar, YWcoa Gold 00. 

5 0  wi @t a t  th. i ronon  grate1 por mbio foot ha8 Bma f e  
trosl tht  areram o f  8 nlrbmr of erporiambr to  be 187.8 poPadr, of rhiOh 
17.4 poondr i r  lee md 119;s poppdr .Orid* ?tie tmpraturo varll)~ 
batweon 140 and @ F., 8 v r t m  190. A t  m e  ~ l n c e ,  where I t  -8 

poraible to p6t r.sdiw 3LI f-8 b a r n  the rurfaee. e taqemturo of 2@ 
F. m a  r ~ o r d e 4 .  Tho tmper&W?o of the R O S m  boaroak t a r i ~  b@trsm 
Oa m u  14'. avaragiw 11-1/9O F. .... a 

Xlaadlkr lr: 1912 for tb -on Qold Ce. kmm his t es ta  on 46 ramplor 

he b a n  afam the fclllwlry 8rora4me. 



S ~ i f i c  h ~ l r  m a -  . 0.196 0 *In O D ~ W  

krrcrnt aolldm, f r o u n  grow (by ro le  Z1.0 70 .9 90.4 
(by rt. 66.8 81.0 96.74 

the becr~ak tw.prrttnre t o  vary frtm 2: t o  1 4 O  1 . w i t h  an atec%pe of 

9 O  F. 8 ~ w v d  from LT* t o  t@ I'., avenge lgO: hlaok ll0 t o  

the mturo o f  tho mterlel md not on it* denthe aeptb of freot l lnr o r  

w&;cr ' ! b s ~ e l r  or on the pre . tn~e or absence of zuck ovurburdau. 



It?) 
%. Cibrm etator  that t h e  teemruture o f  a ~ c p e t u l l y  frotan 

(27)~lbroa, a., Thnria~ frosen prmnd for ulaaa? min,n#l 91a. b. 9ei. 
rrmaw* LTe 19L4* i a 14a* 

srcl9nP iSO P, , axcrpting aloae t o  U1e rprfr~ee ubre the t a n p ~ i t u r e  i r  
/ 

tarfooted by the atmoepboria heat of aold durf the  stxmer or rintrr 

monthm 3r in the la?e&iate ~roxfmity of' s u b s e r ~ n  eater ahanads or 



'Jnlemc p r a i o u r l ~  remared by nwtural rpsnoiem, the i la8kr.a 

q d d  bearing gravmlm era uma&llg ooremd ri th nora or rail, rad a barram 
,," 

or low m d e  ororburden of mak. man&, ereifel or rimllar mutori J I fn /' 

are&I o f  pamanontly frorm mouad thfm fcot or tro 09 mar or rod aata 

as en is~pertiaaa and Ins-datlng blanket t o  the uaaarlylng moterial. 

!?xoarrting where the  depomit ID drlft  ainad or i r  t&mQ by 8rtiflci.l  

meaner thir blanket mr t bo ramon0 boforo the orerbrvdrn w i l l  thaw a 

for a ritallar rearon thie overbarden muat be rrmorod to  expore the &or- 

lying gravela. by rtrlpping tha gravel8 of thin materid, a emom or 

two In advance of actmil mining, the frotan irsve ls  mil l ,  under certain 

oepth of barren or r e v  low g~acle aratbtlrban exlatr.  t o  firrt remote rs 

~ b l e ,  before the &ct*ul ainlng &I?& t h e  siulcinp of tho @avals It rtorteb. 

?hie 16 nnt Qme fGr tne po: ribla Furr ,me 3 f  Wewing alone, but becsume 

thlr orerbnraen can r-enemll fr  be noro cheaply handled in t h i s  nay thur by 
-1 56- 



thom1n.ng~ethodueod l n p a t t i a c i t  through t h o r l u l a o b o x e r .  I t  ray 

also be neaomaary i n  oonneation with the tmil inp B i a p ~ r a l ~ o r  l t  may ba 

better praatieo t o  keep r9e.h material MI o l r g  , roots, at6..  rrozr, pmming 

/'.' 

t k r q h  the r lu loe  . b o l ~ .  

C 

tiador present ooardltiarm !mty o f  the Abmm placorr are too lor 

I 

rmdo t o  be profitably miad mrlerr tb ir  averburden o+n flrmt be n- 

movd at o aolop.ratirrlylorr w r t .  Thir rtrigp1ryroduo.r the rolru 

of materiel to be mbmeqamtly h n d l a d  by the moro srpsmth 

and t h e  gold oontmt o f  tho b p o r i t  l r  progortlasptdf i=eerml. \ 
t 3 

;< ' 
' .=,- 

mese are featrun o f  1 s t  Importmt e o a r i ~ r a t  im. ta $meat 1g.i 
. '  1 - . 

1' I l a  
t ion 3r the pormib~i i t ,  of a plaoer d @ ; ~ o l l t *  .ad tbo m t r i w g  opritsm p; 

\ ' ,  , 

a?, ~ U L  d be  c m a  LoorWl i n  the 1 ieht o f  p m  -lng the warsad tor rain i l l # *  
\ 

7 

much t n s  8-0 am the rtripplnq of we;. of t h e  porphpr?r aoppor, aoal. '. 
\ 
\. 

phos:.hate, and other Limb of Aepotltlr 8 0  i~ d m a  in the btatar. \ 

nsrer under presmrc f rom nosrles, slid rrhieh 1 n uamallg rapplsrnant.d 

t.l th water running tkrou@ open ahannels, IR C L L L O ~  n~tr ippiag . ' .  %en 

hydraulic methods &re not m p l o y e ~ ,  b;lt the P-&tor is ~3~1ctutlteU tklrotA$h 
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roach&, wh110 (~rarPlb-mlaIe1ag 1s art-rlwl deeper iats the cLepooif ma+-  
- 

1- mare of the p + e l r  so 80 t o  oonaononte the pofd eonteat lm 8ha 

The rmnral of oterburben ?roe extenc:rs armam I t  addam j%?- 

s l r s ib lm uauor moat Alrahn eorditlonr, hroeaaa of the grosia'ily I-- 

foot  t o  more thum (i3 feet, derr.odiag on the c!mclftliar. 11; m a o t  ba 
.. 

carried below the orea'e mQleate -err i t  l a  rir.,etigQ1 t(! elemtm 

the aurteri8l. ?he n k r  #upply rt mor t of the fiaoer O P . H ~  Ian@ $0 

not mfflcimt f o  pnrit both rtrlpplrtg and rfning at the rmr, tlw. . 
often 

The area rtiah oan ha r trlppod, thercforeJlln1ts the r o l t m  o f  so- 

tr,slt oan Do mlned dttrine the aweon. Ths renova; of o r a r b a ~ d m  Ir 

mnrtral i 7 ~ r o r e m t e d  durlne: the rpring high .atr? per1 0 4 6 ,  e t  ?ate- 



in tr.r -11 after the regular ainiw has been oompleted. 

In prepria8 wound for plaaer ninin(i, t h e  timber or bnrrh rhioh 

map be present i r  f l m t  rcmovea. The no88 or sod 18 best removed 4 . u ~  
/.' 

tag Oh8 mrrsr or t.31 after I t  l a  moo of f rort m4 r$ould be so Bir- 

pored of that !t will not fall into the euts isrter. I t  i s  rsro++d. by 

rat sr *war pramman 

After the moor or rod blanket hrrr hem renored, the mek thwo 

ancl outs up qta10rly upoil expoartre to t h e  r l r  a d  the aation o f  water, anB 

lma6 om-half of onn por o e t .  am nortapek to ,  hawever, mlredbr 

interbeddod with hwvler r ~ a t c r l a i l  as s a d ,  p i t e l .  olay, roots or burisb 

timber, rmrah hi&*? eadientr and l a m  rolmnes of water r r e  requlrd 

for lorr rtrippiag t%8tr, Under ~ v c ~ e  cjndlti~no made8 l e a 0  tb13 t 

per e m t  are p a e m l l y  troubl*rma. The duty of rretst In strilrpin6 

ncturally dswnhs 3n sang amid! t lonr  , but w i l l  r. nu@ ?torn  nhmt 3 t o  10 

cubic pard8 par 24 tmr miners Inah. !Jnaer very favoratle aondltloar 



nwimrtsl nMmr ormps c o d 1  ti-. 

:mere tho w(SOPd h 8  f0mr1~ ~ W B  lb.d &d the 8U?fB09 18 

oorerrd with rand and b-vy #?ad tailing, rtrlpplag bwaaro laom 

oor~p l ia8 t . 6  and the ooat rap booom H, hi* or to obviate ; to pa?pooa. 

S t r i p  'lw suah muad requfrme ut tr trader h '  @I presmru .rd rp0oi.r 

~-laar for handling the raatsrlal. ?hlr nrrtrrlal, i f  barran or very la 

;-dmr atry be driven t o  oaa r id4 of the tb be mlned, or b~mpad 

into the mrksd out autm 8d~uin1ng. 

O m  of  thm moot utiri.atcrrf -mod. far ate ippi- 010~bnd0m 

end one in most w e d  uao a t  the larger oposot f one I 8  to  aondact the 

omek or ditah =tar t o  the higRut paint fro: where i t  l o  dfrtrlbrt%ad 

i n  a meri~r of aroor dltehso In the ran-, or ~t r t m  oplmtlorra, 

laa@ tudizul aitoher ere urn&. Ttrarr di  taher or trenabu are bag bj 

hand, or c furrow 18 mado with o ~ l m ,  j ~ o  t large oneugh 80 mt t& n w r  

:.tortefig started m d  are :laced ttoz 1 3  t o  25 fee t  apart, d e ~ a n d i q  oa 

local condl timr. ?he water i s  then tamed l n t o  them orrd quicU~ 





thaw& and a u t o  a -1 thraogb the -uak r a d  enrriee tho mterld t o  

the -in a n i n  and t o  the o m k .  . 4 4  Tire boat ramlts m n  

obtetined if the drain Ir a tn ightanmi  ao 8, t o  proorve t b  E B X I ~ ~  grad@ 

ma &+old 8urr.r rhl& retard tho v e l o o i t ~ .  The auttlag eatioa o l  tM i 
water in the troaaher i r  l a p r o n b  by uriagwater u&br proamre 80 Reap 

the cats clear o f  asrua mrrteri81 aab removing the m t e r i d  u I t  tWv8. 

L f t  r the mtr~r he8 cut d a m  t:, the areek padiant,  and the cPtr wid# 

and the  teloeity beooasa lor, the hamn ridpee of %a& remining u e  but 

l i t t l e  nf feated  by the runai* rpter. ..otcr unaar prermrr tr t h a  uamd 

t o  oat t h a  up &ad mmffv. t h l i .  P1. 2444% The wat3uumr applieetSm 

of water W e r  rjrammre or frosen praanii i r  Inel f ia iant  praotiee fat 

euch adkr perform8 i t s  ~ r l n e i w l  work i n  r a m v i n ~  t h e  matetidl re Jt i r  

thawed by the air ra4 .olr. This work shaulb, therefom, be 80 8r- 

tnat tho m rrl in8 Is. done a t  period8 best suf t i n g  the rate of thawin@, 

#&!oh mnerslly r a n p  frapl 3 t o  6 hours. Tho fr3raa rldgea or hl* 

xuak banks are rometines b1ort.d with a glow r>-.aar t o  basten their 

rmoval. 



A t  q o f  the m a l l s r  o p ~ a t i o n s ,  aapoalallg rhero or 10- 

aarrow arw is t o  be #round-rlaiood, t h e  ratire a m k  14 tarnod into 

eouditlmr rlll perrlt, tb a t e r  l r  dlvtwted by the ume of d l  tr-  

porery wing danrr and ahoar boardm to um%ermt and a v e  the beak@. Thla 

proaere la  panerrllg elm QI the f r o m a  hnka d o  not eat6 m(LdJ1~ IAd 

+hen t h t q  do thay break o f f  In l a w  chrrnJrs often trmb~ooome to had la .  

.:hare the water mapply ir too rLrl1 for erfioiaat oontlrmcrer 

ore I t  10 aftan i#qmm4.Q urO relearod at  intsrvaI.8 by hand ar rota- 

d m  the cut p ~ e a t l y  lnoreare6 I t 6  arrry?lng p o r a .  tfter the f lrrt  eut, 

the mtcr  uu6t be dlrertmci &&nixart the bank8 ea uple ine4 .  A t  =oh 

opemtlons onl: one or two s#a are In attend&nae tar part of the ti- 

.ab when the time l m t  betreen m~lsr8hem l r  cot  aonrldered, tho w ~ r k  uaa 

.'me Of tne  lrvmrt 8 trlpplnr omr2t l ana :n XlrsL% in c0ndrlat.d 
i 

i 7 

by the t!urrkolrwim ;!reci~ing Co.  or: Cadit Croci- i r  tr:e uppor XumkohsirP 



rapion. m e  gold bearing gravolr here are nor oovrnd wtbh from 30 to  

60 feet o f  frozen ororbardm =hiah mwt be rw~oved before dredging cw 

proaeed. Most o f  thlr  orerbur&aa 18 a jnllorr rad @!rat mek, the lmrr 

6 t o  li; feet bring a toti#& blua e l 8 ~  fjwmbo .hjuh 1s sost dl ffiaal t t o  

about 400 feet r i d e  urd oror ZOO0 feet 1- tut boon ~tripplld t o  tho 

gravel. Phe o r n k  grabloat i r  2 per c a t .  ?he rob rad raarr b l a w t  i r  

out w i t h  rod kn1r.r md rcrrr#.d by bUd at  8 coat o l  OM c o a t  prr 8- 

foot. Troncber are pLored at r i a t  mfio  t o  the main drain and s p m d  

20 feet apart. In tho oarlp rpriag far r period gonenl ly  o t  abm8 

sir m k r  whoa the l~ruiaara -tor rqpply ir availablm. the ustor f m  tha 

w i n  aitch ana nasrby rtraamr l o  turned Into these tramher axad er Ierge 

an area oc poaaible ownod up,- Tihllo nervy ninr fnaroare the -tot  

mu; .4y, they are alro of arid1 t i d  halp in tharrlw .bd -9ng a- tho 

4muak faow. ?fie =titer qulakly cuts t o  t h e  tau* a l q .  where i t@ atat- 

 tin^ b c t l o n  has but l i t t l e  a f fe8t .  !t i c  acPaesoarr t o  blast thir  0189 



, with Z inoh mzsler under 100 f o ~ t  bend, The froran mrrak rlt4ps a n  

rmored w i t h  the giaa$r. h r i o d  tie;brra, root* and d d  b..r8? d a ~ ,  
s, 

unlers re-orad sa  soon u poarible, dlog md d m  the mat8 rs8 anin drain. 

Thm lial tod water mpplr pomltm the oprr~tioa of cmly me giant datiag 

the pretiter ;art of the o.uaa ,  yet with a amp of tan ma 88 maah a@ 

ZO3.000 cubic pat66 of averbutdm hare hecn rtrippod d u r i n ~  r part ic t~ lar l~  

favorable rwimon. ¶%a avoraga eort of s tr ipping  $a  10 o a t @  per aubia 

On 0olamtre8a 0-k In tho f 'alrbakl diatriot,  the 8od $8 O f t -  
* 

rer?iored with 8 Ba.@ay merape?, The -1- grrdioa8 her, I n  rboal 
... 

: per cent,  with we kt oondf tfmr aovrrae for hydnulioklng. Several 
4. 

.)f the operationo pump the #tar for rrr ip~ iw,  u r i q  their  @team * q u i p  
e 

-,eat. A t  one operation .a 8 too t  depth of  ftoraa mu-, or 24.600 atable 

yurdr, m e  rs:~or.d in 70 ten-hour r t : i f t a ,  arlag  bout LBO0 @Ian@ O f  

? . o z ~ ' : c ,  a t  ra eoet of 10 aantr por oublc yard. 8 t  another op.mtfm 

7 r set of mck,  or lO.000 cubic yards, were rmarrd In 60 ten-how 



rhlftr with pumpad =ter at a eort o f  19 e a t 0  par aubia y8H. Farrdor 

war ued at thir latter operation for blasting We me&. A -rW 
3. 

aperation UBW water from M dltah at 80 foot b.acS. 8m gi8nta 

6 feet of mak or 22,000 aabto prdr a t  a oont o f  6 e m t r  por attble mrd. 
.I 

In tha Idltarod dirtricrt an "Illow Crce~  rod nu atripmd t r a e s  
-. 

per m q u ~ r a  foot. 'Lb oort o f  rtrippiag the full depth o f  14 foot ru 

9 c m t ~  per aubia pard. 

On Ragle C m k  In thr Clmle dletriat,  a oopth of 6 t o  8 f W I  

of e o f l .  a m &  tmd ta!1ia~ i r  @ t r i m  wll ol~aut  o f  hjrdmulia opera- 
rn 

tioar by piping i t  t o  sithar r lbo  of the nartorr ?alley 80 keep 1t  from 

passing thrmgh t h e  sluiae hxm. On Lguoaroath Creek, frm 2 t o  5 feet 

of norb,  and warel l e  rtrippd well ahead 3 1  the B r . d l r  m i n l p  
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for tbrring pprporrr. The aort o f  atr ipping  at  there h o  flutor r-r 
.A. 

frsz 9 t o  16 arntm par aubio yarde 

Irr the Rlorrdike. Yukon Terri toffr, where exceptionally l r r ~  
* 

\arrter rppplier . r e  availabla ahd the rtrcrup gradaa u o  1 t o  E per @Oat,  

C 

rrtmrlra a tr ipp ing  bu been do-, Hare tha Elortb 8-t Corporatian, 

o f  from 1911 to  1914, tnalurite, at  8 c o l t  o f  2 to 8 o a t 8  per 

(* 

mbio  mid. (*) $or lup .Sper&-tr in mtrippiag w e n  a.0 
f 

'iruiry (he rrrmm of IW., 1907. and 1909. W Yukon O d d  
Co., a3nbwtod maw I a r # ~ ~ b . l e  upeIPIwntm wiW the r-OM of 
overbardan. 'Pbe tertr  were soa8uatod a t  three d l f f r ~ n t  p0int8 on 
3oautuCraek, where nery  aaavaatleno8.r~ athrol .  Twa biadhgirntr 
w&r 400-foot h.14 TWO us& at  OPC. pefnt, utd 88 u l d l t l d  rpp'fzlt 
of nrinrr'r inab.a a 8  at8~11~Bl.a on 300.~~~ enlr after it 2nd be- 
aseZ in ttie hydrstllia d a a a *  EO t .mb1e UBC) o;lp~rieaWd in $@ttinl: 
n!.! + r t h e  - w k  !r. favor..hle Lomdltl.~, but tbs ro l id  matter was oopO#!- 
tea - snort uieg&aae from the operatLon a d  h d  to be brirm Qaage 

. r  erious uruwbaolcr were tnat nothing c n J d  ba bane w i t h  the areas 
. corn aorored with a tt:llag of d rrnG gr311il on t o p  o f  th, 

A , A c ~ ; ,  within the llraltm of reomon8ble cxvmra. a8 the crorr ditchor 
cct cidm to the  ba6t love?, they l o ~ t  -a, azrd more usd ?are ha& 
loty2- UG t~ be em,:log.d. h'F1ried ro3ts and stonpm bad t o  be ortt 



out bt haad at  @part axpenlo. 1 have 8waarorW to rhm that the r t t i p  
$4 a l w  had It8 merimr biffloultiar and that it omno8 he aeoompllrhod 
with the ease and eheapnerr t o  br lafarred irom ramat rrttulor on thir 
mubjeot e" 

dltiona,  l r  atrippad c t  & oort o f  fror 1/2 t o  2 a a t r  p r  rqorro f O O 8 r  

+ill rat3 frm that up t o  one amit prr r q w e  foot .  A t  tho lnr- 

operatlol~r it ahouldaot uarsd l / 2  emt. Bycmmal mean# thr aort rill 

Over r b r t  period8 a ~ d  ua$er firorable eanbftloar wlth a lsrp 

water ~ ~ r q l y ~  frosea llarek ha8 bema rtsipwd for as l i t t l e  am 2 o m t a  per 

cmbic para, bat un9er ororape a~nditionm a oost of mre E. t o  10 oentr 

I:ar aubia yard a n  bo oonaldored good rolk. ?he rrorr~ce cost o f  

etrlprsln# ir 1 3  omt# per aabic yard, while under unfoTOtoBl0 aondition8 

o r  =hare =oh parel is rmorra or :n s.->ta 3f the ~ O U I I Q - O ~ P ~ C ~ ~ ,  ~ 0 8 t l  

., 
of 23 t o  S6 eents per aubic yard are rrot une-a, 



krosrn gravel mad boutow mast be thawed befors it can he 

excavated or sluimd. : %a thawing i r  aaaom~llimhrd br the are 

/' 

i 
oft  Hot nab, woobiirao, a r t~rr l  w m i r r ,  r t m ,  hot rptet, m =tar i 
ct n n t d  t.?rporatarm. The wbhOd wod i r  depedmnt on tha ahoraatrr, 

depth .dl poritiorr of the plaamr and tho rvaltrble rorou~~ea.  

2%. meth0dB of thariag in d r i f t  mines urn Qneribed undu 

*:rift Xining'. a0 the tollorring rill apply ~riaoipnlly to 8hartmg irm 

In partly frosen doporits there are aoturally thsraci ohmnalr or It-  

regilar th4wad rpot8 or patoher, or one o r  norm narirontol stratum -7 

be naturally thard wJ th hosen bed8 above or Pnrienreath tho& A t  

the leqpr' .ad more 8yrtmut ic are&in& opemtiaru, the ares8 t o  k 

mined are proapeatad for f mat b7 driving lor& teal bars f r o m  the 

naae t o  rnm the arrtl fag of the froren, thawed 8zlCl psi r t ly  t h a m d  are&&. 
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The merally lraw@lar oaaur?.aba of mnah amam nlke thoas map0 rrrlllmUe 

a ararry quilt, boa ohor that  the t-a rream are almort invariably om- 

nrotod to r, thawed bedrook o h a m d m  

%a phy~ l -1  ahrraoterlsttem o f  moak, prol and be-, a d  

the mount of ioe prarant, are moat t.riabler but sr an example t o  

illurtratr tho mount of  heat aeoe108r7 t o  thaw (me aabia y u b  of 

froson gnva l  , it w:11 be aarulMd that thm froran gravel wei@r 3800 

~1o-aci& per opblo ya?d, a~ntninirrg 426 potantis of iae and t h e  t0r0poratur0 

z YO. zero 
at M0 0.  bbovr,? I t  i m  d s ~ l r d  t o  heat t h i a  p n v e l  fmx~ 20' r b o r ~  to  

W' or 4' ubore the trwsiw point to amsum m a o k  thNn#. TM 

e r ~ o l f l o  heat, or the ooeffiaiaat of tRem~l capacity for the mollb., 

is taker, ar 9.2. thrt fur iaa se 3.5, Paci for water l r  1.0, ?he ltrtent 

425 pounds of ice ralrad ltO, f r o m  &So t o  .................. 8z0, 425 a 12 x 3.8 2860 

425 Founaa of l oe  a t  32O rstired t o  rater at 
UO. 425 x 144 ..................... .. Q200 

.............................. Y o t d .  hoot reqfl lnd tor the loo - m m  
Total hmt regaired per mbic yard of p a t e l  ................. 75290 
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requ!red at tho Y u k o n  G ~ l d  Co. operatisnr in the Yukon terrftary. Tho 

rlnnrple a l u r l y  ahma the o m ~ r o t l r e l y  o m l l  amount ef heat repi- 

for %he dl ldr, or 1 Z per o m t ,  and the largm amoxtat required, or a.8 

par cart ,  to a);.n~r the in* at SitO t o  rater at 3f0. 

% ;lng the fuel nilam of arub o i l  st  18000 2.t.u.. bituaincm8 

aaa aemtaming the effiaiaaey of t h m  boSlmr lT diotributin# &ant at 8D 
-4 

per cart, them will k required to t)ur an@ mbic pr4 o f  thin -HI 

vsrel r 8.366 pounds 3f emdo o i l ;  12.56 p a a d 6  of bituminopr o U  

natu2ul tovperrtaref3 ' a  urei through polnta, the oalculation I n v ~ l r s a  

obtainod *om water ro aaed and through -t raapl, of tsuparatura th) 

rater i n  =at effleiant. To c ztiarre the mr;smple It wlll be 0- 

that 
~iaered/tha water after dropping to 86 Qe@ses above zero, I s  no 

l o n p r  of f la lent  m a  with the  i n i t i a l  tmpewture 3f tne water at 50 



offIcIon~y i m  reatteed t o  9.8 3.t.m. Under there omdltloar, 0684 

pormdr. or 9n @lono,of thtr -tor w i l l  bo requirod to  b h n  oa, cnrbte 

yard o f  t h i r  froarn @vale 
... 

T h u i n e  alth hot rook6 i r  no longr yractiawi, but r ~ . s  pntotiowl 

uurfng the u r l y  dapof tho Xlondikm rrad ram, a9 tl38 flrrt lntorior 

dlarka dir tr ia tr .  Ttre mcke were haatad in t fire ot  the wurfaeo aad 
-a* 

dt~ppeC, t o  the  botto~n of  tha rkaft, or pil.6 s e l n r t  the frosen faoe in 
-7 

the drlf8Br olpd ootared w i t h  meet !roa or 8t.01 flat@@ t0  O O E O m t r a t .  

the heat ,  'l'hs heti t f r o m  tho ~ o o k 8  a n  be norr ear l l y  c7ntmklad t h n  

that  fmn! r m a  Z~reb, and 03 obviate8 moh of tho rlou@ing of thr 

side6 or roof. 
-. 

equi p e n t  l a  l a c k i a ~  or ti6 a tem-aarr~ espsdirat. The urn9 of wood 

f lrae ut a f'w c f  the very r!!sll ariftia@ operctione In 69zu Of the 

?ore rsolctmd interior Bfrtriuts mr b8.n bricfl:! $tats& unaer " h i i t  



Xini*. Load flrate are &LOO 80mti3t.l ueed t o  thaw 0-1 ar-8 o f  

rlrsr bar placers wkleh are flosrn dorlne the rrlntst or  at a tm o f  tho 

a p m  artt since where i t  m y  be sore praatIao5 t o  thaw mma oacrrriorUl 

d l  froson spot that ir twublomom. In thawin8 wltb rood ftrea frcra 

the ruriree, an are& is strippod of lee or of muh ma8erlrl ar a8a b8 

a004 ar brorh 18 plaaea nver thlr and &ll 1s O ~ V O P Q ~  with rbuet. O f  frOa 

or btw1 t o  uonoentmte the hoat. The fire ! 8  !@It& and buror e l o r l y .  

before I t  f reesea  w&Iu, ail@ dPIiag the OW aeuou thi8 featme nsedr 

no c:m@ iOsratfot. ?he nlse .ad rhape of flrcs an& the ?ate of thorim 

vary r i t h  the cgad: t ionr.  Ctae f lra  eontejnlw apcmt 1-112 C O W  Of 

r o d  thaw06 t o  the uepth of 18 lnahoa, thmwlnl 6 cubla yard6 o t  gravel. 

Thi8 method 01 thawing with natural a(nnafsrrracrclt1~e@ 

referred t o  at "salar tbtrrtag", involver the ut l i r s t i a n  of the heat 

f r o -  the air and the a m .  Tha moee 3r sod blanket ,mast first be 



r e ~ c n o l  8a4 rrry mu- or other Zrosan overbaldon l o  #rmB &ad rraa+M 

aaaording to tho mothod0 bemerlbod tlhOer "Strlr'plly~ 09 mb~bUl'dmn"* t0 

axnore tho frosen e r e l a .  

,/; 

mere  st.^ aoraper, ohorof-in eul r1mll.r om-ant  methodo o f  ,I 

smsmcs r i l l  pneml ly  keep close mae ria tho mlning, md as tho thrrrd 

meter181 l o  re.?brod from tiea t o  time. dogthr of r; inahor t o  s foo t  or 

nwe m y  thor ruoh dq. The aanductivlty of (13ntel and sand ¶ o  

relistlrely low and omridering that the r v e r r g a  tmprrature dwiq %he 

3 or 4 maear sontho Ir  - r a l l y  not over 60 t o  86 do~oem O m . ,  d 

&(I duriag practically eaob of there sonthr them my be a Wort, i t  ora 

resiiitp be 0r.m that the rate of natural thmlng 16 tor) dm. Omral 

that 10 Padimt8rb.d rrad ' a  without draiby~er thw arnsai.ll:. r l ~  

end sill a r d i n e r l l ~  only t b w  to depth$ of  2 to 4 f c ~ t  burirrg tho 

arainr are oprtud oo as to pormit the mter Tron  the thawing gratelr 

t o  aarp aam into them m d  flow away, the rate O? tha~lng i e  mest17 

.naroae.il and tire thawing burlag e beatl~?: w i l l  corrtlnue to  

-'_ 52- 



ciopthr o f  G t o  12 feet urd r m t i  m r  dwpr. However, af bar Ohm gratsla 

h..ve once been atrippea thay w i l l  w d i n  *@ere t o  asrthm of t r o ~  2 t o  

10 font each rrinter, *rhicrh ma7 be to bsdtoak. &tarail thrring br 

born auaaearf'ully otwpletmd, but not on aay very sxtsnoite a d s  *era 

the ~ a r s l r  wrm net yore than ahasla 1 5  fwt in cLapth, and mere bedrook 

a-aina@a 888 s~tcrbltrhsd.  I t  thm aruPl!y tst?,tttr& on. or two eearanr. 

1.6 resron411 trort h.ndlonp moat o f  the open-opt and a l l  orrQrilrg om?.- 

ti;tnr, ~~~shficmilarly daring the earlier par) of the amarm, rufffcient 

~ ~ t e l  m ~ t  ~ e n e r i l l y  be thor.d o f  thi8 Prort by rtrar  t o  pt the sin- 

So??e of tho l s r p  northern dredeia(l aompanier, nos t Of *la 

r r A r e  ops-stlng i n  the Yukon Territory. eonwetad l a r p  raolo rtrl l.:i= 

fr, ue;,th, ha& been rtrippsci carerol stoosaur ahead, they were fortnd, 



the ado t i o n  o f  thir methob over tho well brleo method of thrall& by 

what m e  at  that tllse atean, and nor mt8r, a t  nntunl tmnpemturer. 

Yukon Gold Co. statsmt 

"The q r l m e n t r  of tho Yukon Oold Coo o?me de~erlboa wra 
mffltoirnt to dw~oartnto to om ratiofactlon that tM method o f  a t f l p -  
ping md # a - d l o d  8 o t u l  thawing oould aot bo r d i d  apon for 
l a r p - r d e  owntion.  Tho mtrlpplw wllt on elatw 1168. e9 urd 80 
on Bananrrr Creek a m  of no b m o f l t  t o  tbe dreoging oprns$lan. I'raoti* 
a l lg  ell of tbe  pouaS hod t a  be thaweu by mtwn before tho QredQnr 
caxld nporeta. ?be pound rrre rtr! pged urd urnred for ur aterape of 
 lee^ tha o actason beyore brweing mar attmptoc. L-e clrlrar B o g .  78 md 
78, a:-.:,or$ te  Trail 0.11 oh, were main-dlteh netor war na.d tor rtrippiag, 
the rrcund u 8  a~roximwtolf 80 par aoat thrwod wh- raebod by tha 
dredj-a a roaron an&:bolf lute?. %I aocarnt of ;aaoraplete &to, 1 t ir 
not ~zorclblo t o  sag pos!tlvby how mah of tho tb.r r r a  due to rtrfpplry 
and haw mPQh of the grotma ram natural1 y th.r.a pr.riourly. I t  I@ Iq 
opinirsn, hoer the tzotamilablo, that the proportion of aa~pleto thaw 
inp Uue ta mtrlp tng was d l  and Pltogethor dfrpropoafioh.te to tha 
expen.o or doinc&oa. me s u  oo9z3entB apglt t o  me .o* on yo*. 
G; and 68 !%anant.. Ir, thir care the strlpytw mr s e r e  thoro'dgh and 
the parad s r r m  expoord for 8n av8mr-a of mer three Baasoar. ThO 
areiip m.wrtm rhm that 8Q per c r q t  of the proand w8r froren and had 
t a  be t ~ m m d  by at-." 

In fens-a;, I t  csm he 8 t a t ~ I ;  tnat btaause o f  tho restrtctionr 

l ~ r ! o e c r i  by ;.laah. c ~ ~ n d i t l o a r ,  the mndvol of merkardra on c. 8a le  



r x t r n r i r o  map@ for large dmdglag opawationr corn 8elbo3n be r a a a p l i r b r d ,  

nor oag It8 rluqgr bo b e  a m p l y  enough t o  Jutlo i t  aa a 

mean@ for th.rta& by norturd 8~.aoier aloao. :,hen omblnod w i t h  tha 

abjaot t o  r d u o e  the cLeporlt t o  a laore prsotiaal rninlw betah. thlm 

method hold# Bider application. ?ha cost of notun l  t?nia(r imltsdm 

the coct  3 9  rtri?plng, rubrsqaent rttontim lrihlcb lr gwnorrrllg a a d 1  

aoat ,  end the Inter~ot on the 8um errunded on the e k  until the floral 

t b w a c  ha8 been mined. Tbo ao, t a? rtrj  n r  l q  orerburben har t.o.n 

acotrd umer that heading. 

lir, t o  the tiw of the devrlornent 3f tne method af thawing 

rith vatrr at not.~rt.l toa~le?.cturer;. no8t c? the f?o%en p a r t . 1 8  acre 

4 

thwod  ri tb a t e m  applied throa@ tbaring points. Stsun under nrer8un 

of 103 t o  150 pounds o t  the boi ler  i r  dolltstsd %o the maln atera  11- 

Ira3 wh5& I t  1s distributed t o  the varivua hcaders or l o t e r a l r .  ?he 

frill 'line aad heoasrs are wrappod i n  rrbestos proking or other lnsulet- 

ing mntrr?i . l  and encaaei In rmaon t o x ~ a  r8cKea with raw d u s t  t o  avoid 



the hmtaerr, abort rt- homo eouaoatisnr am m ~ b  to tho huQ o f  tho 

rtmm polntr, or branoh llnar be run from the hwdrro t o  a Utter) 

rappl;3ring fra 4 te  10 or norm pointa. 3aoh budbr, birrPrh amd 8onnm- 

t Ion  t o  the pointm i m  quipped rith a ralra,  Boiler j r n t r  o f  irm 100 

t o  400 horrepower were a t  the atemm sin(c1a dredge operotionr 

for t b a i n g  elon@, artd on@ e o m p n j  o p r r t i n g  eight large drodger i n  tho 

pip. 8 ~ t  Into length. of 6 t o  04 fmt ~ l t h  m# Up $0 40 fWt.  

Ypcroisl aoupl lag oaanootion~ larj be u#.d. where the lmg 1 .nethm u s  m- 

qa!r.cr. A taol ateel bit 1s relaoG to t h e  Loacr .rrCL of  the point .bd 

the at- r ra r~r .  s 31 i d  r t.&rd droy~-f0rg.d haad atah w i l l  r i tb 

a k a d  the hamy blms af  a m r  f r relaed t o  the upper end. Them are 

variour kincrs of rtcasl points, d f f f a r i q  I n  the t y p  a1 drive h-6, fit- 

conneation and fom of the b i t .  Tho aqua re^ D? round.& taper mint i e  
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w e t  m o r a l l y  omed, and whore bo-adere bate t o  be d r i l l e d  a e h f r d  o t  
.., 

u erorm bit I6 grovid.6. Fith the a t e m  turned on, r pblnt rlll qtlieUy 

t h a w  i t s  through t b  a a t w  t b  'gram1 rithmt driri-. Fkrro the 

rkrt ing  the @toam potnt. ' he  ohort pointm or starterr i ro la  6 to 10 

foot long are ?!rst ursdt they Bra then ra~aated W the lower point# 

&rlran through the gmral anA lato bedtoel. L& 'the per& r?mst thrr 

Pheod before tho point arn bo d r l m ,  two laen are thl'lottW a cartafr 

m b e r  of pafntr t o  drlve, r o i l t i a g  fra me t o  the  other. h averago 

gravel the plat$ oan be rraLr a t  tho rate of about 2 fact p u  hoaU. 

?he hem o f  the steam pia t  l r  pm8d.c r ia  t heat) bcranar and the potat 

is . iven ur occasianal trimt' t o  aid 1 t e  rinkla$ fnta the gmrel. l n  

ooaraegratel thedr lr lngof  tha pointr 18diff lat1lt .  Smeheev7 

f l ~ v e l  can be puohad t o  on0 aide after mu4'fiolent epaoe for f t  ha@ beem 

ttrswed. Boxlaera muat ~warraily hr d r i l l e d  throtaCjCl. or 3s the g a d  

tr  n o t  t o o  deep. i t  mag be =re ~r~. .c t ioa l  t o  aithrlroa the polnt as& 

rtatt L nm: hole. ;nvIlm which e m  te attached t o  t h e  point &t a cmren- 
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% a t  b e t a t  aboto the gi'or~ad for b r i v i ~  are rmetimr u r d .  Their ure 

Q1apsnr.r w i t h  tho hi&labuerr othsnriaa reqairea rad rcbduaar tho 3rm.a- 

eh. peiatr u o  r p W  from 4 t o  10 feet apart in trlan@u, 
A *  

or l e re  of8111 reatuyrlu, relrtlon t o  sacb other. The ~umlng is  

mvemed mainly by tho Qh~rtoter md depth of tho ~rromdl. ?he muad 

ckrraater an6 depth of the ground* thw amount o f  lee praroat, and 

s:aclng of the poin08. After tho r t u r  1s turned o f f  tho malab 18 

sweatlag are mot important firoto-8 far of fi oimt .ad aaoaoei88l 

tharity. A o t c . m  point rill thaw 1 t o  larrest arm at the top of th@ 

hale, 80 that the t h a w  portion rill have a form 80sauh.t oimilar to 

or. invarted clone, a0 that froorn n ' h ~ r ~ ~ "  of ...ravel and bdroek r ~ y  

penernllg praspeatd  with a at  a01 bar &?a rhatlld uathawd arm8 

be located, polnta are driven Into than wid. the t h a w  am-letad. 



Orand 40 feet deep has bem a t e m  thawed, bat tha 8 t . u  thmiag Ofsuch 

a ~ p  PO& for drmiginghm not baen r e v  rucoe8rful. ?he s t a m  

thawing of ?ma& I s  often rlow empared to prrrtel, u s  the fin* t b r n d  

oarter3aI forru a b l u e t  of low aonduotltitj, u r d  tho plat.  C 1 4  

th.n rrry r l W y  .ad mom olaym arc, baked b r b  b j  thr rtwr.wlring 

hirlntrgr8tlon In tha rlrti@ar mrt d i f f i au l8 .  

The oost of rtwm thawlag 10 porerned prineiprlly byr (1 1 tM 

charmter aad oeptb of the dopoaltr  ( I ! )  the maant o f  ioa pte8tUItt 

(3 )  the oost of labor ead furl : ( 6 )  s t a m  1 OBB due t o  oandmrat long 

( 5 )  mlnla6 mothod or 8pplloatiaa; and 4 the 8aala of 0p.m tlon. 'r'b 

-ta it- of met Ie o f t e n  the brlvlag o f  tho polnts to bedroel. ??ha 

cost of  thawing I 8  ~ . n a d l y  laas a t  the  O~!&n-aut and drsQlng opera- 

tionr than at  the drift aiama u a bettor syr tam i r  m e r a l l y  (mtployed, 

tho work 18 dona on a l a r ~ r  rtmle, ttie point6 are lon@ar, the s p a l a g  

jr prrgter, and the ~?owad i 8  permitted t o  atand dr " r r e ~ t "  1o-r. 

Steam thawing ahwd of dreuges  ha^ been bone for 12 cents per 



(" ) i e w .  9.C.. hrelop .nt  of  kedging in the Yukm ?err1 tory1 Tra.8. 
Uin. Inrt.. Vole 16,  1915, I . .  26-44. 

or 7l.3 par o a r t  of the area wrked, arereflag tram e0 to Sf5 fwt in 
- 

aapth. a t  a aoat of from 31,43 l o  3 . 7 7  per rquua fua. or an areram 

eas t  of :last per square yrrd. Tho t o t a l  corrt of stsrrn thawing p# 

eubio pard dnaged arr 12.10 to 17-62 aantr, average 14.63 aentm. and 

averneed 46,U per oant of the total cort  o f  drsd(ling bring thlr pert& 

On Otter Creak In the Idittirod d i r t r i o t ,  8 160 bollar horre- 
,. . 

.r.oorer plant handled 95 points, or a duty of 1.58 hormamr per polat. 

?he aeporit mas all ,-ravel 14 feet uemp. Tns coat o f  thawing rn* 

from 33 to  45 oeatr  per oubio yard. P t a aesirbr oparrrtion 200 boller 

horee&wor bn(UeB 110 point8 or 1.61 hotrepower p.r point. ibd* 

100,000 mbic y&Pd~ of gravel wre tberw haw one ruason at  rc 008t of  

ZP ce2te pet oabic -pard. 3n Candle Creek Ir! the T!urkokwirn, where lea8 

than 59 p r  cant af  the p!raval i s  fromn, & 133 boiler hoa?8ePQller aoQt 
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hmQeC 83 point8 . ! h e  mtol thand  averaped 1 5  t o  le feat deep. 8ho 

mpak nnd other overburdm bring barn prmrlourlg ranOV*r 2%. points 

were rpromd &t 6 foot omten. Fmlte  aords of wood oort lug 3 0  p r  
/' 

oord noro burnod in 24 n o u n .  S i t h  to8 lsrn pat rhlft W A ~ O Y ~  i 
tb.wi"a6 oparatiaer. about 100,000 mnie yards wera thawad la 1922. at 4 

obst of  26 amtr par onble yatd. On the baris of #) p r  cant of the 

grutel hati* to be tharrd. thlr m o ~ n t r  t o  12-1/2 arntr per mbia 

at  the rwrt of the -rOk 

The u*% of h o t  water, 1 ~ 8 t t m t i  of  m t - ,  6 p p l I d  thro* wlnta 

for thne- pmpamar ha6 b w n  trlad t t  different t l - 4  Thr remPS8a 

indiaatod that the emnand oould be thoro*sfthlg thawed, but oteum tbrring 

nes ranemilly oanriderrd t o  be mare effoative at  th.f t-6 hm (34 I 

-- 

(a2)isn. ?.re. The C.relopaztt and rmblr. of the Ymkoaa ? ~ 8 e  

Canhulaa &!!a. lnrr g., V o l  . 1 b. 191 2, r . 237. 
reparted that  the reaultr of hi# sxperfmrnts w l t h  hot a t e r  thaw188 
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preparotorp o f  dr.ri(riw opo-atlaar in tho Yukon, @harm4 %hat by the rrw 

of !lot water, four ti008 the uoouat of gravel aoilld ke thawed tn two 

thlrda of the ti-. with lor8 tbn half tbe furl nwe8ury when a t o m  

ru the uad l l l~  a p l o y a .  Tho pinto  a u l d  ba dtlvon foater .ad th.r- 

r t w ,  ~ n c i  the w a s i b l !  ftv of  kck pr88mn through the point# w i t &  the 

aonrmquont choking by mad, eta.. rrm aterama. Yot .-tar thaw* 

h a m  not brvn adopted, but bwiw a a:om nlatianBh3p t o  taaring ria 

water at natural tercparatures, itr & ~ ~ p l l c o t i o n  and ~ r r i t e  om br gxl@d 

thro9& 8 tabJ ~f tb.t mud. 

Yhawln~ with Tatst  at Xr- ~ ~ r a t ~ m ~  

?he ume of viater or a asdium for thPwing f r o m  gravels +.r 

rwop1s.d m o m  rearr age rad -8 crabably f irrt applid thropgb thaw- 

f a g  polntr la tbe acprrirrwtr aotrdwled on hot water thsa-. A m 8  

191 tr a i f tennt  persons ntartr~ exprrllaurrtr uring water a8 arturd 

to--pmtratures with 8ueh matirfaotow remultr thot a!fh:n & few y e a n  $he 

Yukon Cold C>,, and the Cansdiur ;Ioadlke Co., i~ the Yukon ? e r r i t ~ ~ t  
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John 8, 2:ller of the P l u U  tbinar 00. at  Pomo, %ward i'forao On hadla  

Creek, 2. Aaron# of the :'lrbanka OalC >rea~inq Co. jr! the FuirbankB 

C i r t r i o t ,  and poealbly o t h s n ,  aonduated ex~erimentr 'Ilbioh lad t o  i t s  
/ 

nae on a p r a c t l d  m e .  Jokn Li.  3 i l s r  -8 one o f  tha f l r r t  @o pat i t  1 
I 

t o  pmotieal ure rrad -8 the f irrt  to apply for a patrat on tha nothod 

of thawing he Ser01op.d. C'n1t.d StaLes fa tmt  So. lr339r036 rrr (want& 

hi:: on %y 4,  1920. Uter hlr dwth there rletr w e n  pttrohuad tho 

F!mon Conaal IBn ted O o l  df 1.1 or Co., operat lng at S a w .  Thlo o o o ; m  

has not mninnaecl any drflnjto polley ooneerning t t e  UH o f  a i r  rnrlhod 

by others. 

?he rsuo8eertr;l &p&io&tion of the -,athod of thawing f'roswr 

qromu with water ot  natnrtl temperrtnrc~ har m d o  ar&llabla Tor dradp 

1~ mony of tho Lrrg, orwr of 80-cml1.2. 101 m e  $muad that wra 

ureviarraly oonai&orec¶ 80 b. o f  l i t t l e  or no eooaonlo h ~ ~ r - a e r  1n 

that i t  i 8  not only rnrroh ohtrap@? than the former steaa methoQcli, but tba 

deeper Qer!ositc can be suoaaran;lllg tnriwad. 

%o rzethws of t:;itocirri; ri th wslt er e t  natural tenper&tures ham 



bmaa developed mb am in urn. Pbrp differ ia  the tlu water $8 

applied t o  tho ond i t e  r~broqpmt now, ?sms $8 kawn as tb 

leroe  asthod aad rlll be dimwmood later. The ather mathod ud the 
- / 

one wbiah bu bem garterally adoptad by tha dmui%ol; ooqamniu f a  i 
on the Miles c?ethodr rhlm lnrolnt  the  ure o f  water War p r ~ I u n ,  

Csllrswd t o  the mo-, Wrough thawing pointr. Flu water m y  k 

obtained frm fiitaher or by pumpiw. ka ths rater leave6 tho polnCr 

whiah are drtrm into bedroaLt or alomr t o  tbo bottom 01 8 frosen m t r r t P r t  

i t  thmm aznlloorenr the grotdaraxnd tho p lo t .  Xt Irma Interset- 

snlktffsr. the =t@rt i n r t o d  of  returnlrrg alongeide of abet p i n t ,  porlrr 

i t e  m y  to the outer edm of the thawed cglinder, olroalatlng atnor40 

along I tr froran rim. Thermiore, by tho g w y n  p'leoiq o f  the poin$rr 

and the  rsgtilatlon of the nor of water, B nazInm a f f l u l q  Of th@ 

water i m  obtalzablrr. Experlmmtr eandwted by ZI1w. and rubmequant~y 

bv other&, s! ow ttat the aylinaor t t m d  by the aater in the g r c ~ d ,  

WE 1 t e  ~ r w t e a t  his.=letor & r o d  t 9e  o d t l o t  of the point, n o  th8t 
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I 

thawing i r  z o r t  tho?- at b.droak, t&e plaoe where i t  i m  aomt requid. 

the n t b r  ae8ung the urimmt 1tno o f  nor +ill follow mela wurrw. 

Gsrter from me point r ~ p  thrn ro* i t 8  n y  t o  othor pointr before tiria8 

to the cariroe ar eroape by Pndmr#mmd ah.na.18. ?hi# w i l l  1 narv 

/ 

i n t e m a i n g  @pats or "horres* of imtm p r o w  whlah the water ham not 

been ahla to rsaah during the orerage period o f  thnrine m d  i n  the latto? 

ea8a will catua thm l o r e  of rarab rrter. Soah ~mthamd &rum reqpir, 

the pltaeing of .d&itloniL pointle 

The ro ter for  thawtag 10 be1 it.- under preo.are frm t b  

dltch or pmp. or fr0m both, t o  the Irin p i p s  limr then t o  o9s or more 

the vatforam headen or other branoher a d  d e l i v e n d  to  the pointr 

valve t o  oontrol the ear o f  the water. 'Iha a! re of the olpe liner, 

heaQers, eta., $ 8  mernrd by the amonnt of rater required. The 

nmciag 9 Z  the headerr ~ n a  their dlriaioz ! s c)vsmnd by the arming 



a t  the poiat8. '?he - reearre o f  the u t c r  a t  the polnba peaenlly 

ranger f ~ o m  LC0 t o  63 pound8 per rquare Inah. i n  aort easer being poraraod 

by the arotloble noad. 'Pbr Lorr in  iriotlon due t o  the lnaq bonbm, 

rq$er aad tRe r d l  pipa l r  luga. It ha@ b n a  fo& that in areraga 

p a v e 1  a hl@h pnrnr~% Ir a nmrerry a i d  t o  d r i t i a ~  the point8,ar thlr 

rill ellsinare =ch of tho trcrrble m-ed by their dumiryl, 1 t  rill 

a r e  readily w o e  t h a w  mtericl .rry from the point. and crtobli8h 

a better ciroslat ion of  She rrter. ballea reports batter mceoms ia 

d r l + i ~ w i t h e  60-poPabpr.trure tbm wlth o n e a t  40 pound#. R l # a ~  

prmmrot. w. la-.?) ~ . t ~ e  the ~ l n t s  to be for884 up the hole rrd 

amy lraa ldroek. Afttr tbm polntr are mae rot, the prarrura l r  

controlled accordlag t o  mt ir cmrldere0 bsrt .ad most rffloi.3lrt. 

\ator. a t  82 dr@ver I+&?. or at the frnring j~01at. 8mtal.m 

no available beat mi88 tea- thawin# , and r e  l ~ ~ t  of the =tor at 

natuml tmperaturer 1n Alarkc. w i l l  be new tbir point or 4 t o  6 

a w e o r  &hots frwrlng during the rbrinp m d  fdl mmthb,  them are 

rr&~timlljr anl; three n3nths. Jane, j u l y  onu a~wt* and probably e 
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ing rd+erre odd, rearam, tho water tnpenrturer m y  not .ramp o n r  
,/- 

CO ~ I H I ,  mhile during ~ them,  teaperatnrar of 68 Be TO dr-r ha+@ 

r - 0 1 ~  of p i n t @  :01! l ~ ~ l n g  the t¶ma O f  the thH. water &we-- 

tore of Lbe mtmr, oa wtlurrln# $0 tho mrfwor. doer not f8ll be la  
r.l 

abmt d. 8- opmnton have aim l i m i t  t o  ). hJgher. ht ¶m 
-a 

praetioe a i r  rill be gmarord t h m  anilrble inl t  Ul taaprattue rab 
e 

the *rotor .apply. Y ~ Q B  8 to l b  dmpmr o f  t h e  -tar tmporatwa 10 

msrr'llg ill t h m  hemt thrt ma bm rfflairatly mamvo&. Wid. !la* 

dituhem or rhdlmr merrolra on matla #lopma rill 8ppraalrUy urm 
.. 

the mbr rapply. Sate? rupplioa fm d1toh.r a n  ganmrallt tnaAqua1m 

or too  uprellable for thawiag g~rpom.r, rrrd the aost Oo obtain (r9sh 

r u p ~ l l s s  mag be too wort t o  p e m i t  thawing at L o r  aorta. la dirtriots 



ewt , -ping aey be the -?art prlrotiaal rocaar to prerll. the mtlw 
," CC- 

d, 

n t e r  mgply or for r a p p l v a t -  thr ditoh supplr. f t  .lo@ &tr 
il 

be requlmA .sd the t R u i a (  b.88raed if tho water n r  ..rrrrl. Thin 
, 

would re8ulQ la a aorrorpedl86 dooluue in t b e  eomt o f  jmmpia(t. 
.. 

amsarrt of n t er  nquiwl ci.psn40 on tho a a n d i l l ~ .  
C 

rt Xolla rhem %he v F P a  i n  hi- th#.a CO GO foot in b#hr f m m  1 *a 
* 

1-3/4 ninon imehoo o i  at* n t o r  are uaod per poiat ~nder pmrmuw 
rl 

f t o m  80 t o  80 w. A t  m a  opratiar 1000 af rater r s r e  
L 

punpod per mlaote anber 17-1/2 pound8 pMlmra t o  aapply 100 polatmr 

kt tha Yukon Gold 00.. in the Yukon Territory, a- 3500 @lorn pn 

minute mrr p m p d  for 1000 painto. 

in aim. ?rime bm iit%.d with the etandrrtd rtaol drtro h+a, 

uhm they r r o  airnilat t o  the r e ~ l e t i a a  E t . . P  wiat8. Qera mil 

attacharsnta Ire uo.d f@r btiVfP8, no arive heair 10 noe(n88ry. the uppu 



4 of tho poiat be- t1tt.d rtth 4 bat  pipo. or *@ore HalF fW 
, 

21. 28253. 
n t e r  aoamout&c#. lonr a of the point (.rural11 brr a d a d  be 

it r r t d  bit w i t h  8/8 $0 l / t  inah ap.ai+ I13 btffimlt g r d  
L 

a m &  ot a o r n o  bit ir fir drilliy W(um. 18 may driv- /' 
-. , 

rsrtlorr g#nd a *toea fltt- rim li@t m t d  plag et th. tep ' 
/ 

1 

d r i v w .  rith a mlppla oma.otl#r at the at& for the -tor home eom 
* 

&oation i n  tan& b plain opr-rPta point l r  o f t o a  w+l la grow 
m 

holm mat oppert @e a s h  otlor  an4 poiatin# doumrd at  u r.160. lbep 
+ 

r e ,  il th- hurvfor point8 w e  oftea requlnd. miay  point# m 



revoral ara join80 togetherr rpeuid. f i t t e d  r3o;lQlr jointer thr-8 

~.h.rrrlly lor)E after twlm u  wry polatr. A r  tha CIoPsd rh-d o f  

the bit out br t-d bfora tho point su, ba dr lva ,  the m wa- 
"c 

from mm poiat t o  th. o U u  drirla# ee tar am it rlll g~ at  tlu* 

tiw, Depoablng oa tha m a d  .Ld =tar tmpomtuma, t w O  men 40 tha 

drlrlw a t  f m ~  10 t o  I6 md met. mirrlrr. UndU awry, oaabltiaar 
-C 

e point a n  be driven irm M4 to  1-1/2 foot par how und +hm #a 

uaiter 18 ~on.rrellg +ua a rate eqiulllng tbat of di5vi.g wifh at- 

be met w i t h  v u g  l i tt le  Wlvin#, whlla hard &itla& 11 ~llt8-17 noom@- 
.a 

the operatlone when hoavy &riWn@ ir noeermsry, a rlatted mil 



reighlag from 60 to  80 pounds i o  keyed on the tfurine point a t  a aoa- 

ramtent haipht. I t  irr f l t t e a  with huldlst Ineorteri 03 o c ~ o r l t s  eider 

for  turning the polmt b a a  rad forth utiils r o r l t l ~  i t  borrr. 11. 28262. 

The hrna of thir anvil  1s p3und.d with .a fi or 12 pound h u a ~ . ? .  Tho 

driving o f  tho pointr to  bodroQlt. srpeaially in bo.daery mvol, ,  1r a 

prwt item a f  the cost  of the tharing ovaration, Tne promars i r  aftma 

rerp slow aa3 I t  1s rometiamr Imsor6lble t o  mt the poiatr dam to  

bedroak. -2z the Third Sreeh l lna at Haae, there are cartria loasrlltier 

where the ae, ,or i t  i r  u to  60 f m t  ood n3re in depth, the boaroak bein# 

overlain by Jkbbg boulderr. ?he bsrt method developad ao far h m  beoa 

t a  d r i l l  holea darlw the winter with 8 chum ~ ~ 1 1 1  and inrertlng tho 

polnte ~ A F  eoonaa the ma ter boeinr to flot In tho rrminp. The cor t of 

dr!lliry: tnese h ~ l e e  i 8 ,  hnsrsr ,  o csnsiasr.-blo itan w i n a t  lor cost 

tbarlag dthoa#i  chupar mB sore ar+. c t l c e l  thaa i f  thw had t o  be 

driven in thf8  kimi of by t h o  nmsl aetnodr. U~ahllre brf l lr  

with ,:3inte, 5-1 wort tried bat were not snccarshri. 

7r.c paints ere mnercllg e a t  ic trlaryrular relation t o  ec=ah 

-1 n- 



(t8ZW;' 'Later thawing ah& of bruiget a t  I;-. 



other aad rpaaed frm G t o  1 6  foot upart. Short poiata aery ~ L B O  be mt 

riorn in  b o t r w n  thre. At Rorrw, WhO?e the cham tirill b1 .a  arm ~ 8 . d .  

there hole8 41) a p e d  32 toot apart, .nd i n t r ~ i a t e  potat8 whisb 

p r n e ~ l l g  cot ba dtirea t o  bedrock are rot hal f  -3 batwarn them. 

Thore one or mote rorizonr in the denorit are not fromrar. tho mint 18 

fir, t dr1V.n fairl? w e l l  t o  bho bottom o f  k f?omcla on@. After t h ! ~  l a  

tnewec, the point i r  then driven t o  o ~fmi lur  tmrltiasl in tho next 

ftossn bod or t o  bodroak, 80 the ear@ m y  bo. 

Tho thavin~: raopo o f  a point, xhmn mot i n  equilateral t r i m u  

relation, ir  ~.ael lr l lg  ounridor.6 t o  be c h e x a m  prim, the long mUlw 

of a i a h  i r  oae-half the diatauae betrwn point.. ?ham wim 16  foot 8 . p ~ -  

lag t ere w a l d  be  four tillwr oo  mat^ ~roancl t u w e d  per point itp -ma 

the spaoing ir  8 fwt. spneing, thcrcform, bc6  r m a t  impurtant b e i n g  

on the east 3 f  thawing, eapeoi&lly whrre the drirlag a t  tb points i r  

dlfflcitl t r 

The tisre rsquiroa to  8m?.~lete E titss is mrarn.4 -aln'lp by 

tnc tezpr%turo 39  tne =tar* the szxoini;, and t h e  cfwraater of the 

-172- 



daporlt. ?.hllr no daf in l te  tima onn be rtntect, uacler r ren i5 .  aortbl- 

tionr thawing &am been ~omySe$od with Ci foot  m&ciag in  4 to 8 -88, 

w i t h  13 foot spccing 6 t o  12 cap, and 16 foot syocfxig 10 t o  1 4  dam. 

Yme ~f the  thawlag of the deep at  ?im, whew the dhnrn W i l l  

haler rare @ p o d  Z2 feat . ~ . t t r  required Rm 2 t O  4 m L D .  Lxtriw 

a periocr of ~~ rat or tarnprature, tkorinp ha* been ooa&.leted In 

about half tho t i re  requ1r.d with areram tcr~pemturusm. 

The =tor boiling up to the ruriaee of the ~ ; r d  e e s  the 

~ ~ ' ; u I L  very norm d e r  foot and 10 the tbas continuer an4 is aoapleled 

the gro& rubridor, the rubribanae daprndingupon tho mnomt Of 100 

mat t m e  3r.e-t .ad the  aharrater sf the pounu.  ?nlr f e  o point t o  

conrlaer i n  estimting the rol- of ratcri6.1 t o  be dug b$f the dreQ&.. 

In nome ins tanaa8. the VOluiae  18 mau0eCi 25 per o m t  b7 the 

and i n  nmtvolly &?reateat where rwah muck otsrb*drdan i r  proamat. 

Thir sub8lueme often cmmw trauble by breakinf the pip.  l iner .  T h  

~ a e a  t ion ::P t o  wseth~r the crOIIOCi that ha6 bact; t,rawoe w i l l  t reou  b a k  

Urn ??ten bwnrnirud. "Ze oper~tofs  starc tk,;t the poraanmnt fromt 
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1s m e  for p o d  af ter  tho &r?or;la8 ha8 anoe beon thoroughly tbr-, o n l ~  

the soa80oul f'rO8t roturrrlna. f f  the norti and !=uaJr overburhen is aot 

remvou, thir elllrroaal frort I 8  gmnorally not cleepbr tbrus 2 t o  5 feet, 

The ~ h a l l w e r  gravel8 which have been atripped of  wrrbud8n may* hsrsvert 

a-ln freara to  bodrook during the winter. Grovel thawed by water w i l l  
. 

d i p  and sluiao nor8 m d t . l p  than when tnmu by nataral or rtQera rnothobr, 

f i l e  is erpoaiallj true +hue dlay i 8  pnamt, rr the water oldr in  

after seveml rearm o f  uporlaPatlil work. Instdiled a 700 point -tor thaw- 

ing ?ll.nt i n  1923 a d  Ir very 8ucoersfully thawing ahead o f  a 2.-1/2 aublc 

foot  are-, which nil1 big about 1800 uobic ,yard8 or bO00 square fwt 

Of badrOOk W F  blcf. -0 0ft.k S w o l f t  18 o f  -1- 8 i ~  W & V ~  nlth 

but few ba.ifQer8. 3- d a y  f l pr86UIt with the m~d, m d  the 8lal@ 

beuock l a  overlain by st iaky 0181 asrived $'ran. i tr  dw~n).porl tion. Moat 

of the p r e l  i a  etnerQd with frm I t o  2 feat of I&+ m016, 9r O V 8 F  

bnrben, there beiw practlcallr no muck. ?he ove- depth a f  tho 

ueposft EE. areapc i~ 1 5  feet.  i . :~~roxlrnt . ly  En ?or cent af the 
-1 74- 



(24500) Thawing with water on Otter Creekr Iuitarod d i ~ t r l o t .  



deposft 18 frosen to bearoak, there b e i w  thawed abaaal8 and petahor. 

Tncse ore f irat  i o a t e d  by ariring s t e e l  bar8 t 6  bearoak. 

Later fir thawlag i r  obtained frm a 4 4 1 0  d l t o h  f o l l o r i q  

the north r l o p e  of the h:ll  . The flw vtrricr frm 1% t o  490 minerm 
,. 

inahPs. )ran the purrstoak to t h  I. there are 1800 iw t  of  n i p .  lin) 

f'rm 1 6  t o  1: inch@r ic ciiarartor. Thlr I ine 18 t h m  birideB into tw 

5-inob bmmahoo oonnectln~:vlth the  two .-lzeh wrnlfol8r.  &ah 

attnlfold i r  300 feet lung, tapped every LO feet  on both ride8 with cob- 

noetiana oguor l te  eaah ather ?or &Inoh f l t t i n p o  t o  .h ioh the hadare 

are 8armeotatL. ?hi8 aonueatlan aonmlstr of a nipple, valve, atpple and 

union t o  40 feet of S i n a h  ?lp,  then reanO.d t o  40 feet of Z-1/2 inoh 

?ipe, thea t o  20 fee; of  2 - lmh  nip., mmkinq each km4.r 100 feet lm8. 

Usually only caory other hm8b.r omneetion is umd, 80 tnmir rjmaine 

d m &  themnl fo ld  w s l d  be @very 20 feet. yaoh sfae of the h a e r e  

l a  tappea every 10 feet, but o f f a b t  t o  D W T ~ ~  a oonneation everp 6 

feet, on' tt tne an&, for 3/4 l n t h  f i t t in-  and valve, :akin& aon- 

nectimc for fl ~oints 2r: ebah heaaer. itP this arranrnent, the 
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thawing polnts ate rauaed 10 foet between rove and LO feet rprt  along 

tne rowB, cclcii row being offret 5 f a s t ,  r3 tiict tlrb hdes are fiaoed 

in IsosoeSss trfvx@alac rclttion. 

n repht ion  16-footr roll& hmd, 8/4-inch point of thr r t m  

type with rqaare tawred b l t  with 3/8 inch aoentnq 16 drirom in rtaaer t o  

baaroak with the water tamed on uMer fill prasoaro. ?he point fa thac 

rw7000~1. and 6 "rraater" inrertul .  : ertaln L e t s  pennit the sweater t o  

be arlren to hsdrodt without th3r preliminary p r o a r ~ a .  Tilere weatrrr 

are L L  feet long sau d a  of 1/2 lnoh extra strang pipe, aad nrcd with 

the ?dl opening. at the bottom. The Lower 4 or 5 inah.r a m  eare 

hsrasmui. %re t.eac is f l t t e u  w i t h  & :,//i-inch t e e  t o  &I& i 8  fi ttoi  

:-:nch . t-rly water mse. These 8weraterc era : a t  Qr1V.r). baru 80 6 2/4- 

inch p l w  &t the top nuffioos for a drive heaa. The sqllimwmt cont&inr 

100 points and TO0 o f  theme r m t a F r .  

Unoer the present sy8t.m B man rill crive about 40 point8 and 

s o t  the mwtors i n  two 10-:,mr s:Afts.8n6 KCVC the toawing turaemy 

fbr ~3 art& 3Q 4000 sqaare f e e t .  a*c .-, - .  Y- . -.-: 3 : : ~ ~  :l r 3 i ~ ; t s  t o  

-1 7v-  



crlve, which -6 been f w d  t o  't.0 &bout tne arerare ntamber for efllaient 

&itin&. The areraw time required t o  aoza~~late 5 t h a w  18 frm. 10 to  12 i / 

days, mlthou@ during perlobs of higher u t e r  tmperatunr o thnc ham 

been o m ~ A e t o d  la 4 to 5 b y 8 .  fre88uras t a m  when the plant -8 in 

full operntioa ware 8 0  follornt 

A t  Y on =la pipe line, 32 pounds per rquara inoh. 

h 9-inch line, upper end, at f lrrt  header eonneation, 29 pounau. 

Cm 5-lnch llne, lormr en&, at l a ~ t  header coansution, &4 pounQ0. 

Lt extreme end of harraer6, 19 t o  23 pouncre. 

Xo prermtes taken kt ma& of pOint8. 

7, range& fro2 36 t o  68' kahr, - the &81 lg aoeraren be lac 46'10 60'. Oa 

2xIy L tbc h:pr8e6t wc rcooriied at 66 &orreec, and 63 aepreee iit the 

than during the Q.9. Llftarsnoer of frm 6Oto 8' here boon reaordo& 

bemaen 9 u.sle rrnd 2 b.m. 39 .n 8remp8 8wmzi!r b y .  Jt 19Z2 the trs- 

.emtiwe of the watnr t i v o m p ~  between 42'anu 44'. 603 being the tlghemt 

reaorclecr. 3 . c  calaest aarer  use^ uas fn 192:. when the Gvar- 



o f  some water used from another ditah 
tr-v-r .tn?e/me 86 u e r ~ e e e .  ";It*! rrerere uu9~sr o b ~ d f t i m s ,  t h e  d i f -  

rerenco i n  t r  o tslpercture a f  t h e  ratcr  anterlafr t n e  -o;mu m d  that 

returnlnq wno flmrally frm 10 t o  12 uoneee .  ';hen the tenmratare of 

the water u s  only 42 t3 44 uomeee 33 enterlnq, t h i e  d:  fference uropped 

t o  &bout 6 uerrees, whlle there rc:,rc =ng timer a t  1 owl r onem m e n  only 

2 Q 0 5 7 0 C @  c , ~ l a  be ut i l i sers .  ~ c c o r d l n r  t o  toe  iammr. 3r. - .  r ~ m e l l y ~  

.,3ro n a t  u n i t s  aro rmcneu fro= the PJWY L t the * t a r t  o f  the tnavslng 

t3&n ~ f t e r  i t  ?nr beon tamer roy for a =hi 10, ?here were no not iao- 

t b l e  ~iffem*nors in  the roe ~1 t s  when taping I/: or =i/4 iaah points .  la 

the 8 etwm i n  aaad t o  thaw tnc anrfaee Zromt ahslrd of the drm- 

to pet unaellay. 

?ne c ~ t  D? tfiswlnf r l t h  = L C ?  7vr- L l a g  perlaa ~t th!s 

3 o s t t o n  aalmot be aaf lnit6ly  0t0 tUi .  ?he falloalaq: is, however, the 

coersr-a dal ly  L~~bor c o ~ t  f r om nk:& ti c-ore ~ ~ ~ r ~ s l l l & ~ t l ~ n  uan bb d r a m .  

#&per ore Jn n I?-hour bosl, rr,d ina:ude bonru a t  -2 pet say. 



.................. B r,>lnt-n I .  t .?9.00 .'72 .OO 

.............. 1 ~ t y  f ~ r -  a t  C12.00 12.00 

1 cirht foraman at ;lamoo............. 10.00 

.................. 1 tiitdhlDQLI at ~ S . 0 0  3 a 0 0  

Eal f t imo of  blaolanith sad he1 per ... 
Per day Gll3.m 

rrm June 22 t o  July 2 ,  19Z5, or ten aayo, the ahwe crew met 

391 points and 35,130 rtjuure feet. 1,'. feet aeq ,  or Ci ,722 mbiu yard# 

-re tnsweu at a l:.bor a m  repair east of 3 aente par rqrure foot or 

&l/4  centa per cub10 ~ W O  kormr aierci  tliti~in - caete. were 36 t o  45 

cents per oubic yard. C??r iciering the preprrstorjr work* a d a ~ @ v  0tC.r 

I t  sr.r,e&tr cafe t o  ray that 7 cents par aubic ynrd, rhoula aover th. operat- 

i c ~  cost .  4 . r r . r 2 r1~~ ;e l y  ;13v003 1~ Irrvee te; ic the thsvlng eqal rmnt, 

excluelve of the Citch line rrnlch realins fro-: former opert;tlox!a. 

'?he reeuer i e  referred t 3  the reomtly nubllrhsd i ; . C . b ~ m  

3f :sinae rc'echnla? itper So.  209 on w?ooent Lrorrees 1x1 the Thawing of 

?roeen Zrarei in rlscer i : inlng'  by C u e .  Jfinln. wherein he very ably 

t r e ; t s  tno sxt ject  3f tcnvlng i 8 ~ ~ t i ~ - . . ? & r l y  -1th m t c r  &t nrt:ltol te3rwro- 

txree ,  anc. river L ? P : c ~ ~ P ~ ~ o ~ E  + t n e  O X ~ ~ - P ~ E B ? I : F  anu r r  :ct i=l  o7.ex-c t ! m s  



conduot.b b 7  th* permoor mentlonwi &ad by the larger d~8rr ) l . i~  a o . ~ p n i e ~ .  

Tha coet of thaang s l t h  uctc!r &t n ~ t u r i l  tc:;rs=tr;rrr i r  

rmerned mainly by the oost $1 the water and. the ohnroroter ~f the mound. 

The letter Farerrrr s l n l y  the oor t o f  drlrilrg the points urd tho mxmat 

o f  water re~trir.6. Thevforo,  for 1m tncming eaor t a ,  an ample and 

cndap eupply of mttr Mdar prerrure mst he noailable and t h e  u e p e i t  

mr.t be of ouch & netnrs ee t o  permit ear3 drlr ing of  tbe point@. Thr 

opext ing  coats aewnd upor. l o &  u ~ h i t i o n n  OIKL the reale 3 f  the opera- 

tjon, a d  nonmll7 from 7 to 1 5  oantm per atable ysrd. In the 

Erne dirtriot,  i t  i r  erttarPted thot muter ttiiswing on a large reale wr 

- e  Gone for C c a t s  ~t l e e s  per atablc pur;, wbere larm mater lupgilitta 

ere avafluble uncier prosmuto fYoc dltones dreauy ~ m o t r u o t ~ f i .  i n  far 

t i e  aan be araertn1necir this low c o e t  mlr e r  vet not beon re&lismG. 

7r.c Yukon P a l 6  C3. with pmoec -tor but sith t larw amount of nowor 

t l vardy arallr.'ble, tnnwec rl th we. trr at na trtr~l tmper tures far aa 

~ y c  rting cost  3f 13 t:, 14 cents ,-Fr cublc 7am. :M P&!rbaswa ' rwk, 

2:- np 6n a r r ~ t i c  rnall  wiircr 8ul.i.;- =3-. t u i  toh, t t r~ninp wbr om6  



f3r12 ccntr cc-  citbtc V O ~ G .  2,s 3 3 ; " :  ' ~1 ' "  : * t * , e  f - r ~ ~ p d ~ r c . &  

u s  to be t r s r e ~  at m u t  9f the operat O ~ B ,  tne cop t qf taawlag par 

cubic yard ararrpari 1s often arolard 5 oentr. 

Tna Fieroe Zethpg 

?he fr lncfp le  7f W.O -?iePa~ metho2 :? tk8ltrinr ~ l t h  water unoet 

c t;ir&i tecj-er-turef ~nvoiree the prlnclt,ler sf rrzit-ral 3r roler tbawlnq  

u a n o l ~ n t o d  by the thawin(: oation sf t h e  water appl1.d t o  the m m o a .  

?he lowest paint o? 1 wwack ulthin the ores t o  be t.hcw&l Is iirmt located 

by porpeatinp with h rteel bar or other mennr. ;L ehs f t  cboat 5 feet 

rquare 10 8uak we11 into bodrook at t h i n  ;Ilace. 1- series of akcfta 

a r  t trench UES be used. This sPiit cr trench j e  tirhtlg timbered to 

v:l th in  & fw feet c f  the botto-, and J e oleo  sxtanatd ahore the eurfaae 

of  tno  p r m c  t o  keep mt arrfaacl m t n r ,  the! zmlose beine t o  permit 

na n t e r  t 3  er trr  the u ~ a f t  3r trench excer:: fr3-z the b o t t m .  :round 

the siuet SL?G zt the bottr a0.m ca;rme ff61~1 is t f . r m  In t o  Zee: tM 

f l n c  - a t e t i t :  f r ?  f t l L i n ~  !x. -,at o r  un.,ee ?.. t :r:.l ftm ustxallg frsa 

t n r  Cree., tnen a l l m o b  : 7 mic ~ W C ?  t 9 ~ )  & r c ~ .  helzr suvc t h s t  water 
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I s  kapt st  the erttrnn odmm of the bloalr, as thawlng rill not be ae- 

eomp1iah.d b@ tho outer l initr  a t  ruah water. %..matar r..pr, 

,/' 

into the grwd u i t  tb.rr, drainla( to tho waft ar hrrnoh, frm 

d r a i n a ~ .  I bo  suetion pipe 18 kopt aloae t o  the bottan o f  We 

F.'hers natural cmditlonr ur.rsr for similar Uraimab. purporm, the aft 

urd pampiry .auld rrot ba n o e o a r ~ .  AB the g r ~ v m l  thrr .  the water I o r d  

loeern unti l  tho th.r l a  aompl.tm8 t o  mb In to  bebroolc. Vhm tba -+.l 

i b  Covemd tl$h t m n g :  pO1BCI 8IPa C i f i V m  t O  the g?araf 826 

mater ayp51.4 to She grarol onlyr the m a  pm-bly bo- thr- )I 

xu~tural ammum. Fhem d a y  or other laporriaor atmw rro iaterb- 

rith bhe mral, a riallar u8r 01 thawing polntr muld be requ1r.d 60 

thaw t h r  8nd to  d.fi;er @ha -to? belw 8- horimam. 

R.grrdiw the W i n g  a p a t  lorn  earrduutrd r i th  thir metboa 

- 
o . 7,at.r ?hawing of ~ r o s a n  qrnrela: Pin .  and sol .  

remo. rob. 4. 1982. V o l .  124, DG. 1.54-166- 



*In o t u  opmtirnr &rut awnot ,  we 90Md on A-#t 4 Itha d q  
we 8tart.d t o  p- from the 8h.it) t&t the r w r r d  tb.t had r.aah.6 )o 
a ~ e p t h  of a-l/e feet.......... Qa Pogrrrt 6 ?be irort liao had mva4 
d o m m  t o  matost l)mm Ii (abmt 1 t66t doepetla On w r t  14 (L3U ,--- 
amy we r kppo6 --I the hO8t 1i.a b8b -.(t a- two* t b  
entire arm to  bo tbawod, pur iq  thaw# and thrrtn# layor of malt, 
t i l l  i t  had roa4b.dmi -4 iOtobodmk. Tho entin a m ,  WQ foat 
up-otrrrp 88d 286 feet damrtrua fro81 the rbaft, ulth an areraga rib- 
of 60 fact {8trrrr(~1 9 f..t), ba beaa oorrplowly th.nb la r perid 
of 16 w,' w i t h  IPI aatml mm# t l n  o f  80 horn. ? h i m  (rm u0 
dredged & r I ~  thr Um lOllllYr PIO h0r0.1 o f  mt rm eaoountardd. 
The gr- b m d  -11 asd n d 7 .  9ho aort  par mblr yard t a  tblr 
thlr grmmA rrr 1.4 o m f a  por y d ,  not ineladla& my orerhoad or equip- 
ment e h e r ~ r .  

of water p r  minute driven )t 4--r &ashma wrollne -0 u r  

ured for the p~arpl.(l. 

Thlr mobhod r r  t r id  in 1922 on Ottar C- m a blodl: oi 

frosen gravel 40,000 mqrruo feet In and 18 fmt dm)* After ST 

acyr b d  &aped the aartn# had goao to a aepth of fra 5 t o  9 foot. 

The taarprstwe of tho -6er pwpo8 f r o m  the rhoit n 8  il-a 82 dagrmr 

Yehr. (krobab2y not am@ pmpl*. f The thrrlq being too $lor 8ad 

ti- net bela& available to oonplrto tnr thrt, We srp.rirnt w u  

obsacione6. flad ruff leimrt length of tta, been atal'ldble, ! t rrr 

tr.m@t b j  the muw-m~~eat that it would hste hen rwaarrirrl. Tha 
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character 2f the d e r ~ s i t  acC tke cad l t jms  o r  Qttcr Creek hate been 

yltotimalg r t a t d .  Ymall blocko of ahollow ~ r e l r  b r a  beon ouaa8ra- 

fklly thawoa by t h i r  method kt r35e o f  t h e  operlationr on 'nrrd Emninmlr. 

\Yhsra eondl tiom are tarorable for Lhawlng by thir motbob, 80- lor o o r t r  

r b c ~ t c i  be realirec.  There ~ r i s c l f i e a  s t  $icC where r~tura'? o r  e Q r r  

tr.sain& l a  pmctleed, s3;ild ramlp Jnrpto~e Utst wthod d f  tnascing. 

c ~ ~ h i n a t i o n  of the  prlac!pler of both thr i~feree and 2 5 1 ~  7.othodr 

t ~ c i l d  appec;r t o  be a 1331rt fsaaible rsp ~i ovrcraminq rose of the d i f -  

f f  u .l t ie r  eaaouaterrd, and of reauoing the cm t of thawing,at r o w  of 

the opor&tijnt rr.sre tha %ilea method 18 u a a .  



.rcrltlibem drift mlniag, aab r h n a  i t  rooild I n e l ~ e  hy&arbio miain# uJ 

dredging, thwe ?;ill br conr lb .nd -or seyorrtr haablnlpi. In itr 

lo nor re8triet.d t o  asall oporatimr. A t  the larger apa~atiaaa~ 

mmhlaarp lm umed for exuavatiag and trrnmportlng the ~ 8 v e l  t o  tb 

rluion.  Prior t o  the uoantloa of  the gold boarlag ~ n f d a ,  the 

overbardon my 'La ra110t.d by rtrlppla$, fer *fob .ow t o m  of Ey&aalle&~- 

fng 1r ~ i t r n  umod In eonJunetion r i t h  tbe oprmtioar. 

Of the mmy aobho4m ef otwn-8~8 minlw vhiah won farurly 

um.d in Alh~ka* and roue of rh168 were rdl rdapt.8 to aoadtt iwr at 

that tlar, ooaap.nt1rrlg fow -in. h r r i a k i ~ ,  hone rarrplw, 

traak and inelSam u - t m *  aml t of  tho other -tho& of similar kid 

are ~ r . t h m e  of the part. !!'fie c;lr~barmonw, imob i l e  ozaevating amc!!inoly 

rl th belt mnrryors, hcket  elevators, etc., proved l m p ~ c t i c a l  and too 
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cortly t o  operate uder 2aakaa cosdlt lon~.  !'teem 8n01el rneth~da met 

with but 1:ttle flnanoiril rueoar8 in  pla8.r min!syy m d  wan menill7 
//'- 

/, 

fai1ur.r ubn aHlaiorpp.6 rl8h the ddi tlorsrl eort of rtam th- $ha 

but 18- She importrnt fsrtprur naoemurg for e i f i o l a a t  oprr&tlon in 

tha u b i l i t 3  to Qrqp t h r l t  lard d irmt ly  to the rluiooa. Mort intall- 
f i  

and rlmg w i t h  #a additiorul aort for -oh equipamt .rb the e a t  0f 

their operation, gonerall2 prohibit th. profitable rnlniry of tho low? 

m e  gravela. While Jl m o o W a a l  operat1 an, lnrr thofr l i d t r t i o m ,  - 
the Q r o g l i n r  erormtor .ab the arble-way .remator u u n r  thwa roqulro- 

matr  better tbaa other t y p .  aud rhar mployed ua&a~ d t a b l e  ooadl- 

t l  -;as, can be ;rreoesrfullp opomtod w i t h  1-R lobor, W r  .nd miotcnmeo 

th&n the bottoml.rr type of r t w a  r c n p u .  
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The methob8 iavolriy .rrarl labor, am boa& rainin#, 

ground-rluioing ard boaaias with mbotolingln, are gra&aally parring i n  

of tho b l r t r i o t ~ .  but u e  mtlfl popular m d  rill eentbm re ribh a 

oonrldurbla mambo? of -en of d l  maanr. 3- mrbbods are o f t l l l  
,' 

tha mar$ p m a t i m l  for alaSng a m 8  of mall ulL.nt a n  the #tmr 

very l i t t le  wpital Im 1areat.d. 

plaoar n i n w  I8 emorall7 l imited by Alarm aaaditionr to prslvJ8 not 

ua~diw 8 O f  10 f@.t in Om-. On0 &rut 8d-tw 8f 0-a-UUt Dinin# 

10 tbat I t  porraita the tutorrl thawing o f  the rAnllbn @%pored grwdr. 

:r "oakerr 

Roaksro PIQ loxqrtoma are rimpic rarhjng Sevioms =hi& wera 

noet cxtenrlrdly amea duriag tha early cLoymof buroh mining, prtlcularlt  
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rt Ilaaar. Thmy are st i l l  urad by 8 i.r lono bmah mine- and am 

o e a r l a m l l ~  be moan la rue around U o  a d  mpr tor warhire amla 

quaatitlea o f  gold badxu amtorial "mip.dN *an beam* uwioer ud 

old ta&lia(l -. They r r a  JBO umod in drill d otbr pr08pm91- 

i n s  .plpl(#* 

am- 

Sea bra& mining rrrr la lt&rlme durln$ tha a u l y  d y m  f&lom- 

iag the dlmaovmry of geld on tba boaahem at  If-, Lit- T r b t q p r  

lsedl.~: r~ad olrnhm. The ria&? p o r t l a  wr, roan -8l.d ba 

tha a i d e  hrrPd wthoda uul npm8tefi r t t m r p t m  t o  =%a, %h.. on & l8r6er 

mule w i t h  ~ah .n la i l  .q~lg.awrrt mot rlth f81loru. ?his forr of m U -  

lag 18 ur fntrzntlttent opmmtloa, o~rmlly  following a a t o m  Ib8n tba 

high mar? srrhm thm otmrburbaa of bomah arterirl, leatin# a nrr uanemn- 

tration of the boavimr bl.Ak or rub9 rrradr ecaatatnlng tha 9014. TbooO 

eonorntratms ara r u h d  in roabra, laagb-, su2f wa@h@aw~ or mal l  

mluiomr. % the R3m heaoh mmll prompeot hole8 are bw t o  leeate th0 

maby s m B  aonaantnte rblch 10 usaally owered with BL foot Or more of 
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barran wmd an6 gmrol. Thiir la ruraoved by r h o + d i ~ ,  and the 2 to 8 

in& Qrptb af eare.at#te 18 rha+olod into bueketa er draolkrrcm Ua 

t m p ~ S . d  80 thr m-1- 6eri-e 

Tho 1-m t m  -1 rluioa )ox with #?l- er ramma A$ 

the top mad for ranorlng tho 80.raor ~ a ~ o r l a l .  POT offoat lve mvIa& 
h 

of tho fin@ @d fram'tru hmvy oonmtrmts, thlm -la(: deviao 18 rot 

et a hi* -dimat of 3 to 4 inehoe to tho loat and tho mtar1.l. - m o d  

over riffle8 and a t d @ a ~ ~  plater. the latter betog prote8t.d from Pndu 

reourlag by eorerlng thrm with 1/2 1nQh aorb rlro rareon or punahad 
8 

plat.. Gtth O M  laoflor, the mt8r for rlulo¶ag i r  acarllr brtl .4  rltb 

a lrr- bippor. F1. 28464. The marl warnher a8n d p  bo ured who8 tho 

awf is of groper hoi#ht. I t  i r  somsbrat o b i l o r  to the loa@tcm, bat 

warhiag materia irm the hopt1.r and on rOt1%8tlm# arrrrier I t  oror tb 

~ l e t o a .  Fl. 22466. ?he ~ver.pe duty per rmrn per 10 hwam for l oag ta  

sad rocker wo* I D  *om 3 to  6 mbia prha .  tms man rraa ettend to trO 

rurf war  brrr and in  o w  !as anem 8 cubic yard8 per 10 haorr r o e  har&la. 
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(2PAUS kwh mining with mrf ubrnr at Bar. 



Tho rtripptag o f  otarhmlm by groPrd-.loicrw Lru boon trslrtd 
8 < 

, 

in a prrtfouo abflu. OloPnl-rluloln# a8 a mintng metha,  however, ;- 

Ranera117 oontfrr~.n deeper thur the a ? O r r g s  rtrlpplag ~ ~ = t i = *  80 -8 

%or t bf tho gmreln are rmor).a. rduriae to  a mlniarln the amaunt to k 

rabreqpmtly ue8vat.d .a4 emveyd to the r l a i a e ~  bz Paore rrpnrlva 

m e t h o b .  In $hi8 m p 8 t e  pooad-nlaloint. i n  boot r4opt.d to  inallow 

brrt l ra  of amnk or other l iet  material rhiah umn ba abw#y rwmod by 

i u To ruaonrtP11y gmuml-8luI(~ grat.l ,   OW farombla 

g . 6 . ~  arm moaama~ tbvn for the rmaov8l of mock or ator1.l. 

T&e moat favorable eonbltlom a n  iarrad on the brarrlwr and Ohe ht- 

rcaeher of the or--. In r m d  inrtanws on krraah.8 rfiordtrr(~ 



roppl im, marel faow am h i e  an 60 fwt are gmuab-aluieed. psb 18 

m~11.rou8 o8m.r orwk drporitn up to 20 fwt and rora 1n depth, orrr half 

of rhioh l a  m4)t O I ~ F ~ P X T ~ Q I ,  r n  being # u o o a ~ s ~ l j r  bzdlwi i n  thio  -9. 

rpi l lnyn for ~ t r o l l l r y :  tha ntrr, IB constmated ra isr8  thr onek $ast 

oboro tho ward t o  ba w m .  rsd a bpmrr f l p .  or aitoh i r  cronrtnzetod 

for diverting tha m o n o  rrter 8rotsd the ro*in.#D. %ha the -6 

of tha pay ahraur im oostlalag 611 t h e  wtor to @in&* aat 18 

l a  pnatieal t o  remove, a n  slula8d throa@z thin atat. aoncatnttry thw 

rtrrekad by h a d  eloag.Jdo the em*. mere tb -40 ..d oQher oozlbi t lom 

psradt, usd when tho b.oroot ir ma&b ud r l a b ~  rad 80 afiordlq a 

natural riffler the iluiuiry rry be our id  t o  I3nb.r or- 

aonditlmm, hmrmr, traPa 1 to  4 feet of p a r d  m y  I..P.ln t o  br r h a r r l 0 6  



into tha rfuioa boxor or oxomvatad )t o0har mema. V r a r l l t  krt o m  out 

dueled by ona to  taPr wo ml of$= w l y  ma out i e  8atplet.d in 8 

.war. ma grorad rl~lsiag t o  ml]l -8 in th* OuliaI' p8N 01 tao 

the mamaan baing rpmt i n  rhavdinpirr. After the fint oat h u  b a a  

wmnletd UH t a t a ~  i r  defAe8t.d rgairut Qha bank by tho ura of r W 

one dam .armrhg t o r  th* atin width of t b  ah.sW. Lt roor op.ntloarr 
I 

allorad t o  run over tho b.nb. wad lag  &WE tin matorial -hi& la thoa 

k t  moot of them opomtiolla, empeeially i n  the interior 

uiatriatm, thm watat eup;;lr i r  d l , o r  u u r l w  the meator part o f  tho 
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reason the flonwny bo too low emtlrmoum ueo. mdmr =ah om- 

ditionr,  tho water ir 1aporin4.d b.8k Of the drsr, or i n  the ditdbr ral 
/.--- 

belly r u b d y  rolauod la thir r y e  mahem or booar domm #a mat ear 7- 
irys the rartorial aong with 18, Whm water 3s eo urod fir ground-sluio- 

;log. the oplratlon 18 kaam u - b o ~ ~ *  

Clffsnmt t p  of autogtio or n @ l i d e q p l r y  grter uu In wer 

the w m  t y p  b e l w  moot oar#.. Thir h e a v  roodm g*e  

outward oa 8 horlsoat i l  pirot rat one-thirb of tho hmi*Q of tha e t a  

fran the bat0ocr. W&UA &0 r t o r  h a l t  of tho b.a r1m.r t o  r I d  w e  

two thirdr &ha U i # t  o f  the  -to, tho Wte I. a u t o w t l a l y  n1.rr.d b.J 

a3  ingamtmr Q.ricn and ntarnul to  It8 d o r e d  pori t ioa the 

reservoir 10 nearly aaptt. Om obJoet1on t o  t h i r  of gate la  UW 

heavy Jar it. aotion rrhia b.war tbo d m  .ad gste 80 l e a  ?hi8 

i r  rwrtly oreroonrr by oonrtmotlng the timber portion of the cLua on 

mob side of tho (pte indepsn8mlt of the miin d m  rtrrzetrm, filling 

th48e meationr with clay -6 aprhloniq the mte rwt with rtrip, of 



o a n r u .  Another type a? gate urea i r  the  box @tee 891- work8 

gm&Wr thorn i a  no un8um 8 train am the bll). AI tho box rlrea, thr' 

miter run8 out thr- M o  bottom and an rasilrnfag t o  porltlon f t 81 ip. 

owor r aarhiorud ahoulbor, f d a g  e tight aonrroetlon. Fl . adOl). '?ho 

r l r r o f  tb auto=tia A a g :  mtoa f r e ~  4 t o  10 fwt la wldm. A t  

.orso of tha orsrationr oar or two -tea Z to 4 feet  in rfhth a n  taod, 

$oaemlly h i l t  into the r14a of the bitoh. Thoma -1 g t w  

am of li*t oonrtmotian, ni- frar a har1ront.l piwt at flw 

bottam of She gate rab wntrdald by a eapntor belmiod r*¶#Mr CIlnu 

ir m i l d  t o  tho QOte and t o  t h  riUm .nd bottm of tho d ~ l l t m ,  t o  

it - tor tl@t. Thlr aanru rate  Llka a bdllorn rlua the e t a  o w  

m d  eloeae. % h a 8  gate 16 dearad i t  -1;p oarrdr  anohm 80 

warn tho lsrrn l a  the pit. 



(22504) : : h o r r l i ~  into  b-8 bdm autonstla dam. itr~gut dlmtrlat. 
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method $8  @ m d l 7  r08tri08.d t o  the ahallor gravolm m i n i n g  rftar 

maand-rluiuh# or bo~aing. It Ir & r-s -etbsd &ad ha8 the 8 d - w  

that it @lion tha mnful alruri- of bodrock. The da at tho hmd ef 

the plf is ameoury in OW bpoal  t a  to keep oat #a uomer water, IPa 

Uls @empep n t e r  I8 handled by opro dnlm or by mall melored thbm 

or box dnina. For h t o n b l o  oosditiaru tar rMv~llag-l8,  the W o o B  

w e  8ho*dd be rteapar $Inn ths requln4 ~ l u i o o  Crr40 and lavrrr 8-d 

be anila8le for tho arrtprvl dirpoul  of the tail-. 

The mlaioe boxes are ump.lly 12 t~ 14 ln&eo l a  rldt&, ui 

of the teleawping )rid, urd vhsm the b.QlrOak is not rb+paata, 

they are raarrnted on lw treetlw or port@, ud brae@ to bodrodt or 

a idom of the cut. The urn& gmhr ulrd 18 6 lnehea t o  th, 12 foet 

box, altnotyh mn i r  prefer-. lola r i f f l ar  ore tb craitonrrf kiaa. 
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lose rtring o f  t a i l i ~  b o x w  to protido mre drrnrroom aro utlaallg 

required. Tha bottoms o f  theme m 12- with ur utn thiakaerr of 

board or l ight  Urwt Iron or rt-1, a d  set at  a l w o r  @ad8 thrrs the 

mwdlr dulem boxma, u8O.lly at +1/0 a0 5 inelma. V.kr f l  aoa4aot.a 

t h m *  a n- diraotly irepp tho dm to  ma head o f  tho barn or t h m  

uuirrr flw raora or pipe. ?he width af  ant moat pr~at l~1 .1  f o r  ahovd- 

in# dlrootly into the rlulooa l a  6 feet on otthsr side of b h r ,  rhloh 

baa ertsbl1r;b.d the p r a ~ t i d  unit of the -box i e w w r  or m a n e  18 

rest ~ $ 6 4  and thm 1- of am box or 12 feet lm. odly tha li@tu 

material ir rh0~8led-ln~ tb@ l&r(~ur g m a r a l l ~  8 laehos or o w  m 

gllod on c l o u d  Week. 1- 1 t o  3 toot of  b e d r e  r y  be Wh#l 

UP l f  hEfd OFUTiU.d ,  ? w F @ 8  EiWh Wrl. 

?ha duty o f  labor in 8borQ Lag-in reri.8 p r i l t o i w j  rim 

tho ehanotor of tbe gzwel and bedmak, the &l*t oi lift and th. 

rhorrler4reff~ol.nay. X 6 t o 6 f o o t l l f t i c r t ~ a r r ~ h o l s ) r t @ O  

whish It ID p r n a t l d  for a t o  rhord. in one l ift .  Them tho 

grave1 mci beamok aap.t bo yib~rod end nany bo-ddero thrown out and bdrouk 
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im blfflault to elera, the &at7 bwolwr low* U z u h  Alum aondltioiu, 

tmo uma rill rrord, -an 8-1/1: to  u muoh u 10 d l 8  p m i a  in 10 hoan 

with l i ft0 trom 5 to 7 fort .nd tho 4opth of material rbralrd i r  urorllly 

f%??a 1 t o  5 foot. An ara l rp  d.1'. work for r Wrolu In tha iatrrio? 

Qimtrlata durlw tho boom data war aoarlrrrmd to be 7 So 8 -la  yard^. 

aRs& 

~FOUnd-81tri0h& and booaiag rra terp olorely allied at  mart of 

the rmall oporationa. The oomt o f  wamd-rlulalng and boomi- +&rim 

from 16 to 36 oat@ por mblo *, a8 rol.0, althoa& Pnd.r mod 

fsrorablo aonblticmr bu be= for a8 l i t t l e  em 7 emh. Tho 

a r o m a  mOPIDd-eluioIa@ or beom$* operation followed (Ihoralinpln 

lnrol+es an oxpenditura of f r a  to ~1500 in @ g u l ~ t r  er&ar ln  

sf dit& .blah be UIIQ. Tho tll @ ~ ~ i ? p b  rith fl 

r u r m t l a  mte aorta f'rm G t s D  t o  @BOO. QOLP+ ~ ~ i n a r a  tn eetimatir(l 

their oostr iron 3 t o  &Z per cia7 t o  tho lrbor W moor coat im 

eaah asn asployou PI a menm o f  depreaiatlw the eqal puma%. 

The oast of  sborsling-in ir most vzr-fe:.le, Mtng f rm C1.26 
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t o  ae  mah em a per mbia pard. In u r y  d i c i n g  gravel w i t h  0th- 

aoadittonr iarorrbla, &a i n  ono Iastmee on S m r d  F.lrinl-,lo, Oh8 wet 

o f  rhoreliae$a rn p r  aubta Ilub. 

fa the Bot Bprinprr dirtrirt ,  8 mt 80 by OD0 fat  ru bum4 

o f  froma mak an6 ~cbuel to depth of 86 tart a t  a wet o f  7 crerrtr par 

oubic yard. ShorrLinpln 8-1/9 feet o f  p r e l  and b.oreok oort f2.W 

per mbie yuQ. Tho 8o~bin.d oort ru 30 oentr par mblo 9.d. 

On t i t t l e  mook Creak i n  the R8mprt dirtrie8,  18 feet o f  

nwar .aB n v . 1  war b o o d  a aut 18 br 600 foot ~t a oafit 61 18 

ornate per mbla prd. ?w h e t  of graval and bodroak rmquirls# mmb 

piakin8 .sd the thrarim wt a t  . * .a9  of i t  a8 bctulderfi rer handle6 a t  a 

aort of $e.#, por cabla yard. Cmbind 80rt - 80 emt8 por gpbSa 

yard, !Flair war the iourth opt urd U O S ~  aonrlaer~bl~ l o o  thm 6bo 

fir@ t. Om ralle dom the oroek, P boo~a&g opbrati~a t.Liag out SlW 

firat mat 1000 foot Lune .nb 1 2  feet r ib  rrmmed 9 - l / t  feet of musk d 
* 

(*ravel for 22 o m t s  per etalie yard end rbovolo4-in 2 9-t of rppterl J. 

60 M r  errit br ing bodderr, a t  a e0r.t of c2.80. Tho ombined omt m u  
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77 cants per wbia yard* 

Oa Groanstwe LYae)L in tbe -%by d l ~ t r l o t ,  80d W&B @tripped 

by m d ,  m d  the aPolt a e~rclad-@l~i~.d Oil t o  8 d-th O f  6 f ~ t r  

in  a pit 60 bjr S O  fmet for 80 arat8 par rtrbia ma 2 ?met of - term 

m~s @hovelod-in for +1.651 oombinod eoat  -6 70 0 - t ~  per ~ u b l c  yard. 

On the eaae ormk, but in a banQh deporit with better gab, a 10-mot 

of .molt ud p r o 1  mar groand-rluiW off for 26 watr par auble 

prd, and one foot of .?uatorial aherrled-in for 32,ECb. Corabinmd amt -8 

47 o a t 8  per mbio yard. hro aost of a2 por ran wr 6-hoar b ' i f t  i r  

her, urn& a d  aoasidored as oovar&g QI~IM~Q~I(JZI .  Canblx~d c w t a  for 

~ - s 1 u i c l n g  md ahorsling-in In other loaklitiem from ora t r  

t o  3 .OO per arrbic yard. 



Tho mothdl o f  ahoroling the p r r l  into wheal W r m ,  rhool- 

iag to  and drt.8- into a burnt di8h I r  hoirtad to  t b  oerrler and oa- 

r074  up M iudl iaod aablmy aad ant-t loally hmpmd in8o %Eo J~10um 

i r  now arad only at a few d l  opomtlarr i n  thr intorlor Ulrtrletn. 

9lmilar coudlt loar m no6mmury a8 thore raqu1r.d for 8he repulrr g d -  

rluiaing aab ahoral-in method., but rose of  the b i f f iml t i oo  oeauionM 

by laak of -40 &re orerooma by relaoting tho g a v a l  f m u  thr  p i t  t o  r 

plaor whom tha reqmirod gnb f o r  tha r luioor rad mn k 

obtained. Tho pita ro- a n  not over 180 feat in p m t e o t  bfwariolr, 

being limitod to thir r i r r  ro that tho .beeling dimturoo Oo tho a r n t d l ~  

looatod buokot r t r t ion  rlll not uamad the p r c o t l d  liritr. ?hi8 

rt,&tion l r  flxod. tho buakot mettine 1n a timber orlb, tho bop of whish 

t r  late1 with the top of bwdtoek. f i e  rhoviler rgmdm iroa1/4 to 1/3 

exglnoer'r am@, tho rear .nd tsar on .auiyrpont, would infor a greeter 

C M ~  than whoa the gravel i r  a h o n l e d  Into the boxem. It, howevrr, h.a 
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the aUv8ntam of pemitting 8 wider p l t  ud o w d i n g  up the aperatiua. 

wt l o u l u l y  rhen tho grawalr a n  of a aaanaeer m a t  ti= 08.7 ahotd-  

rd.f4mmp$a# W t  rd arrriu,  8 t . u  holrt rrb othm 
6 

equipnmt i r  rimllu  to thomourd a t  d l  drift m l m .  Tha b9lekabr 

hold fmm 2 to 6 whealbam lord# and traPr 5 t o  18 R.P. rtaa hrimtr 

are us+d. A t  throe operatioar, noted, 8 h!* rho- irr(t usb rhrealiw au$y 

of m m  7 t a  8 ar)ie prA8 mm obUirn4. Tha coat, ualwls, of 

ub 4 fort of (pnral wan rtri,?pd at o aost of 16 amtr por oublc prO.  

five for t  of prJ and b.drosk war arlnad by fhr amthod W r  ouaarid.m- 

ti=? for (;1.78 per a\lbio 7814. %r boablad eoat for the M fiwt ru 

re oento per oabla gar&. A t  m rdjoialng operation a r h i l u  wthd 

was belag rtrrtwi. there b l n g  S6 fwf of frosen .8d 6 feat a t  

mcralr tha o,aratoro estimatlag :t would c s ~ t  M) armtr a orrbio yard $9 
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mi- it* gLI Creek in tho k . 1 ~ -  b l l W i e t 6  10 f0.t Of 01- 

burden war ground-rluiooci off at a aoat of  16 rrrrtr per mbio yard 

4 feet oi m v a l  .ad boaroak =r handled ior 8.25 par sri)ia yar4. 'PBI 

oootbiaetl &oat ior tho 14-iooQ 6.pth m a  49 emtr par yard, 



2 t a m  80raprra 

S t u m  msrrpra rnrr up t o  re-t pam n a d  by a largo -r 

of opantlozrn 1ooat.d prlaolplly in the interior di0C~lot8* kt bvm mu 

b m  redmod to Where m l y  atmu11 twaty  UI, @ t i l l  a 6 t l . ~ .  a m  p~ofiUbSe 

fiafd for renogar o p e r ~ t l a  l r  parin& by mron of tha &@platSon of tho 

ar&ilablm arur d.ptad t o  thle raotbad, or in pivin(r roy to the l u n  

cor t ly  nrthobm, apldy 4r-w. %a d l  bng and durl rompom 

Ihioh wet@ too liet in wcridrt aad eaastnratloa rad too diffletilt to  

brame W a r  power, rsrr repl~oal bjr the bee- morrmre ol tha bottarilau 

OF m'La7 tm* rob tho @ l l ~ t o ~ t h . d  twm Tar biu polnd 

n o n  offfaloat n e m p r r ~  while tha r l l p  type l a  r t l l l  Wag am06 at 

80W of the moller oprratiarr, ~ r t u l l y  b-abe l t  tb. m1v mipant 

1 .  bth typa  err alro o r d  for rtro;lrin$ at roar, of tLW 

hydraall& sine, ph8re tha -ter 1-3 in lxw6.99.ta for t u n  purpem. 

S t u m  n o n m t r  u r  ab.ptmd to thr miairy of 6mprativd.y +iU 

areas cf .htsllow amok gravels, eontalnlng no lam beofd.rn, rrhmra tb 

bedrocb: f o  not rud or JrnatgP18r. -6 Were tha IUW 01y.k (rrrdirntr 
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neaeutkte the 8lcrt~tim o f  the gcrrrle rlaieily. '?;ha 6raw.10 

m u m  o t  ucrrnttnq gra+dr eonmining frort, the P q 1 . t  t y p  of a e m p r  

mob!l$tp it 888 k rslbily 8hift.6 bbaat 8 b  pit,  moviag the mtari8l 

In a l l o r  outm 8 6  it aatrurllp Omally tho o n r W  ir n- 

TO+@& r ruron in umoo of the rarapiry wilt, 80 am to penit tlu 

grovelr to tb.1, but nrrr r0, 1 f  worn? drab- i m  not prorfad @om 

R.osmgroWr~, r t l l l  k eneormturb. t r r r l a @ u t r t e ~  rearan flu 

thawhe w i l l  gmsas-ally k w p  pneo +ith thr, +mot*, the rate af Umw- 

ztndar moh ombit tow varying tiom 4 t o  12 inoh- par dq. If 

~ o l d  erpaoa when tha rrte of $ h a g  ie s l a ,  the e8rrq.r oj-emtion i m  

of the orarbur&on u aonditiooa rill permit, mo tbpt the r a l ~ r s  of 

raaterlal, to  be 8onp.d  .nd tramported to the r?uleu  i s  reduead to rrr 



r a m m l ~  Oia(macr. L I88r  the olorbwtlaa han baa! ~em8Vmb by the mbha&~ 

demorlbo8 $a the dUpt8F on mStripplag", aay raemiaily barnb or too 1w 

g.srd is waorod with tho rampet end dumped on unprolitabls ur 

wrW4-m$ grotold* urd a put of I t  arg be used in brrirUn# up thm Wiu 

or for a a- t o  support thm -pop 8luioe or Qpmy, bas, Dldw aren4p 

aondltionr the?@ rlU th8n r d n  irora 4 t o  8 fwt of  prl (pml 

from 2 50 4 fmot of 'boarool: to  br scrapad and at throe#& #a rlui6.r. 

Elnrd, ¶rro@er, or a n r i w d  Badroe wet be propell y &+ma4 rith tha 

oarrp.r, but all roqai~a so- urd wo* , m d  a t  mom lacrri3itl88 a r m  

the @d i s  biatt.1but.d t o  immgalar depth# in the bedrorl. C P r t l u t  dlf- 

fiaultlas are cwooplrterrd rhiOh iaaroara t h e  cor t  of oporot ion. 

Tho pemr plant 18 1artal.Q &larrg61d@ tho pttpo8.d pit  d 

et a point from *are two or e r o n  pita am be wofkocb. Thr praparotory 

work uad ret-up for $he p i t  J8 g # r e d l g  awe in the fall aftrr tho 

close a i  the a a m 3 ~  mining QT eompletlbci In the early rprixa& 'L% 

aarirgiog: 3f the pay e r a 1  f a  u d l y  not sthrted until thr r ~ r i n g  

fremsea are 3ver or mr1.l:: in June and mntlme~ until the first h e ~ r ~ y  
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'i'boa tha l u w  p a r  aonmumption, the larw labor ooatr, t&a 

beaa~lng iupmotlenl for tho rlniag o f  the p a a n t  a r e n p  lw ma&@ 

ar b o t t d u m  Tmm Sa- 

?he ttpr rompor 18 aonrtmot.4 w i t h  a atwed m, 

eo that no bottom 10 n.cnrrrr;l usb ~ . n  be o8.6 rlth crithar ride dtm. 

Fit ted to tho -8 o f  ah@ be& are U . r e r  a f o h  out .sb pa op #o 

d i r t ,  rad for rarrpia6 tho hesrior gravel or the b.aPbblt, tho mtt- 

e m  18 rqtlPppd w i t h  he8rjr booth. At taeh.6 t o  8he boak of tbe rorrprr 

i r  a h e u v  &nlbao& llft, gir- added roilJht t o  the matti- 8-. ft 

8ts.ndo tertfoal rhrn loddf8#, .ad dua rstming aupOy lie0 flat, n i r i a #  

-206- 



the tmth oab astt3ag t o  pomit tbs ramp.? t o  bo ~OII r d U 7  

hpndld. Tho soraper 18 BO amatmatoti g n a t  I t  l a  WlaS .heul, i t  

i i l l r  l t ~ a l f ,  l i f t ing tb, Itauk d l&tLy no tho -bola lmd 8lidar om top 

of the Iporaa. unload* i r  ..oagSilbed by 81Plplt hplla& bmk tb 

In tbe followly tabla m H+ea tho mom importan$ 6 a t a l l a  

of tbo Jhglmy romper i n  t h e  rlur ~ 8 e d  i n  Alarb. Larger msnp.r)r 

h a v o b w n o r ~  ba$h.ronot ~ondrot9mfaator ) .  Dyrrawt.gtb plater, 

teeth asd o t b r  part*, tho raramr bu a long llh, many bal- in w e  far 

6 *a#-8 rad -80 & i t 8  8mltFUatfiOa d mthOd ef 0 p # ~ t l O 8 ,  

tho marrpor usually d e l i r a n  a full lord of l a w e  rterial  rsrd aan proh 

oonaidar&bls nstrrlrl area of itr arrhlae i t  ~ H H $  a i f i e i a a t  f o r  *gardlqta 

or d J i t a a  th* m8.tial to rorr plrm in the plt a i l  meh ti- t h t  

i t 8  raratil orn b. -0t.d. 

Baaw of 8be opontiona are obliged to w e  whatwar quipeat 

i s  a r i l a b l o  uld my, tbmrafbre, h v e  a poor1 J P;l.atr bmt m 8  

tho a p e d  of the operatien 10 g!ovmraod priaaipolly by tho ost8p8r melno, 
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an 8 u2 roo$ 4 roo$ 8 toot - 

w " tdULb8ak 2-1 .a anm, 
p~ PIP. .J, t9 alLg fa@$.- qp tO WO f@@$r  

t o  LiCYI I..$. 
.A&WO.X. p a l  O E ~  lllffi ~ L D .  at m -- lSl800 1bre sP,UJ lb.0 



I t  r h o - ~ l d  be ample for all t b u l d m .  Corpo-and @sreG Z drum, bouble 

cylinder ranprr mgiaea:.~ uao&. The r l w  o f  the pita  varyaoeordiad: 

t o  tho -11-t l d  oenlitlaru, tho r v e r q e  p i t  et $ha l u m  

for a SpLey aonpor operation Ia ahem in Fig.1 3hort avrtr rad d u d -  

thme from 80 to  78 fmt am$. Thne are tor tho ah-na uaQ gal& 

bloab.  h o  mbort m t r  or drrrl--rrr .f. fiq(#d in from$ of the -11 

hoirt, at. on oaah r i b s  a m @  8r urobor8 far tha aria 1I.b -ma. 

u. 50 t o  60 foot gln pole t o  arrrjr the rb8m tdr tbr e u  10 la- 

stalled b.- of the rltrieor in linm ri th the tnuk laaliso. All rhoarea 

are of rmng~1~1e r t d ,  the u d  diameters of tho arin f w d  or h w d  

~hbDvo being 80 t o  86 1nQ&m .Zd 14 t o  18 IPQbe8 for $he haul- 

the abrasion the rbvp mnd. h e  @eatert rrsr l a  aaaa11y 100 

foat  or zom .b-d of the rarapsr .nd about the matno dlstrnae a h u d  of 







the ww~ains avlsro i t  goes aver eaaarrrl Bht~a~#e. Sreakagr% of the in- 

liivldci&2 airew due t o  rharp bend8 over the BMkavee 18 rl.i@hY, rand i#  

rsldom renponaitrlltr for w8us tlmage 20 the asblsr.  UUer ~stendg ns l  r 

ret o f  c~11~'1e~~ftaxi Z a ~ t l  only 4 t o  6 weeke. e h i g h  mads, G-strand, 

19-wire st;eel bsbh with hemp deuter i n  use&. -9y rrtsanH of two ~~0ulMu1t 

or ta l l  l knee whlah are gui8et.l flwm the lshifted paelt iona o f  the ehmve4, 

tha emratpar a m  be d m ~ d  t s  any daairod place Ir! the ?lit. Un betin& 

WPsd ahrsad, the aarapar takes IQUE a W l m  eut in f l l l ing l t e d 9  

and i a  %hen riPamfsd t o  the uncier~and leading atet ion wPobercs the teat& 

anpgr & tirnbl~r, the load clreyplne thrm@ m opening in90 the rEIU 

bd ow. ??hi B oar whiah 1s self-amping i s  uaerl in differc)nl; 6 i ~ e ~ r  hold- 

ing from 2-1/2 t o  4 mbiu prtls of  looma mtrterifit . Vith ewcb load tram 

the eompur the a m  il~l haulbfl up an fnal f m  traak bp a b l e  from aa 

use, of' tha an+ i n c l i n e  nglf &unlli&ry h o i s t ,  whlfrs rsqgi~ing addl t idnd 

eq'tttmat and the ssrvioes of an extra eacfnear, has pmred kb st~eiug i% 

fuel rrnti eneatis up the rrariapfag. 
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40 feet or more above 'beilrgak, or where other aonditicras m y  w r r f m t  it, 

1"- timber OP pal.@ faclrlm ap whf ah khe sarapsr drwa I t s  Lorta a1 the way 

slu,ices m a  gemsr&l larrmpertlarit are i l h m  In 3 . e  u ROO. &4613, 24614, 

r"4tZ;lfj. . P I ,  ZB3OJ. ehmr the antire eperatiora, 

%here &ha roaterbul f n dumped in to  the Wra, with averujp d i e  

B C ~ ~ Y  are randla per hear, site st ems o f  the m83.ber opsmtlun~ whfim) 

the acrapr aelivlarr t o  the alniaa thie slpeed is ~ . t a r f d l y  ~edua+&. 

The speed of operation ie ,  however, governed by the length of Bma, frorrt 

and other eamlitiono, so tbt the avoram number of t r lpr  W e  i e  uoa- 

sicnrauy Ieru,  tor the rateraps pa- scram into tihe boxes rArytse 

>or ctucessaful cerabper work the pit  mrert be kept well drab&, 

gnti ml~ile  this  is u ~ u & l y  acaomplfehcsd try o w n  bedrook drain, ia 



f 2Qt3.4 1 C ~ T  toking Lo&& Zrom uniiargrortzia scat i o n  t o  the sluiaea. 
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(28201, j iat:Leg rcraper operation on Galclratreeam r:~*atlk, E'EiirbanBr~ 2 ji strlot .  
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l e c ~ i l l t i o r  llk~ the Yttt~btxtlks diatrlct,  ahera tba he8roek gmtlf3 is lw 

ana urnins are expctnelve t a  maintoin, i t  iw been found ~ F Q I  yractkrsd t o  

use a  duome meter QZ* other tppa o f  p a p  for hsr:aing tbs seeps@ waterl 

inelaree B more retlablb) water a p p l y  eJld the o p n ~ f a r r  at there lSuOur 

En 31354, Flavrs ab tkeae pl~ntrr wars in o p ~ a t i o n .  The total rtepthe uf 

the cdepotries PO&& rang+& from 16 t o  85 f'sst, vphi ah, after b a h e  

a t r i ? p d  31 lmek an6 mate g r ~ v % 1  lef t  Wm 6 $6 8 P9Ut Of @ & v B ~  

c4qurs f ea t  in ares. 3a.g1@g anrapera from I-.;%/$ t o  24/2 ou.bie yaw 



Tha ballabr huraepmmr at f a r  of thnre r h m t e  r ~ ~ d  imm 80 t o  1M3; %Re 

naod oonurrmrd per 10-n~ur shift wa8 Ppm 3 t o  6 00Pdl. a~~lt i lng  f ~ o m  ?hO t o  

S l E  per trorgl. Fae mrt o f  the mod aonaumirrt a d  the attentlanos of om 

firmum at o aost of &.SO par sh i f t ,  including board, avarrgtod 4.8 umta 

per ito~sepower h m r .  Qlfi the basis of' WO mbfc yariita o f ~ r b t t e r l ~ l  bcita~g. 

acrssyed rmd eluiaod in two fihiiter ar 80 h ~ u r s .  thiu power aost   mount^^ ba 

2!2-i/2 srsnte par mbia y&rB* At orre aperution with 1 W O  boiler h o r r e  

power, 5-112 tom ~f oorRLl uest5n$ #6126 par ton, ware bu~xrsd prrr rhf$t, 

vhfdl, with tfie GO& sf attsndsnoe, amounts t~ 2.4 eants par. h a r e ~ ~ p m w  

haar. ~ n s r  ogemticw burned x-I/& soras of* mutt p r  rrhise ier pwipfqg 

~ P Z Z  t e : ~  for slui 61wr 

Tila o o ~  t of scraping hlnU ~Puicfng thet psrvol and BaAroele ran@ 

: P ~ Q C  45 t o  96 csmtm per mBIu y a .  At; sprat ion more water war 

pmpad for aluicingp thle pcmer coet  vrld ahuiee attardame war, 16 cent8 

-par subirt pard1 %la eonbiuzrd coste  sf etrfppfag, aouoplng rm8 aloS6- 

lng ranged from 25 t o  80 e a n t ~  per aqu&ps foot for gmUMP 18 t a  38 feat 

$imp or 40 $0 60 centm pnr cubic pird. ?be aapital Znveertbd in equip 
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mmt ~t t h ~ ~ e  egeratfom rf~ilpes f r o m  <18,000 t o  over $25.000. Thl 

emaXlar o-psroztiaa& in s)th%r diratrf a t @  lmva ern $8060 t o  @.%,000 farereced 

In eqol?#aanD. 

&acttea m a  a a ~ d i t i o n s ,  while waving at $he rflffertcnt operr- 

t i o n s  am wall lllnntreted i n  the SoXloaring QraariH ton of a tgpfacif 

I r r e  Pw3rBrrnkrr mines 'Fhe caverape oepth of gxwuud ainab sa%s &boat 1 4  

fmt. arrr 6 feet of o+etbur%en m a  bgdraullcrkeb o f f c  3 feet o f  uppar 

g ~ a e 3  saa*cpe& t o  -ate mb about 6 fmet of gravel msd 8 fwt of ~ahieti 

bortiroak auo sbmgnh -4 nluiamd, The p i t  was $00 Irf 4(30 feet in s h e  

arra a~ccl.n~Q by two 2-imab prunpr. A 4-iaoC or 1-$/u a. jd. &&a) 

erllarlmd &a hold 2 mbic Fardo, opemtsd by r 10 bg ZE: bairrt,war uaad 

~ 9 t h  3.-indh a~lblts f o r  the haulage a b l e  ne8 8/4-imh far the h6i.ulbar6lr 

Llne~r Three set@ of cusble were reqtaimd for %he raaom. The mtarfal; 

rr;as saraped an4 d t ~ p t i i  lnto the ear i n  the unc%er&rmmd s ta t ion  srPd 

hit:led tap the t ~ a e k  inaline by ar 1.-'6/2 try TO engins ond dugrs8 inti3 th@ 

&ur21~ib&c, Fmsa bo5 -t+r&, or tl tot&l o f  116 G,: ,,probuctrd the gmw. 

'lith faoarebla oonilltione tha earsper mitie 35 t o  % r i p  per h e u ,  
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altbotr$h thfr  -8 mefitly reducarf in that mvat*&m,due t o  frost oandltionrPI 

The &mp box a t  the Bsad o f  tho alui asu ilr 100 t a r t  Ian$ &ad d 

oomreaestl t o  the 22-ineft elaf 4% boxeu, o f  &ich (i t c  10 lea&hs are ntlaarP. 

The dumpbax ofLd sluioe are met oa a gmde, of 16 inuhat t o  P E  feat md 

p v a b  wf th bloark rifflor. An Wrraurrant f e used t o  =tala fine @lbc 

I t  i r  the er&mo sirre oa t f r ~ l  sltxfae box 8nd. get on ix 20-inoh @%&a. Ht 

eonslaks e l  r ~erlorot.8 mtsel plate w i t h  l/a-indh pl@& 3 ! nebel 

above ra budap gurf4oar Ar &he burbap blracrnma tmvarrd w i t h  mud slkm, i t  

l a  taken up aad e l ~ a n s d  ever8 c3.a~. About 126 ml.nerN inahel sf =cur 

*om the d i t &  axe uasQ Per ra1,uicing. r; dmlp btrx a m  i r r  kept burp Pork- 

iac otre the larger roeko wid keeping the rrluieus from o l o g g 4 ~ .  

%elre f e  14 men a5netitote the ovcj~%$;s errw frbr 2 rrhiTkitsu kh& 

l i l l s o ~  and YPH)IB C O B ~  bolrrg $60 par ahif%, ?he boilera b m  4 oardm 

of wood yer ehf f t p  conting per dllia. This 'J.6-f430t aapth sf g r o w  
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was  warltred for 35 i:ante per r q w a  foot or 59 aents par aubic yurtt. 

bet~ailed o a t l a  YPII not av&il&ble, but it i e t  6 n t i m ~ r d  thot the uosk of 

sarrnpfng a86 rluldfng the 8-foot depth Of &~a+r~f sad bedrook was abmt 

26 aentra par Bguqrn f00t QP %ti aents per cmbla yardo Ths operator 

rtated &hat this 16-?wt aepth ool ld  be m!n& for 28 ebats pap e q u m  

foot  o r  42 cente per oubfe yard i f  arcPrngel eon$itlolllr had existrrd. '%ha 

cost  of rigging andl rrtting up f ~ r  one of t!ae~!~, L I I I P ~  pitis i s  &bo* 

2'1000. Abaab C26bg00 i r  fnve8tetI in the plant and ag91paal. 

On F;ilZorr Crlesk, in the fditarodl 8ietFiatr  &&1.sy crpartst%snr 

ware a:mducteli far e period of' B gssm by strippiag abmt 9 feet o f  

overburi3sn by $.ram$ $Put ding and 7 feet  of @ara:l and soft; slate bed- 

FDCX: wma a c r a ~ a  illto b oar by a 1-I/$ auIkia yard ecmper, at an mcsralge 

east of 30 aeatcr par square foot or C;t oezltrr per &io p r d .  Tim am% 

of ~ l cr~pfng  the, 9 feet af pavQ and bedrock w s  66 amtar per mbie gardo 

TiLh €3 or 3 marl arsploy~d. wo&fznl(: one &lift oully, an area of 40,000 t o  



were bu& p r  nhift. 8. plant of artnflxr aioe an 32st Urtslek in grcmd 

~vgeraging 10 feet in depth with mal t  srlate beuilroek: anti a s p  &lggf.ag 

aon&itionc, mined 200,006 squrrre feet in awrOnr at om apml;i?i$ aamt 

of 26 aenta gar rguors foot ox 88 senta par ernbirr yard, %s a- opraltor 

in 1922 mine% a EU-foot r1mpbB of gmW ?ram whltbh 12 feat  of averburdm 

w m  astripmd md the, balawe safopsd t o  a QBP, at OL aest of &O aerit~ 

=$Jli9- 

The oparstim of the rl i p  racri*&per res triota it  t o  the nlnlng 

of ahei.llormr drad ridhrsr dsprrrita. the urnpaper i~ equipped with rr icrlf. 

bottoni, tilo euttfne edge belag fittea with 'hwv tasth o f  *rtliah them 

2 .  typiwl erronpmant for u el ip  seraper o ~ m t  ion is elmmi 

in Pi$. 2 Tbe pbt f r kogt f ~ e e  of snot sr. nolually bf crpl dpaa be8- 

rack ~ t r a i ~ f .  2 OP 3 d m ,  7 B;P 10 OX 8-1/4 bp t O  $Q?lbIlr agl Jndlrr 

h o i s t  ~ i t ~ l  ti 3/4 kt3 718 fn0B 1-d t?r-.bTe, 9nrt S/R or 3/4 inch tail 

or h&ulbti~'i, mble. o ~ ) B P u ' ~ ~ c ~  Lhe ecrwpsr, for ~21lch rtt t o  60 l',l'. 





OrigiPusl. sketah ascrootapni@s ori~itaal 
oogy or  report 



bailer l a  ue&. k aontimrma ooUe apetm operot+d on a prln+$e chum 

a m  been useel for drheging the sdrogsr beak rrdl f~r tSr ,  h b  Iar If tP;let t o  

r%cron3aardv it* 'lb6 sf S ~ P L  Of' ICP&pd)YB A01afng 3/4 u?& 1 a b l e  ymd of 

Zoors mt;gri&k we Lni UBO. mile the nar&par ?mt; Be fill$ Laahad at 

the baak t o  keep i t  IMM 1111mBinf. the I a% del. ¶tbred t o  the # I . u ~ o @ B  I# 

of tea  brxt 1/2 t o  3/4 of i ts  uap~oity.  

20 kthrpist the aarapisr in digging Its lWc t b  rear @mi mitt 

be rarired ma that the fee# aan sink 1et;o t h ~ t g r o d .  T m  ocs ra- 

quirab for thila, one on mch of' khsr palas or lorie RdindZt96 whida f i t  lnts 

cockets at the upper row uot.nerB* %ham the scraper 1s 1Qa$.di these 

polepr are wlthdrawa. 1. 4 8  The l o a b Q  atreper i e  then &&gg63 

t o  the fur end of the pit  UP o tiabikr i l l ~ ? i n ~  tit the toit Of 

tho teeth angage a t,lnberc upentilng the aumper an& dwpfnig: i b l r  aontmts 

i n t o  the Bump box alerro one man is urml8y required t o  ree that the 

oox-aper emptts~ prop&rly and look after the rrlulclng. The aemipsr 

paing up the incl. im arzd the usual s l u Q a 1 ~  arrannpemmt ore a h m  in 

3:Iwnl;e lie. P24Q2, The scrrspsr is then dr8cj-ed 'back aver the same path 
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t22462) S l i p  ecrcigrtsr traveling up Incl.2ne t o  aluiaes. 
- Z l ? r -  



ED& the iap@rat ion repabed until a ortt about equal t o  i ts  own ~lbthr 

rfP1/2 febt, anu about P loot deep on& the Ierrgkb of thle p i t  h s  b a a  

a h m  t o  %ha porpjtion mr the IpQJeinig~ nut. Tbi1 ~ f t l l  b6 Slllp~*~tu~d bg 

the ms o I  o long brldal a b l e  rartending almg the untjre, Itmer and 09 

the p i t  MI& &hg ~ h i f k h g  of ths rshdtsre rrtcomglirrhard by mbhe8 ttprstted 

tram the nflgwr heud or extra rPm on the lSoict. Therat are variapa waym 

of enohorlisq mad rhf r tbg  thf o b?~e&Vra, but ar o d p  one htr5.bProk atl'bll) 

$a  treed, the sdPsprr awknot be as ~@~dl'br 6 k S i Z t d  about the p i t  am tha 

%~gl-llrp ma. Thin goverar the a b p  of  %be p i t ,  $0 that t h ~ y  &re u%u&by 

2410 feet l a g .  Yitb a haul of X M )  t o  300 feet, lthsr 3/4 oubia ywtl 
I 

rrarowr w i l l  mlw fmm L O  t o  30 trip8 par hourr EteZirsring t o  the $tYQZr) 

digging gmmcl, or In  tho +arapiw o f  'l>edroolcr rr Bmvy J J I ~  attaeheb t o  

tbo stsrepcar is ulslsd t o  locreetn the material uo the rrrartlpr aaa piek it 



enpinear, ff reman, dump "box ma, two i n  the r i t  md ma or two 

rouetabauts.rPfiil@ rat rose o f  the d l e r  opt#ratSmo the arm mrrg 781s bat 

Xg the Innoke:). diatriat,  o plt  6fi1008 rqwre fwt in arm 

am sffned, tr 4-foot hcrpth of nverbmisn and upper grave3 baing flret 

r m v e d  a?i tb mt e P  far :b4 emts per cubla yarC%, P o w  fwt o f  gravel 

an& bscirsek waa than rarapmd fnto the bore5 by a 314 mbio  yard remwr, 

In 95 ~ R J ~ B ,  w l t h  ss arm of 13 mean, f o f  23 ewrmts per m q w a  fob$ or $1 .$8 

per aubfb yard. Thle boat of minirig: the entire depth of 13 feat wars 87 

cents gar 6rr'bic yarda ,/A 40 fS * Y e  boiler gzrri w e d  burning 1, a o d  a$ 

wood per ~ k i f ' t .  HO =tar We$ ~ J U i ~ r  T h l ~  W%siiUf 1n~l l tOd In  OM 

@;;laat exaluolve of the ditok f~ about $fiCjOD. In the rruae &fsl;ria%, 

c.ubfe yard a d  with ra 3/8 aubls yard sempar, 6 fast of grata1 iwl W- 

rock ntra eumggd ilt '74 10-hour ~h1Pte  with 1s C r e w  of 6 men at ta G e ~ e  of 

24) sentn per rsyutbre foot or $1.36 per ~ x b i c ?  gar&, The a w t  o f  %ha 

sntirtl s p e t - ~ t l o n  r n ~  32 aants gar oqnari? foot or 64 cerrtr per cubfa 
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%!he p i t  W h o  lW by 230 f-t In ~ l m *  h 8-1/4 by16+ 84- 

haitj~t with c K) 1Z.i b 0 l I . a ~  wds urrcd, about 590 @q?lera feet o f  b e o a k  

being artrmprda per aard of woo&. lo ,  ocmte~ wan wpwL The aost of the 

squignrlrztt ile about ?j?00b* 

3n ths Bot Sprinne diet  ri at t  in w u n d  If. faat  belbpt 4 feet of 

]malt top ~ r c o e l  war grewtrB1-htalaedi off for 16 nrsnts par m b l o  yard. 

's'ith a 1-atrbic-yard ccrsrpl)r, 7 isrt o f  gravel -6 bscfrook, ox 10,WO 

wble wrb, waer earap6d tn md rikuloed frr 1x0 &)r, cat a coett o f  %% 

cants a square foot or $1.32 p r  a b l e  gar&* Tith a or- of eevort* 

only en& 10-R&ur shift was wblckQd pur dart OOB t ed  ninlngt ttne . 

emtire 11 feet w w  If9 ematti pttr a-abfo yard, 2rke p8t was 290 feet long 

anc3. 1.40 fbot v;i&e, About 100 rnfnera I ~ a l r @ B  o r  astar, auppleresntIn$ 

the CIWIX mpply from the Ute& m a  ~t ]mp&.  Two 40 Il41P1 boilers wera 

u s a ,  *$ah bwn& 4 corfb of woo& per shift* About $1?,000 i r  i n r s r t d  

in ml b k l ~ ~ e r y  a d  eqaip%eat. 



Cablewag exmratorrr for pla eer mining nrme 'been but l i t  t lr  

urea fn  Alarm. c3ne og~rritiorr WRB recently ar,nd~ir~ted an Ooldotreem 

Creak i t1  ths Fairbank# Blr t r iaL ,  A t  t h i s  ogernt is&, as at the eevertd 

apermt ion woro sac m t e r a r l *  Yfoa;en prme6t and dif f i  aal t d abbg bedroe 

W.0 a lgs~at l en  aarulrinas r m  n t r i  the affoentohgm of tha stem 

~lar&p%r with thie ad&& B d w t a p  of ~ o n v e y f n # ~  elar&tllrg -6 au6s- 

~ t i s s z 2 l y  ampfir$ the mteriul ink a the Quf oae; vit~~)fxt uers of 

tiddltional nra&lnerr]#r I t  lack;& the mob3'litg o f t b e  1 3 1 s g r a d  oraanst 

han8I.e u p i t  oi &B Xorge an arw or ef ser T~vorable ) 4 ~ u ~ r t l 0 ~ ~  fb,  



( ~ 2 5 3 8 )  Cc'nklatvay lcrxoaoator d.;mpiw into slut eeo 
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diffe#renc3~ halag r r ~ i f l l y  In the type Of' the h u W t  rknd i t e  cantrols 

oieasr. '[))re 'ImoRYt Se somewhat rsirnilrsr t o  the toea & a l l p  tlar3psr an4 ir  

at;taohed t o  tks mrl~ier by H m;lnf$ng W f l .  I t  lrlr rhm in PI. Bo.&ZMI$, 

with %he travsllsr bloc& at the ebt~p batton ;Lth takfna being pull& 

kkwough u bleak on the i ~ ~ ~ d a g e  aetbLe, dmupiabt; the I l l l W t r  Bllothar type 

2s a amhimlilon aff'alrp tho '~pper b i d @  of the heJret bslnpr et bottdeurr 

ahlah otrar6ana sorag o f  the 1UPPSmf t gee snocuntererl with a bail  aon- 

1': typiml  ormmlrion is ebwn in liec 3. 'fhe tansim abt.Ua 

o p e r ~ t ~ ~  the tmoicn or fall. b l 0 a r  st the gln pnlrg, tightming b~ 

~la%:cerilx~gg tho t m a  wb1+. The4 tmek wble a t  the k m a r  end im 

@h1ft;o&, by kmd, almr o ~trrleu o f  short bri&il akblra. Starting 

~ 4 t h  the smpLy bucket n e w  t h e  top of the f a l i n e  &raek cable %hi& $81 

nm tSyPnl; ,  tilo nulpifce trnble i e  ~e&amlar;,oflmirg- tbs mrriar and bneket 
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ti) travr:l d m  the trtrck t%iCf)ble by gravity, Thl a 1ava8 p m r .  T?~btl t h ~  

exsavetar i a  avar the po l s t  o f  exaavrtiotl, tho t a t r i s n  sable is relsas*du 

lowering tho B m w k  wble, ~orriw BOa &&at into the p i t .  The bucket 

i s  than @Xed fama~d bg tha lt&uleg$ crahle and lc~deci,  after *Pah tlu 

tenesl an blapllrr btrs dram ugr t ietsnfng th~r trmk ablrr onb lifting earrlur 

a d  10gfi~d b ~ ~ l k e t  with it* & the h ~ ~ k e t  U L Q L I ~ ~  fib@ m ~ d *  Ot g d l ~  

f o m r d  and up a t  the erne tiracl the t r a ~ k  a b l e  i r r  ti@teming, oad OQti 

vegatd msd discherged into khs dump box, The laabrd bna'mt on I t s  way 

t o  trra ikk~ufseto a h  othar ds ta ibs  #re r b m  in PI. lo. e2506. Zh31s the 

apmd o f  operation cfsporu8a on tho digging coadltfotis land length o f  rapanr 

em:  a5 t o  40 tripe p ~ r  hoar c m  be ma43 W s r  avw* faoarabl~ aoa- 

dl  t:sm* 

ke the ldne of eat i m  f ~ v a m ~ d  139 the po$~itiQn O f  the lmer 

m u  sf the trsak o;hBleo tho o a t e  rwliata t o  e oamon aenbsr, aPlisih IM 

the pin POPI and. *Ph311 ~eslule~r  in a wedge al.&pd p i t  &lch i r  

pmmm2lg 2 t o  9 timas as l c m ~  ae t h e  rivargm width* The p i t s  wu-r%c& 

are sseldm, ove~l 86-2 %a 296 fwk 'long, requiring n cable ewn o f  252s 
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t o  400 feet, Longer s p a s  hare haan P O W  imwactlad. 

The mtrf lrglng 09 orrar%ur8run, dn~ina(p 61 the pf b m d  fbs 

eluleing of' %hrs m ~ v e l  i n  dm% ar in ireem som-per aninin@. 

At MI swm tian on BulBatretlm :'lmek, 7 feet of ooerbn~&tm was 

stav!.ppad and 10 feet o f  materid, sxaavat4Q. 2Yaart irr ehe g~o!md awl 

d l f f f w d l t  bedsoak of hard ~IaBbg l ~ Q h i 8 t  a1 ttrmtit~g with I ) & z + u ~ ~  (3% a d f t  

rsnhiat ~ a t a ~ t i a e l  the work abnd ~nqrrlred nen In the p i t  t o  at tend tha 

exfl&vatar* whf oh f e othemfse tusneoesaarg, "Fha p i t  wqs g4O feet  low, 

ttrl ietrt; ~ l d s  liit the luwor en4 arrd 75 feet ride at  the upper* Thr 

asilole :3pm m8 385 feet 5e19pag1 w a t  rr water IOP L I ~ . u ~ o ~ $  frPd t 9  

bs pxqmtl, Tbe szmrvr;ctor WAD oprsrntsr! by a O by PO 2-Bmxra hoist.  Ons 

dnt!h tmek s:,bL@ was u a d u  :%lie exavcttns tbls QIfZiWt bsdrsalr: 

30 trip8 of' the arcavatof were made par bar om8 be mah ao 40 trig# 

while in tkia thawad wavel. The onerating candt81~lm ware too imap 

ulrar, kawevsr, t o  ~ B t ~ f f l  BaSliaite &ta. ZLztttera .EH~ w e  m@qmd $OF 

the FFO lo -hour  ~thift~.  

On %ir, CrenS:, B feet; of gravel, lid about 2 Best b!' bIK?~oak 
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woe sxabav&tedc The T mar part of the  gravel conksinsd 'L wge snt;sler 

stiae raterial, ad. baaraokwaominlga bloalcghrnrd melrr. The pit  

w#u 325 feet Lomg, 185 feet wide ot one end atid TO famf ~ l d s  at the other. 

A narbls rpeLlar. me 4eQ, foat  l a  Iran&PI, whlalx was firm8 $0 bs tw  long, A 

3/4 aubXa yard ertanvrptop was ol-rcrrated by ar 7 10 haiut  nitb ;St9 B.P* 

Bo:Ler ktn.itig only 1/2 eord of wood per abdit.  The lowor erne; of the 

tmak cable WB ahlfted by OQUB *om Lhu hoilf; .  80 wstsr mr puap84. 

Elin@ man ware mp~oyeti,  +Q#vatfort fatqaireb about 70 b y e  or or%r~llr& 

&about mt) oxtbie yards per day, the exa%Vrrtor deEivsri.ng the mGsriPf 

PaeSsr tfraa the one rmtep BOZ a; alrould nuale  I t  stlthou@ tba diming 

amditiong in punera1 ware most unfaror~bls.  

In the YUml ?~rritery,  on Gold B a t t m  Csorl, ra 3/4 ~labdc yard 

~ o a b i m t i f  'buckat wae aueosaeful'ly ucrtrd. The pmnd vse 18 fwt iles~g* 

wet %ut paatlg Pro~m, with l~rga  qmPte bPuldore ly ing  d o r e  t o  bejgruuk, 

v ~ ? ~ ; h i ~ l p .  w ~ s  hrd ,  ti@& rund elcrbby, feet of overburdan w o ~  sicrwgrb 

off ,  uainq tho actraper $id@ of '&he bucket 43s a bott04fr188~i murapart pibiz&$ 

the : s a t a ~ i d  on tho sf aes of tho cut, ?:l~vtsn feet of @uvs2 was thsa 



exaavatecf tluad &urnperf t o  vulta. Yhrre fee t  of ~rarvel an& 1 t a  2 feet of 

be&o0lr we8 thee sxmvated and put throug?~ thor rsltriae~, The pit, wm 

108 feet witla sad 200 Peet 20a(s. Forklag em ohl f t  pnr dag thrr rmmvr0- 

iw OQ415 66 d3.l. 30 t O  60 t f l ~ P ~  t 4 V t t l t ~ e  40, WWB WQ Wr hour 

or r;lbou$ 200 atl'bic yard@, gX&crr metlawmegtr was handbe& par shlivt, 2h 

CpboV ~ O l l l i b $ l d  0f SbYl a g f l ~ e F ~  f$Fml l  &Xld O W  W fOF m~fl~1 ~ l l * r  

About 314 eogdr of woad ger rhlft watl burns& for aprrrslting the ex6sratoru 

TJo rdiribla comtu bauUl be obtained wn $hem operotimrrV bat 

w l t h  favorable cmbi tiom, the oeblmag oxearatox rhoall 40 ~hssplr work 

tbw etuorn ~aoribpra. The ermrator with asrrrhr eoel;. &%mat 

i n w  anraflrste ocltilt aml4 BOD% mrs z7008 bo $lB,Ob[l, a i e h  oota;td be 

wit: kb01& oractih&f by uefng s m e  seafad ism& rgutymmtr 



Lrp .g l i z~b  Eraratore 

The atircrgl in@ eroaretor i o  & uQ P4-c3ntains6 digging r s u ~ & i r i r ,  

nauntsd %upon e k l b  srair rollwro or e~t l lpp4 with caterpillar traation. 

Zke buaket i r  operatad l q  ot~bla iron the maSn ungiae ovrr e; rerim of 

Bhmvae and hangr hPm the, anti a f  a l a g  Buam. The en#$$ at %ihirth thir 

t~om sete  is %izeBr d thm&¶ rcgl~dtly a4Jaet#blij, accarding t o  the re- 

quirod dmplaf?; h e i e t ,  3g m i ~ t a r  Of o turx1Wbl.e a38 wringing engim 

the mczhlne asn be rotated hortnmt;ar'lly thrtou@r a aurnflrtor oirdlrrc %a 

taotlma &&&Line buabt  f e lowerrd into tha, wl;, pillrr& fomwd by % 

kmAaipe rgabls an8 SPllrci, haletrd t o  the ereri of the bow,  Ohe ma&5zi8 

ratat14 t o  the dmping point; md the bualret dumpad, The s%smdartl erlaes 

of &a@lne examraters rare built aith boma froz 40 t o  'l%fj feet lmg, 

a d  buaktbtl~ holbinlf m u  1 t o  4 oublc ger&rr Y'hils ttlQ BPagline oxmvotalp 

i s  not able t o  dig  t i p  heavy matarit&, I t  U a  mmgr dirtinat aQ.vaatag8r 

over the a team rParb1. lInrlng s wider ng ~ i : d t i ~ ~  fmwr mores tvu 

necessary. betti38 on the surfboe of the prmn6, 3 t twn dalirar $he 

-.starl&l at k cansidera'bie alawrttcrri and amp diretcjtly Into $ha eluleat, 
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diarptaacfm wlth IrttemeQiate devics lol* oanvsyenoe or elilsvat lea, 

'Phlrt is a F ~ a t u i ~ e  of fmwrtast boasldszrtion i n  open otrt miraiw, The 

dragline i~ well adapted taniiirr abrlaln aonllitlanr SOP pltcprf n~ialag i lo  

.Alask&, 'waer"u the &r&vlea. 1s u~~frorlen azd Prea o f  an araora Of lwgm 

' b o i i l t i ~ ~ ~ ,  c~nd badronk is eoapratirelg sof t  mid ri.@err YhiLe if lrhabr 

the &.rer;taa. mobility of the b p L e g  aompru dt Fdts many 8fiI'P~ltBe:ea ~V@P 

dl typer of aarapers wxla other ex~a+atoro~ hating speed s f  o l~ra t iorr~  

rsqulring om,prtatfrel; l i t t fe  power mid 1 tabor, md ir r  lm 19 raolnttmaw 

cmae aostol  X t  an bs quite readily nave4 about the armtryp more ro 

*en squlggsa with o~trsgilfarr~ and requiring Wt vepg ' l ititla ti- t a  

a b t  'tip Per CIp~r~btiOtl* f t  u  MI*^ ~IBQU i n  %he m i t t i l l $  of  the  I~01@ted 

~ 9 1 1  arma o f  I : I ~ ~ O ~ B F  p ~ ~ t r n d  e t f l l ,  remining 91a r m g  of the dirtriatar 

'&@ dr~cgltna bucket i r )  tight and asn bu optratad under water, Bat wSar 

ravomge cmdi  t i m a  i t  ~o.:~It% not be prhctlcnif, t o  ~tr.ror>srly clron bwi~oak 

ranlaser the p i t  9 8 dmhrb,  Under iaror~arll coa85ttom, howsver,, i t ls  pore- 

ab?l i tg,  md i t c  lower aoot ,  aapaoially I f  a &aotP u m d  mahanu aars be 

;lurcnrrsek, b b p t a  i t  for rninln~ amll ar iuo'latsd areas of' drrssk pl~acsrr 
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ahovdtl w e  o:pemI;+d in A I . 8 8 ~ .  Other drag1 ins rxcmvatar iaut&Ilat f ores 

are tmder amrtderat ioa, 

h " 6 1 ~ ~  I&** hdymtts &rogiliae axwvat0r lam M a  opratrad f @ ~  

the past; s ix  pmre on a Xm beaah 011 ?Yillart Crvek lu  the fditaroh dietrlet. 

S t  l a  egu$gpmi with 60-foot boom md 1-I/:! r ~ u ' t r l ~ r  pard Pags W@k&t. The 

buak~t wel@e about $'PbO pounb. FWmr I# pr>dum& by a 60 R b E .  boilare 

X t  bar a 14-"1foot tu% tab10 and the entire mrshinr ir m m t e d  on &iU 

xrnd rolleror Ti is  a q o e f l t  e m # i s t o  of nbaut l2-f .s t  of m a #  earrsrlli8 ~ u e k  

srmd 6 feet 0% l. l@ht grslral. ?WLro~k 18 & # a f t  &at@, $BQ ttppw wrtdm. 

bsfng riet~mj~osau t o  s blue s t i c k y  slay* B e  @ajrtB i r  p~%atla&Xlg a51 

froa;e9 before the mcl md apwr grave'l~ are moved by gmlma arl.rrrlain@ 

~ n t i  h,vbraxil iakiag, the raslr~tlnlug ap.6~vdL tkawbg lwatumllyl From 4 t& 

5 farat of gmuth'l, and about 3. foot of beeouk $ e  hwndlud bp the axstsYatoro 

?he p i t   ha^ natural brainamr 

The overapt p i t  l p ;  1110 t a 120 Patllt m i  da Plnd 1EO faat fa*, 
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reqtriflinfk fives po#J tiorms of the m&klne, t1:e centor of tha nwchfns \)el% 

aiwayta Xept GB feat ,, or the cirunpiag re&&, frm the amter of the  prl uiarrr 

ho]spBrt brom mch y ( ~ i  t ion  arc aut varyin&; ern ZO 60 EXl ffet in 

nldth I s  mu@ and the buamt oan be throlarli sbont 1 8  feet b e g a d  the d ip-  

gixig rwak, *iah fit 62, feets  t o  taka out tht: C - I ~ U B Y B  B P  02tI91ng spa08 

of t h e  p i t ,  Tho aysten o f  ml:ing the mrimer a a t ~  $ 6  aaniycliwted for 

from eaah peal tion there !e ovarf appiaf: a18an Ml oh am be reach&.. 

r'.fter %ha iarea m o s t  prcacticnl from the pesltion Iaa f.een dug, hsmw 

plnnkrs are placztld on the g?mun6 &head of the mcl~inca, the buoket l a  

thrown out for e ~ l l  #~l;rsscp(ip, nnil the mn&bne i r  p i f l e d  mhskici over rollers 

t o  the next pasitlm, the m a w  regrtlring hut b TW minutas, 21. %4O$ 

nhovts the baaks t be ine; lowered int 0 the out I % .  244?7 k%otwa tho b u a h t  

being I.mded, end ir. 1%. M ? 9  the buokst b s  bmba BLulmpetP, i n t o  the utu.fo0 

hopper 

'The ol:;jee Slopper is 14 feet low, 6 Pact wide rtt the bottom, sul 

6 f'aot Beep, ts ~ h l o h  i~ ettuched a 16- foot  k e n ~ h  of rrrlufae tlffverglrig t o  

2 feet in width a t  tfla l o ~ e r  @mib qhoec RQ:; on G h e y ?  tlwbar frame, d.1 
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mllrntud on rrhaele oo they aom be moved L ~ ~ O P I ~  Q w0061@a tmuk t o  the aaxt 

p i t .  Th9s track 1s Ei femt beyond %lie E'UPS OP the p i t  w d  pra l l e l e  it; ,  

the slniau hopper bo fng ylaa~ci  opwsi ts, the oerrt cr o f  tl?e pibe ma @a&e 

of thr hopper ruld f~l1~rrri1lif ~llbldesl 518 20 inahas, The balance of thl, 

slluica boxes, usually about 10 lengthe. &re 2 fmet wide md ret on timhsr 

treetlee on o 8.rade a f  23  Inchea. Tho ~ f f 3 " 1 @ ~  axe h ~ ~ ~ ~ l l ~ f l r  m~a1181e 

oee t 61 tee1 I 

An average of abmC 100 alners incrlsrrs a? sgsteg i o etrpplisd 20 

the skuf alas under larv  head f ibom two dlt;aher, The chap box ram, using r 

piant wtiOlr rr 2 t o  b in& no%iclo nbaiILaH mt the xmtsrid ors ar 

!asoiti%e beforc I t  prrestl a t  o f  t h e  tiopper. hrrirrg pclriods 09 Im 

ao csr n q p l y  the ape~ltltion way be rehaeii t o  hlf ti=, when th6 wter  

i e  i ~ ~ m m d e 0 .  an4 ubed intsmittratlg for pariabs o f  2-1/, t o  2 ~ O U P B  at 

LL tfrar~. The alagay ufratarfal l y i n g  on badraek i u  8i'bSicult t o  alufae, 

matt of I t  piercine through ttr the &m;l in Iar@ ehWJkl. Tk18 a1Pfimlti 

sluQcing r ~ h s o  rstnrcie tho speed b f  tno exaavatar. 

Yhs exa&v&tor normt2lg dipa about 60 mbis yards Or 40 buckat6 
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PBP : ~ m t  whioh m e t  be cut dmn when 8luAaiag with o. raritxwd mtorr 

wapplp. The tA!lg&n-z~; can bo ma@, the mchlntlt3 w d  b o m I  J O V ~  rahaorci 

and eat np Pigoln in ~ W Q  ahlfts. kkm? 'lfi,OBfl t o  ZO.000 I I ~ W J P ~  feat ef 

p i t  Eirr cltryp f'rom on$ set-up lzk fS t o  19 sldftor.  Tbs sxwvator ir 

e,aln&tdrii only an& ~ h i f ' t ,  tho averaft@ C C ~ W  aonsistl ag of miginser, a 

fit'anw~~ B ~tmpbox.  mn and Ewu xourstabmtbl; the uast 0 %  Labor &ad board 

for thPa or= i a  467 per iiay. ?ehe Boillerr burbnti 1-114 co&s of wooti per 

lib=;hauF s M f t ,  eoeting Thr, s o r t  0.1' repairs and r e p 1 ~ 6 0 m ~ t  i~ relpsr 

l i t t le .  d ray~*ll;y 0% 2fi per cmt o f  tha gm8s pold produotian i o  p i i d  

f o r  the usee of thr3 oquiptmsnt m8 the l m r o  o f  the clsirrtr. 

Pro% 'l,BI1,000 t o  2fi01Q9Q aquare Perst: of bedrock ate  m i n e &  i n  a 

PeP08bPlir tho Q ~ X C L ~ V L L ~ O P  OPOPEI~;  l o rn  bel21g 1 irnited t o  the nrac cafid ch Win Ae 

poandtluicsed. 921 1922, ti Esegson of g o o d ~ a t t t r  atxppkgo lZ0,UOO aquare 

feet or 6TQ40(4 oublc p r d s  of avax-bwden rsPt ~tr~ipgctd at o oost af 4.7 

o~nts p w  sg, f"o or 9 C ~ I ~ B  par mbfe y u r d h  an 82 days, aerkiag om 

13-hoar ahi f% ;,or day IS th 7 ~ : m ,  the eucbr~~tnr cfuc 24,109 CUblf2 pr4s O f  

[ra'ael m d  b6rrtroek tivor~frin~ 5 faat ir i - e ~ t h ,  ?he, coat; of axcteval iq 
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and aluiclng Bhlr material #a@ 28 oentr, per otikric wrd. l.%e aanbimd 

c o a t  %or a total cL~pth of 1-3 feet,  srclueisa of royaltp, Li c m t a  per 

aquare f . o t  or 16 ot~nter yep aubila ,yard. (?OH L E  &iz~Ing prevfo~18 year8 8re 

artatad t o  have fluattl~tad veq? I i t t l l .  

Thrsre ara msrmr  way13 in set tlag up enrf operact fng the excmvcltor. 

alp& ~t:bils Ehe &bore erfrlratclm h a  ~ L v e n  mob rQsentl. t a ,  the opepettion could 

Be apfseded up sad sh; i l i f ied  by mounting t h e  mtlre eluioa an s tmok ro 

thtt with ecdh rasvo famar4 of srcorotclr the  alufars aonld bs pd.la8 

d . 0 ~  eek srlxaal tiistartar. 3eterpilla~ tmctf m inerwntsaa the noh51itp 

on6 ~ i r s e  ether B&VM t ~ g m  whdbb my, hotaevrer, not; be just 2iled, beoaues 

of' th8 InlghW G Q B ~  $OF mt?h ~q~ ip !MtIktm 

The dra(:l,ins uaed at thir a y e ~ s t l a n  i e  of a si ae w a l l  ocLdlptaP 

t~ ;-laa).&n dwQS t l  m e ,  It pass uuYahtrosQ In %hot '3tatar &P a usad mehfne. 

?hie si %e i rs rtqubrlp equippatti ai th rt. i0.-Soot born wrb o 2-ctrbia-yard 

trUakatu stzcI aan be o'Lrt&in@d t o  &I $rat@ by 8137 kind of power. Tho sitem 

3ngrated rwchine aith e U d ~  m C  r a l l ~ r e  coats 225,2EO atrap r ~ c t e l l g ,  

~ve!iphi~g 'ithen pami far export 62 tom. ':itb eaterpillar tmahim Lbr 
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aaet  1s ahbttt ;&%,Of30 and tha =of@% it?) 86 enno. To tadapt t h i s  rsiae t o  

5 vrlhar n t~ge  o f  wolrk, ogtf  ondl aornbinsr tlonra are ~iYsra$, aer ern 80 foot 

baam using rit 1-1 /4 aubia yard bueket, 

:* Xonrsllp am8  trusted dmf;llne oxmoator ma arluxr;€csd on Earn 

ltrtssk irk thu hirbanke diatultot. I t  ~ I B  agulppc4ci with pxr 018 G by I 

hoiata :!O YU:. b o i l e r ,  tlnbar p a n t r y ,  40 foot boom grid b 1/2 c ~ b i a  $art% 

bueXt:el;, a11 erount~r2 on a timber frwm. I t  %a ~ o v e d  over l o ~  raller~#. 

PI. (9paaiaX 1, hiodium slm @ p r a l  s\rara;~~'inG 9 fe~at  in depth a d  abmt 

2 feet of nohie$ bodrock is sxca~titsd, the %ucket drvspiag !nto e oar, 

~ h i e b  conre75 the nateri&l np bt Ism inel ltae t o  the ~luiears, Thrro m a  

e m  employed &nd about 100 w b i e  wr&e are hw8lecl in & a l ~ i t t .  ?he ao&t 

3 1  opere t ion  $ a  otntcd  t o  bo about 60 cmntr per cttbia jatrb. ?&lei r=istehinim 

~ e c  tmtl ;y aa'llcptlsd a% tho ~pe?€i t ions hn r a  berm enap~xr(ltd~ 

:. w26 3" c!onbinut ion JSql be-st  a~rn-tb!~av@l m&~fhin% f 1 t A  314 

mbic yarFf b~6k@t hsab: raaently started ogmrntionpl on Cnribm Crei!k 112 

the 5in'LaUket d le tr ia t  ?ha operation wie nst vfe i tad by the writer, 

but I t  :E reporbt;trd t k ~ f  &bout 15 feet 3 P  twtlrbrxrritn an4 bursen &~E.'de% 
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are P¶rDat  ntri p p u  with tho drag1 ;line ottbchm~rnt. 'Cb4 lowor or pay pavqr l~  

of a h m t  a c r i m t l a ~  depth are then aug By the s t ~ r r a a  rrlarsX, dwpiag into 

a raalf-~aurtlpisg h a M t  and hsrr2ed up wr indlinrs a l e  t o  $be ~ l u i a s s *  It: ie 

uggarsrxt tfut %he ooet of suah mining i r  hl&, as i t  i 0  impotrl~ibls t o  

~ c o n o m i ~ ~ y  hau?as sutsh o depth o f  wave1 by thia, mama af srarav~ltion 

~ n d  cwrvlag&nocru %tie digging radlua o f  t h i o  e i a e  of' maahfnu f a  too 

s~&lZ und the  bntomBLiatP aonveyanco 0% the r:lxlf;crld t o  the eluiae 

dsluye Lhe operation tgd &r oomicrlernble t o  the aoab. 



?rift 2fntn[b: 

D r l f f  mlnlng. 48 6 term eypliak t o  the e;cglaltsrtlon of placcltr 

daporrita by urrdermurid mctthadus afld l a  a uratkod uued Sn minlnp r i a  pay- 

~treoks o f  maderate th5akmler sfifah are orsrl.6ln by a deep Barm oo8r- 

burtlen or use to0  ZOW ~ r ~ r t d ~  t o  J ~ ~ t l f g  Z t a l  ~etn0W.r fn L l ~ f f P t g ,  the 

mortirsd -i b beat applied t o  mining the deep peru~snn:tlp frosetn asesk and 

beneh dapoeitrr, whore nlcrln go14 oantertlt is! d i ~ s t r i h t e d  fn  the lmfcrr 

grnqre'Ls soe~lglttg bedmok OF 5a the upper few feet of bedroal:, or whurr, 

u similar #old diatrljmtion ocaurtr in the deep ~rt .RrOZ@ri  ban& dbpoaili8 

undrrr a a d i  til ans grahf b i  ti= min5xig by o t k m ~  methodb. 

This  xetbod of mini&$, ahfah m s  at em tim of suah tmper&- 

csaar3 i n  the game, ~ ' B ~ F ~ W ~ E I B ,  Rot jprix~gs ,  Koyukuk, i1.ubg, 'Solsvw, an8 

nuraoroue .')thar bfatri~ts~ 16 vsrp mpl&Ig paieing with tker u6~Letlon o f  

the ricrhsr patttaae of the placer ~ b g t r d  t o  t h f a  Porn of mining, and 

m3'g ~f the aretie farmor1y eo ~incbd, are bo ln r  or  v:i12 subrtaquazatlp W 

I-orlced by orad@, hyrirtl::lic+ or own O u t  mathods, LfdPt, nlnlng Ira now 

scts*,riote* tmls lg  t o  n sompar~tiv~ly i"m i&nd @m?l o?eri&tialB i n  %hm 
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'i'uiroa-T6~fmaa vsrlllrtg OR interior birstric&rl Ti-~ese aro but i'w:Iarge 

hloaks of' virgin @wad rminiab:  drilch are ca8ptsil %a !?r.ili5t~ble 1 n l n 1 ~  

'trp th lr  ruetArl8. Laat o f  the present drlftfintr, irs baing aoagtiuatod In  ~merd 

r a f t  bg fomsr operatlone rhom the fmar patie aide  or mrgiual gay, aa 

tlmll f l~cjlutt~d bloaks a d  pillram, are 1 3 9 3 t d r  A Lap@ m b e r  sf faf 1-s 

h~.vt?  f.~'stUbeii therefrom. Hm n h ~ f t ; ~  ~ R V O  oftart Zl't)a~n srmk on w & t  was 

aappostpdfy 8 clrzftabla bloak t o  finQ on .further usveloptmnt .that a Xarw 

portion of i t  ha6 been prmiaurfg rtmared o r  that the p a r d e  %hi& 

were arai2lsbbe wore too luv gmde OI* too ma11 in quantitg & a  repay tha 

oxr@.r@@ of the d@tpelagracbbt or thef r zin'lng, Litre ruats~ m y  a l o o  Ma 

enamaterect In quuntitle~ whish ao11l.ri be pumpri, o n l y  at p n h l b i t i r a  

aost , X u  r s k f t ~ h e .  anii .~cr&Ing$ are sonr~tiaes usad in connection ~ l t h  

the cfriizlg o f  mah $ m a l l  arO8B ati m y  remiin while t h i e  m y  neoer- 

~,ftst;a tranliportfn,r t h ~  ~sttsrial  for 1 0 1 3 ~  Btif~tance~,  5 %  save8 the henrp 

C O R ~  Of rlm d b f ~ f  0 ~ 6 n t e  

Unrbrv tirecent st lsndIt33n~~ "lost 32 thn d ~ i f t  rolnes a~xnc r t  

follrra &ay a e f i n l t e  B Q f i t t a  ~f 1ln2n;: and rith thc !)Id e)qulrimect'@.f~h 
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m a t  by fofee sf circmatwces be ueard a t  R Q B ~  a f  t h e n @  0 ) ~ 1 s ~ ' t i 3 n a ,  

tnara Se very l l  ttls qpmxi.ntt;g for ixnp~orrment. 30me or %ha formcrr 

iarire drift mfacrs amploved from 80 t o  50 sbavsilere ancter@otmd wars 

obls t o  %in@ batwsea lO0,OOb t o  200,000 square feet o i  bsdraak per amam. 

A t  t,he present tlm there are lass than a dofan, c z p a ~ k t i a n ~  *ieh mplog 

marc? thri&n 15 t o  20 mm fop  the entire operation md w i l l  ael&om nine apex 

50,000 leqwre feet o f  bedrook yMr season, ail% there are nuunerorurr u d X  

mintse o p & r ~ t t l &  with a r m  of f Y 6 m  2 t o  6 men, the mora t3rr)ib~Z ~ v e ~ t i q n  

d r i f t  ~ f n e  sf  the passat, epssr;itars but 3rw aldft p e ~  b y  awl mp10y1) 

Qna hoistree~n, who  PI U I U ~ ' L Y  th6 fir€~BWi+ WtF p1~w-l  S W ~ ~ U I  W U  

ancp from 6 t o  I3 men working m80rgroW. ;lining frQm 10oOOO t o  BOrOOO 

tsquore feet of' bedroc& per seasan. I ~ a a u n  ua..anRtc-: 16 t o  la feet in  

depth  hnva bwa drirtela In n ~mk1 althrngh !n n&ny InsWaars 

aoadftlsnbt aors more f%vorable for mining therre shullw dapocits bp 

ather meti10d8. i'.laaktm 4rl ft mining hnrs becsa aenduatsrl tnautf g in 

Sroorm deoaojcs raxrgfng from 25 t o  bvtsr 200 feet; depth uniter 00a8i- 

t i09t;~ ahlCuh in  lnor;%t cueofi require thts mm,nd t o  b ~ r  oplsatsd by & s h a f t ,  
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PO tile f0Zlow1ng v f l l  p f f c t ~ i n  p r b l n c l p l l y  t o  @ash ~ p e r s ~ t l a n r ,  

W k g  art;icYae were written an Alaska dsli't: mining By able 

vrltsri, @it the tL?s when i t  ma at  ika Ilafgbt rand amrditfme for making 

soah ntudbfss areru, mope propitioar, md I #  there ars maw rarlatirrsr in  

t h e  pr:.atfocu oydp the aare representative mnthods, laud those 99 rsasnt 

developabnts oan here ,be  briefly gutIinv&* 

Drift mining operatiout a n  'ba %ivided into I a m r  and winter 

?iinerr the itsvda-t I n  both mew being rtaatt in mtth the o m  w&2p. 

At the winter operutlanu the gravel I s  ur.lnw;l and r t o ~ e d  on the ff~rfaas 

in ~s-ailed wwp:~tcr dumps" untlP - taw for e'luioiag Baawls umtlaB'ls 

i n  the s~xing. '< S n t e ~  minlrmg neaally rsquf rite very P i  t t l u  or na' 

tim'rjerirtg: where the puruZ l o  pamwlent1.g frosen and in sow3 arises, Or 

the ba%t t l r r a w  for ~:.tnlng uafremePn fpoPma aftem Very  weti cfuria~ the 

o'aTrer +::sntho, or far the  nfnlng of thca r d S  irr,:@ar areas mentloneb. 

The rsthgufn~r and r&mdlirtc of the mtarial in th% sarine 'before it 

can b6 gLuiat!!fi o:Ften abds conalderabl~ L o  thb cork, Thar fylnf? unp of 

cu:;itaf, t h ~ o e ~ y h  tlla winter, t h e  I I P A ~ M P  lateam requirme~lto, on8 the 
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unao~taintiels oonnsatad nfth the  i>a! s ib le  elulolrrgg rnosvsPg a te  BirrsQ- 

vantageous fsf~ turea of winker mlnin#. 

iioof; sf the &rlft mining f o  ormdtlotbd during t h o  rlugmtrr, a&- 

t;hmg$, rsng apratlorrrm my omtime minine Wrau&oat the y e a .  lb plmf 

i s  etrtsaLed, the ahaft suag mcl a11 developeat anit prmparatoq work: l a  

umn,lly dm$, &artng tha wfntay t o  hrsve averythlag Sn r*letadRneas by opriqg. 

The eqrzfpmnt in uee at the d?ift mimrr Sr wort varied in a i r s  

available 14~ the bllatf.fat and tho rewarcew o f  th5 o g e m t W *  These old 

elerviee 6% other ~ g t 3 m t i i m ~ ~  rme ktaoixag been mbVsP from ciibtrfot ?O 

aistriat iolTowlng the ( p l d  rusherr. T:i- o ld  rtnd often war i t -aa f  eqnlp  

tho 
m e  t o  fact  t h t ;  c h a p  trsoand hen& mtff tfs clrn be ~btainrd that may of / 

f;hu operatima are yos&lblo. Yinder the can&it;lanti sulrh autffte adapted 

t,henn;csloes vo-ry 'r!olE foru the purpooc, far  t ha ra  art2 h'c f f fw  lns tancrrs 



whsra tfrs l .natallatlon o f  nm a d  ao8ma @quPgment for drlft  rpin4rig worsld 

80 '!!,Pa vsrtferal o t  a rnarigs typg o f  boiler  with o 6 by 6 or ? br ? eingl* 

uglinddr ~clbrtllr,6d hoirt. A t  ths  l a r l p ~  opratiaao, the rrbnm flue typa 

YI vertiasl OY U. 5-'1/2 'bgr 8 datib1a oylindo's hof r t ,  Larger bcrildrr ore 

ufford the advamta$ss of sapirate u n i t n ,  Lt; sasmy of %ha mixierr where 

d g  an,e r h i n  i r e  worked, thawing, or the p m j ~ i n ~ $  s f  ~ ~ ( E I X  for 1 1 u i o i ~ g  

csse end p ipm + & %elf-dumping bueICeC a d  usrfler, ox1 a y p  Mrr ia ear, 

b etrsl.1 p-alp POP the B U ~ J L ~  Cnres w h ~ ~ ~ b a ~ r ~ t ~ ~ s ~  t001f3, ~ ~ i b r l ,  ~ ~ ~ c I T P ,  

blacksmith outfitr $31111 ~ s B L ? ,  @ t e e  w i t l l  s mdill uitoh OF tl p.~Hp for 
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ymging water for st1uierlag. In outfit aoetlng f r o m  @580 t o  mere thna 

ulO,OOQ when nm wxa now b~a @t;h~rbQ to13:etner frarr, a l u  o u t f i t s  a+ 

paotiasLLlg the b~yarr' own term. A leomd hmd 30 t o  40 He?* @ant 

which &en nsw cost *om $9'000 t o  C10,VOO mn now often be parahare& for 

frml .,EP[)O t o  2 2W0. Iji teh llnaar from domer opdrnt f a r r ~  aver a l s o  a t  the 

s@pzriaa o f  rany of the prm8bHt mine&. 

'Plze nle&eot of h & u l  sti t lg tW boi'le~ls and st;#- line# ab m61t 

af the y&smn%ar ile anrgrloinfi, In~ltiIati011 w i l l  quSuUy repy  as soidracedl 

in l;he remarlXer Pud ebnatunption of the plants wharcl i t  i a  done. %bile 

the spsrstolre are aware a f  thiu, q a f  t h w  a m  inditfarstrt about i t .  

ienay of the a$. squfyrr~at, rstcsptm dosts lare h i@* 7hil.e the aver&@ 

preeent intsrlor oflmtion only burnt! from 1/2 t o  1-1/2 Qorritl o f  mot% 

per shl:ft+ the bor t  of the fael oonmerl varies fm% 2-112 t o  'I cmtr 

par b o i l e ~  horeepawr houru Lrm@ SIm$ bmf3.e o i l  was b u ~ n ( ~ d  in thr 

The metkode of opening up a Qr lF t  nine. which are g a i t @  



sirniLar ED t h r e  a~n$loged in the undmr~otLOi0. drsvelolment af flat vein or 

bedded darposltr~. are everned  chiefly by th@ toragr&mt the aturaator, 

the tkiahesu WL the Zfikrtil dimenriwu sf the p y e t r a k  t o  bo drifted8 

tlhe g51d eofrttlat awl i t s  dtrtributioa; the contow din& gradst of the bed- 

FbQkg &&& 5l'k BOmQ ~ R B ~ O C B C I  by the ieBOUP~bf3 Of the o ~ W & ~ O P *  k!Oflk 0f 

tfietlse pavernlng Ptmturrra must Be kxm t;hma~$i p ~ e o l a r  praqeotlng as 

other work, bafove 61 blot& of ground em Be praprsxly opeawl ap, 5916 

m ~ ~ t o ~ w y  pr~~.ettabl In BZnakon &iff mini%@ Snvo:ive~i the ein'Et'in# of o 

shrritt the davalcpm(rart wr o ~ x m l n g  up with tirifts rand crora mtaj the 

gx*&vel Q W ~  b6&0bk* if fFP811PD il t h a W b C i 8  ex~nVBteti; tr&n~portmd tQ 

the ehait; hoistlold t o  the suFfaaa; and aomugd t o  the rlaiaes where the 

@d i B relsovere8; :%ere khk to::ocnr@y p~mf &ep capi on ame of t h  

hrirnaht~s, the p1,lwaer r~vy be worked thruugh ihn &dLt or t~rana, 

U & w g &  - 
The h e f t  i r  gmleralg sunk s t t  a groiht &bout asntralXg lcloattrd 

in the, bXclaB of pzmuul t o  ht! mined but keeping I n  osnaf daration ths 

~rncie of bearooko Tneeo abaiti8 are usmklg G l t r ~  6 of 7 by 7 feet i n  the 
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c l e w  o r  made tibout 2 fmet l n f g a ~  t o  gillov bgr the timbering* Gith two 

men working ir, ths  shaft ?ram 6 t o  8 feet pele rrh3Zt be mnlz though 

thw mole 3n woe t 'Jnn wnaae the mok i a Eboroa 131)fere exavatf w, Imb 

in I t s  tsoxen rtatti l u  dm ~ x w b t e d w i t b  u plblt. Vhw thawed, It; OUL 

p ~ r ; ~ c e f  r a l y  be biil.eiJL out  of the mnft. Tho frozrua gravel ire awqr~r 

t u w e i l  before I t  o a ~ r  be dajp Depmblng on bcciroek a n d i t  f bas, the 

aysrtera of tninilgg and Wergroundr t r a n ~ p r t  t o  bo used, d t o  yroriibe 

dmim+:e, thsl @&PC is mnBr Pi t o  14 f ee t  and :-isre irt bedroar 

FOP r~ sintor oyort~tian the nhcft; acrrldlam reiplrcam timberbe* 

elraapt porousil4.g a little arihbiag at the surfuae. For surmaei work;, ln 

s o l i r t l y  dsuscen rSraqunii the shaft may r~qraisltv sa3y s S igbt crrib tfmbsrlw 

in the first; I@ or 26 fee& be'lao; the rsollor, with ti sqasrma set  at bhe 

bat t o% with o lltt'l.e, arlbbimg nbsvo S t ,  hat  in ravem~s 

espaeillllg i n  the deeper deposits, the shslt 1. p.as~aU.g f i l l y  tilaboreti. 

In the i n t s y i o ~  d%s$rfetcb or where tirabsr ier amilsbl6* rouaii s p m e  p~lsrr 

2 t e  . ,ng~eg  i a  &i0;21~$eerb aye I :&~u.  for cribbing the @haft. These tfmbar@ 

arc cu.t t o  lanl;th tbnd aotchcri on ono file& L i t  s,.&h and* lead arsl N r t a e ~  
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one aver the other W os the n w  iigplfecrp b u i l t  up l.fka s at ibo  TWi 

eIua+ between the urfb a 8  the frosen potnll8 I s them f i l l e d  ritk $ravel, 

gr rrroos i e  gex~s~&.I.y wad t h r o w  mu mok; BXU1 t ightly t a w &  inbo .@w& 

Curs mi ooperienoa l o  msurrsorg t o  prapsrly ~'~1osa Bks w$b\rinb sn(l 1%- 

the mtrarial behfad i t  r b  the timbering w l l 1  keep plumb, Sven when safe- 

fully dttnap ang t h a w i w  of the g r ~ v s l  mag muro fsuttflng and tend 60 

shift tila aribbing, rrhuraing it bo *ao~'Drsarm'* or "jsckkaifeH, 'fhs clime% 

greslaunb cnr the ~ r l b b b g  ¶%,  kovertrr, vrraatly vary 15@t, 'hop h a f t #  

so t;irnbor&, hare after a p e r i ~ d  o f  *:or81 thaa 5 8  ye~m~1~ kgen brought Brrok 

in eervloe with l i t t l e  repair rteoooerrry, wt i l le  in Othrss rtltlmbrrfqg o # ~  

cime srlt;hw& &ha o ld  tlmbur5.ng wm s t i l l  in a t I i m % r  sPhpr bottm sf 

"uho abaft 01. atat ion i~ tinibere8 with :i square a e t *  The ovrarwgre squar+ 

e e t  f e &e of 10 t o  1 4  Inch ran8 timber, aILhaq& at; ooar of the de6p 

minacs tirsbst* EO t o  g4 inehaa in diametttr fsr sonstimss as&, Oaf3 abrB, 

o f  16-foot p l s r  of the avemp sire mad w l f l  crib sbmt 8 m e t  b36 

~tuift, ~ r r  the Swwa ienineufa, whasla timber and Lunzhsr met be 

in rpa~ter i ,  aam rate"1 Irr ueeri. One 63 foot  & a f t  nenr Hom, 4 By 4 
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fast in the elear, nris tizbe~erd k t  the bot tm ~ i t h  rs, ~qEtaF9 usflag 

:13 by 10 ia&h $mats and 10 by 14 mg8; above this  2 %  9091 tfmIs(4red with 

2 $3 4 in& 'lu~ntza~, notahmi irnd phvrprd are above the other, lfka ~lrbll 

ti..besaing. &ncl u p l h &  together, .o'e~ti& pimar ware plaaacl in m ~ u h  

comers erati horirontstlly brsabd. %ir u b ~ f f ~  c o ~ t  a'bomt $U&l $61 sl l tk  atad 

ubmt 4700 t o  tfm'bsr* with I ~ W ~ F  c ) D B % I ~ I ~  ;ID8 tf50us& b c u d  feat  

a% the min(r* 

The aoat  of sinking fb mrererm working shaft PrhJm l i t t l e  or 

in0 t i m b ~ ~ i n g  10 n(fa@8sarg xm@t3 from 46 t o  $12 p@r feat, varying m a l a y  

uaor&iolg t o  thtn aeptrk srnd tbs ahfmantur Of tb& rf@po~itr BhgYto M l y  

crib timbe~oli l  &a& ~ f t h  a ~quara 80% at $Re s t a t l o t i  cost W m  $LC9 $0 $20 

per foot while B dm0 deep shaft$ a u k  In dii'f imb t grartnd my aamt $26 

or %ore per foot. 

%ere condi t ions  permit, d r i f t s  are driv&m fr~lt: 260 $0  1300 

f a s t  up asti &om atraan from the botto;? of tho shaf t ,  Tk1.o dietarns i e  

r;;ovomad chjofl:: by the beurack p & e  b:nC --:)PQ o f t e n  reatrletelg, t o  

;k00 fmt  en& l e o ~ ,  L o ! ~ ~ P F  duf ~tt inoaa t ~ c I ? I % ~ B c  ~ n ~ e r ~ ~ i i  trXrnsr,ort~tloli 
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aestr a d  m g  not parnit proper draiaagfl Q F  the wor1tinip;ol. In a ~ i d e  pay 

chntkal d i ~ i f t a  m y  b@ dxfvea in foul* 8iract:lom from the mliaf't, wfif2e in 

rzarrm irregulplr deposit6 1 t II oravtsabl. e t i 3  fol lol l  tB@ pay f n  which eaw 

the drifts h&Ps !?Wig belRble CI'O88 (3fltb; b?'S drives QV81v  60 106 

Peat f ron~ tba main drifts  t o  the l i n s l t ~  of the pay, Fiee 4 ~h me 

.Q loagi&ur?iulaE suatfan of a tgpiaal i n t e r l o r  drift; mrm. Pig, 5 i r  

& ~ l a n  Of ~ndetrgrWt3 ~ ~ r l t f r ~ g t ~ r  axid B ~ ~ ~ f i i 0 8  2910 thawing 69 

tbtt pmluud irr rlrdriqg the btuiftpr of. arow out8 my  in @om imtm~ebl bo 

done xith a r r l n ~ l e  @'team pointo but it  I s  nure strgtt~hallg t t r  use frm 2 

t o  4. Lag gofnts ~ ' i l~g  b~ umi13. lntt cs the avsrasqp sdvdlaala 1 ~ 3 s  4 s  Bra 

b t o  20 feat pctr uh l f t ,  it fa bolrar p ~ a c t i e e  t o  use shorte~ golntfi, thaw- 

iae ;unl y t h ~  mount sf ~ P Q ~ Y L ~  that trttn be uxearated bg $ha  hi ft. 

ft? avam@a fVsnssn gmuwi, ~ n l g  c f%w &eta  o f  trimbbr a&& slide 

a f  the &uft  are r)m%lnt~rlly xequfrtwZ. although In may instnnacrrs tho 

ontire drift  f n t l , s b e ~ d .  '?hreo pIeos osts of 2 rasts and a mp are, 

'1168G. ~ e t t l n c  thm from 15 t o  & feet ~ w ~ k a  T i 0 ~ t . 3  ti-'t)@~.t! PI $ 0  6 

Inchfir i n  elumater aso @nez%lPy ae l ~ r f w  titi rejuirea for thene setor 
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for thcr t imbsring urrnrrllg hue t o  carry only the welgbt of ths q;lna?csf, 

wt~issh~ay r'Laagh from overhead. Fo hold  euah slou&ing, IlchC pole l a p  

gin$ islism 2 t o  4 inchee in dPw%tsr is flaaarr, on top IUYd. B ~ ~ U B  of &ha 

tinbrr sstr, aLtho4tgh uf de lagging f 8 usaally fiot neaasaem, lbrd r l l l r  

or foot Bl~cking are us& only fuhm bndrotrk l a  8oPt or mahy, In aom 

minos, wswrllllag'r p o ' d  a u s e a  the rquaerfng and hrealciag of the timbers. 

This f s uauklly cawed by the reilnrtsa sf p~sslsure on the moan& d rhcrre 

wet thavcd s t r ~ ~ ~ , h  arcs enmunters&, 'L'hlle Irbporleibla t o  ent i rdp  over- 

aamra itla eifeot, i t  wu oftcrrr be Eereentd by giving the post$ s rLber 

enrtrad rtt %he boa@, rea\oving tba IW0r el&@ lagging ma P 4 1 ~ s & ~ l ~  th 

preeitPure by pi-iag d m  the mitorial fron babfnd the timbering. The 

avarage aool t of uatiimbered dri  rte ou?d br0afd 0uL8 lil $8 t o  $0 par foot;  

tho colt i ~ s s  tirnberfng btaiag $2 t o  $4 foot .  

& mmticmed, the shaft i s  sunk into badrook apie tho lfsoelop- 

~aent uctaduoi;ed 1140 t u t  the W O r k h p  w i l l  drain t b  B O m O l l  Imp a t  0 1  EIGP 

bhe rtnkit, jvom wfiasr@ the mt ar f 0 pumpmi t o  the sarfaooo la the sr:1 1Uy 

frozen  onad ad, tho weter i e  roctuued P r m  the thawing o f  tbe gedveclr or 
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omre t)rP&p &own the ahsf t .  Xt is mnarxilly amall. In qumtitv arnd 

cazi be & g . ~ l l p  hsut&lec with ib X or 2 lnah single or duplrr pump. B t  norL 

o f  the mine8 c. few fioura ~ m p S n ( ~ :  per u ~ g  1s  k l i  that ie, rsqalsttri. I ' twm 

lnjaotors mar sucr@srefillg urrecr at @om of tho uperatiar *her% tW 

volwis PIP P:'IJGOF I ft swilf a d  the L f  i t  net; t o o  frrtaat, thawed Q?WI#* 

n ~ X s  .tr% enesun'tarcd tsr WOE unesasm p-rawd 9 % ra8nrrcl. .pumping reraai 1.e- 

3 0 2 t b  aie r r ~ ~ t l y  ~ ~ O F B B S B ~ ,  83 mu& R O  I n  soma iastaxiaas as t o  prohibit 

e l  c! ngr 

In the k'nirkmke liiutrict on Xxxns Creak, i~ 138-foot 6 h f i ,  

? bp 7 fast $PI the cl~. &P w b ~  @ti!& t h ro~ tg l l  1x5 f e a t  of mak, 1s $8490 of 

. r ~ i x ~ e i  &nd E, feet o f  b s ~ r ~ o k  v i  th an &ddA t i  md. &foot %ramp brrrl~w. The 

-ruck wt p i  oked eit!;crut fiuiwing fa r  75 Peat, two wm d w  tho ehnPt n v e r a p  

ing G Poet paa= tahlft. ?he mminfng malt and the  gr~vrrl ma th&wetd, 

wing 8 $-foot lstsmn poiate, the thaw in  the mok rDeqplring 10 hours ~tnd 

in the1 grritrul I:! h3urs. Tho afrempe ~lnking prog%ora mmde in the prar8'1 

W R , ~  8*.1/% feet per. ~ h ! f t a  The entlro 8h:tf't ~ & e ?  t i ~ b ~ r e d i  6 oBg@ Oubrrr 

of c Ron m a  raqafrw3. Lo put in tho c~ ihbf ize :  after S t  was  crttt. slrtaeri 
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wood ftral bPzraa4 cast @gM, The entire aabt of We timbered shaft, in- 

otudfa# the wag sMnb $2000, or 84.60 per i ' a~ t ,  There were 

feet sf tlm'bersd wiits aost- $8 prsr foot, a d  I00 feet mtimbared, 

costiag 26 per footc Tho tot6.1 east of dare'iapt*lsnt, errratin of pim8 

and dl pre,pamtory wo~k waai ubout $bgOb. '3ne of' th6k beat r~roonde in 

shaft; einklng m e  matie crow gsarr o&O Rat tho fiouth 09 ~b~ Creak, where 

o Irl-foot @haft ma rut& wlthmt tisibsriag ia El bym tala 8 men in thlr 

erhnft and 2 nn the swfaae f o r  sash 164k.hour ahifbe 

1t1 ii Yen instoaces, the fpiIv@1 b e  boon mintbii by wa~king  awryr 

the 
*om the o h f t ,  bat the Q~~OUPU%QT praatiaa i s  t o  swrt at'fartherot away 

faces anici work bgck tm15~rC1 tbe uhstt uulri& a m c d l f i s d  iomr of the 

vq"lon~fnll" or rtst~or,t ing method. This kee4p the m%n o.mg Iran? thle e t o p d  

eat ~~ercr., a+& pormits fbb rus ta  $0 be 19llecl behind* P 'h i l s  tbmwing i s  

boi r tp  tiom a~t; c fr:ar:- in one p r t  o f  thd~ m1aeg the ~6iveal $ 8  Bering 
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trxsatat@d from anothar. 

Fbe height of  the workfn~ Pass i s  rwerned Ohilnflg bg thm B l r -  

tribwGIon 2.1" t h e  f;:cllr: and paardl ly  tawen fro:: 4 t o  8 feet. d 8 OP 8 

foo t  srarlriag faee i e  tho B'tl%Lb6g6r frm f t o  L f'eot 3f batiroOk bering in- 

olrrded. rork ln~  faem lass then 4 feat h 1ph are pncr udonmg, n& they 

:lrc~daera arranP@a w 1 2 ~ L , i s g  asndi t 1 ma, cir higher face T ' J S ~  than repar 1 ng for 

the ~r.sk11 cost of hen& ing the addl tioatli fl&'prel, nilcrariantall y there 

m y  be two  or more kf t ~ t  lnot otrratu ni' jay ~rfiv(11 &ad when ~eparzte& bg a 

thick ~trt~tum of brtrrtin gravel or ~ucl9t. are ~ s i  natl sagarr&tely. There are 

~i few j n ~ t ~ n a ~ ~  where ~1 tS~iekm~1~0 of 20 f ee t  and rnare has bean miaaa irbm 

ant3 level , but &era such aondit ions exist;, trxael?t it br a ueap t i~ lp~it ;~  

i t  ir; :rnles'lly chanprr %u mine by aoma other z1ethraar 

;mtk streaks ray Be Intermlatea isz t h ~  ~rsrcl, ;a# that as the 

unu~rlging kvaurel is b o h g  @Xkr%kateu Lhier mak m y  slab off irr large 

pi  eaas They ~leualPg acme ~ l . ~ p : 1 y ,  giving a3pLe mming, md asr 

c~~:s@qtrentl;gt of l ! t tl o mnger. f t8w8'9eYr  *313i@8~ tt36? B r B  m~p3rEed. they 

t-%g bury tfva arrrlritrg faaes, \' kerc t h ! ~  th~e: .Ccn~ ,  a s ~ m q  ' f )o~; t  and 
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G P ~ ~ S  or 't)~1:lhb0~d~ fil.leii ~ l t h  wastn grimel from 4 $0 6 f e e t  aqtutrB and 

~icatanasa bask frm the fuw, ere usaci whoa mapport l a f  the gmarzti. i r  

rorfui~si"i, X t  i r  the  penor& prnc : f c~  t o  Et@o-$ the workln~e BOY% f ~ r  c 

the  grilksr~ or tinibera in the workmi ~ u t  arm8 are w l t h d r m  a d  the 

pound trlluwsd t o  sat t2r. 

Very l i t t l e  dr i f t  r n i n ! ~  is nor bei* cima in bench ciepoeita 

m a l t  ma& mining6 are practloallg the  crmo at v h a  shscfta sse uaecl. The 

ed i t  is drivw t o  ]:Yoper &rods, p a n e r s l l ~  saup 121 baurock an8 erase 

mt; ting t h e  pay channel z dr i f ta  are then in Botb dl ~ e o t l o n s  and thrr 

Pw tnri-1 crorrs auco are drlrsu. :2in:ag fPn% m ldit mtel ho i s t ing ,  

wpin jp .  and sma ~ J P  t i lo l ~ a ~ s y  Bnfe 6 3 8 t e  o t h c m i l e ~  inuurred, st thou& 

ir: t!,~wed or wet pound tha heavy tf~borlng yane:rallp regulreu crfterl 

t ~ ~ k 5 b i t s  p r  ;fbtablo nin!ng, 



In the E19ina and @ m e  of tlls Dther taauthwsetrrrn dlaeka 

~istr3crts, soma drift nfnlng Worn adlee ?ma been uana In the anfrawn 

banah g~no@lilo, rttq~~iring heavy three-;~irce tsstti and fill 1egg3ag in the 

?rermltted i t e  oxtraatiprn ~ t t h  but l i t t l e  timbering, many Of the &toam had 

so be C ~ O R ( R ~ ~  t t l m b ~ ~ ~ d .  Ulliier the aondlt ionr,  s;li y ao:paPntivelp s ~ w d 1  

arsaa ootrld. bo minod frm gtacsh side of thcs adlf, ~r train arom cut. 

p a v e f ,  srj was the artad a t  the early clrlf't m i r . i n g  i n  the T&ld.oo; areek 

an&h.sla ? t  nsll  arainst the faon, 33s of t t r o b ~ ~ t  8y~ltatn8 for harJlil9n~p 

thila kinti of' ~ m n d  i e  ans fi59h hae been aesb e t  the Riddm ?renear@ m(t 

OthW &rlf t  ~linel('~'in C&l  ilomia. Hnorg p r t e  * s t  on baee blocke or 

s i l l . ~  are iAaced f n  B l tne j ~ r d . I , d  t o  ~;PIC; faca or16 support the anpa, 
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:%b00(4 whSoh lilie~iag Is driven along the roof mi into the gD1ae as t h ~  

crave1 1s rmoteci and &i@n rufffc lsnt ly  aavnneeti another aert of tigbsrls l o  

,13~aa09, ';them the craund is umretlsllghnrr~j, ir 1$3m or 1ntem:~)di~lte t41t 

i m uerd t o  a i d s  mppmt the X~gglnp: untf 1 t h e  regular set can be put 

in, RaldPats md  mieta ara pilad hehlnd i n  t h e  brasatea-oat pctrtian t o  

ae: i s t  in supparting the  r o o f .  

'%he minl ng o r  sxcsrlrrrtfon of the gravel aad bs8roak 1s nosEJg 

done by maawl Isabor fn *p¶clkfng i t  d m  and sho'sding it, Into whsslbarrm 

sr cars. crcpasDe MVB beon rept?~ted1y t ~ 1 e u  for ~ c m p i a g  dom the 

f*r&ve:b mci bedrook f rom the fme, but the gravel kat! ~etner&l.lg been tor3 

ticht!.$ i;so%~.i or tho badrack has haen t o o  tmrci and irrlepriler t o  m;&$ 

t h i s  a sueoaao. I t  snould, however, work rcrtth proper eqrSrwnrt assre 

cenditiom &I"@ fzvarablc, but i f  the face mast be picked bow% by hair.  

t u ~ d  a scraper i~ uagtl saY$ $ 9 ~  ?raenr@yinp i t  t o  thci ems, they@ c ~r le~rs  

tcs be PiLt'La t o  rain by ench tl method. ??iii9 pick %ark i r e  aloat Bifficu% t 

m d  t i r i n g  and but 9;sr tba  o k n m  anl; rrdfrrf t l l t t  the rnlnore got: by 

skove'L!rt~ ac3 vh;lacEfy., they caul& not a3::tinnc f o r  long. 2 natumtfc! p1aR 
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~ a a a h l n e ~  would be a r r e ~ t  h e l p  i n  thia raepeat. The blas t ing  dm~s of 

tho pscvsi after it f e  %baaed hadl baeu t r i i ? ~ .  I t  k l t i ~  not ~ P € * ~ B P I  tlt186~1- 

tiamour+ but doas hold popr~fbf'L i t iee* : ~ i ~ t h o d  3f  drilling UB 'k%ostlng 

i s m  the 82tce ~ J t k a t  tli9ir;fngr anfa sampin~: the ~.,late~ir;l t o  car%* 

I - C P C J ~ P ~ ~ ~ Y  keen suo~e~sft- t l l  y tittve'l~plld~ 1 t ail1 be- deacxl.lbad latar, 

i~sthuclc o r  bgafauliakfng rrornll the foas li:hiah c3zbiue tnarwfng s l t h  Lbe 

brabking aown of the materiul, ha+# u n d e ~  favoftrbb~ mlldi ti on8 beds 

qui tta arufsarsls~ful aa far LC tileg w e n t ,  but t h e m  m % b o a ~  lute not hues 

arcto.t;eti, paseibly bscauee o f  tho sraaI.1 Piela :)pen t o  thoir appllmtiosu. 

?i(rktlg p c k a ~  gravel i b  a i f i iml t  t o  piak down, IB i t  is 

unusraat, ueuallp by P l r e ' c  renosing the u p e r  gr @after F I F O ;  of th8  

hadroak. '2216 tainar, k n o m  a@ the omve'ier, ~ i c x t i  dovn th~r mkorial 

and arlowsls i t  into a whaaSba~rs;x or 6i cltrr ileaoy rooks th rm 

behJnd him or: mote .  If the bsdrmk f l o o r  is rm@, m k i n ~  ~ t i ~ v e l i n g  

ti;lffie~.ltt, the  aate~ft i l  ray be braken d m  onto ei:ordiag plateis, 

neo;l&nrrraw are psnurt;$lp consiuerrgil to bo beat  kl;&.p&sd t o  thct oea- 

d i t l e n s  ~t trra m,.rsliur t=lzos v;ilc.ra the c;l~Utnce I s  n o t  t o o  ~ o Z I C : ~  &a& 
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i* hi* grui.tien.kr They reoulre ii a i n l ~ m  of elKOs tinct h%aCIB the  arifta 

nmci sot be BQ lurge. Low kufllb oars ~ r u  pnem51y ~YUPEIF&L fit tha 

b ~ r y e r  mines Marra s y ~ t m t l c  clsveloyxnont cmd miaLag e m  'be dons and the 

&pad@ l e  -ope unlfom. i t  sona of tn@ fm!noY op@sations ~t flaau, tneaa 

194,aea rtirs mere rtm 00rlt0 ; eage and r i ~ f  J I Y , B ) ~  Lo the sutfaact. :!̂ lost of 

the l ~ r g o r  yrevosnt opr4t ima;  use ?- oornblnif ion 0% t h e  two rf!ethndr. 

The &iealberrms beirrg la~delt a t  the fbae are ~~beflle& t o  the m ~ $ n  ltl~ift~ 

Pzz,lera the3 &rO dwpfcd into ti W O ~  ting CUFn =-ith thtes Bgtitora us ttrif't 

" ~ U T B ~  be arriurjt deapo:r i n  beoaratk than the a m k s  cut ,  a o  as t o  psrtrlit 

dwnsin[: i n t o  tnu WY v'ltnoat wneelfnguylb.. steel;) s~wie. Xm all cams 

t h ~ e  mt,berial. l a  tranallortec, t o  tna e ~ : ~ f & ,  r a t 4  ' x i t t ~  tho exceptlor1 msu- 

t ton&* is iimtpe8 ink0 th6 b ~ b k d t i ~  he)ifit~~Ci ~ O R V B ~ B ~  t O  the nlufcsr. 

The uuty per mzl Bn I)ie$inkl ~lk,nv@Zfng and w h s ~ l i n ~ ;  ut,riua ccierf- 

ly sitb the, ak;nrlAct;ar o f  tho 11~,aCcrii~l, v;urking csnditlorts, I.ength of t r i p  

nnc tlj:r;ttolf, cna ~ $ 9  hc fro:? 96 &o 1:s -s-heolb;sro,:: Laeu$ per 0-hoar s h i f t .  

-' i t Z t  the utmo C C J P ~ ~ I G B ~ P . . . ~  ~ D P I L *  k8  ill ' v j n ~  f r o '  :.<! t o  40 arr%PG feet Of 
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"*~niaiag - 
bit; the s w m ~  fsf neu,  the taaterlc~l a13 hoisted iru gensrallp 

de19vereB Qireatly t o  the sluiess a 6  eLuS oed a t  ma#, The Lime %or 

sltrlaing meg, hcna~ver, be ragultited by thu wabr wupy?'fy and, &s a t  rom, 

of the ~imtr, the- @mall mount o f  mte~rik'l, mlrzed a n  ba rlui ere& irk s 

fm koum oftsr the shift, I s  over. ?he slulaing ~ i f r t ~ n v s f  8 at R P B ~  

sf the oplfrbtioneo a m ~ 3 i b t  0% 8 slumpbox tollm@rX by the remar eluiae 

boxei3, tret on trestltas at  s m*liafsnt BsigkG above the grtxl* t o  pro- 

eias the neeasaary grab and amp, Qr the awnpbox OF hw6 8f the B ~ U ~ Q B D  

ura often set up an an 018 m a t e  dump. The ihrunpbor i r  p m l b e d  with & 

timber apron OF tbe~ rticlsa met;p be b u i l t  up af tt.1 warts dirt t o  Porn e. 

c!rtl;e t o  wtch and puilte tr338 ~f iat~ria l  alt I t  fa l l s  f r m ? :  tka Weket 9n&o 

the boa. The dump box -2 be from 20 t o  82 fsset 101143 m d  from ?-l/lr: 80 

4 fact wide re t  an pmbo of 12 do 14 fnabes tie 19 fe~r t *  ?ha sLul# 

hasrea are from It t o  16 inahse i p l  width and sob 0x9 grad@$ of ? $0 le 

Inal?ea, somet;i.es :nose if avoiiable. i o f a  ~l f f1 , ea  set  lang4hwiss a m  in 

-.oat ao1mr3g tlse an6 WAF be  alioi with ~ t r i p ~ l  oi' f Y ~ I  or eteof .  ::uvsrarf 
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~ . e % t i  :I? such rf f f l o s  m y  eet-iet irnos bc plplhles:: crusa~iae, tfndaratl~rmtcr 

ol' the sane width & R  the rluieer aonelrting o r  ~ ~ m c h s d  ateel pL%te ?~laurd 

tst~fteril ilsoheb above 80008 mttimg m y  be ad'ttled k t  the aad of the r lnbw~s ,  

bub rcebinmmt s fop navlng Pins gold are ~ensrr.X'L y BUYFISIPB~I y brr~king, 

.'t mny a% the mlnss tho p t i l v ~ 1  C C ~ ~ L ~ E B  maoh el&y or ahare m g  

ti$ tt t h l O R  alrrg '%aaLtkmentw on to ; :  o f  'aoarool;, r . ~ ~ i e h .  nade t o  thc %laleixa& 

ddff'iau!t;ios and o t t u n  113?3dn fro +poor tr03Q F O C ~ O V O V ~  The $umpbox mu 

f w k ~  out the 1 ~ r g e  1*00ks, p ~ d d P ~ ) a  th in  cfag &nu triee t o  df8fnteftl"str 

the L%tarihl a s  rPm& ac p o l ~ ~ t b l e  b8foF0 1% 9 s & i i ~ w % t f  t o  * p % = F l e a ,  ttlr0ug.h the 

~'Xufaea. itoat sf the ~'3Xd 1~ g:enor~1Lgr roaararod i n  the a m p  box rmS. the 

f irst  box o r  eo b@10vq i t ,  but r,tzak 4 8  I11'p.py WwHefted ~ l t g  

thrsilch tne  oi%uiceo rlnu t o  the am&, C ; d q d i n g +  ~ i t h  !L beme o Z  the  ~ W L B ,  

Tho r,sat ~ ~ t i ~ - f ~ : ? t o r g  ~ ~ t k 1 3 d  tl5W for alul  clnq r ~ c h  c l ~ g a g  n~torlrsl  l e t o  

a t o r @  i t  sa ?,be itwq), L ~ Q  by u~ jag v ; ~ t  ar uaacr rret!am+% t h r o u f b ~   AWL^ 

nozzle ,  nut i t  u. enci *t;f4eh f t &be21 bofolme i t  i~ ynrmitted t;o mfter the 

:lluiee. f'l , t 4 P O S .  

- i,l;e.p 53r ; ~ ~ i c i n { t  I c  u;au~,L1:? obt;ti?leCi S ~ O T  L> sml.3. ditch, 
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,,l,lncnl~--h : ~ t  m m y  o f  thcr r;:jn~r: tho w&t r - m e t  bo q ~ d .  '[hila ~/nmping: 

m y  ~ctcc m l ~ t n r l d l y  t o  tbo B L U ~ C S ~ G  O O n t ,  i t  b 8  the arLvunLtigw of jn*3vlirin& 

b s r e  s t e d w  wbter %upj,Lg oad dthvs am t;l$r df to11 coz~sltrrset ion raad %in ten- 

olrrca. The o&ter aupply ragul,atas %he parloti foa* 8iIJidi'Ig r;nd while ~t;l;mptrr 

hrrw hsen rcswe t o  ;es?tt.iue mring; tho wirtter bg *ar i%9@ p?ilrx?lpgd warn1 water, th6 

nrida c o s ~  atsa t h ~  re~rr~Lt; ing r.asr qald skvf ng do net *.%lee t h f  a odvi t r ~ b l e .  

''ufff aianf ~ lrte? far S ~ U S E I P I @  ht t h ~ !  OV@ZDP~PC d r i f t  mine 1 ra +!norhlIy 

u.oail.tble ll.ara tho Id.teer purt of i.pil t o  tho olsrl of :;efl$:~ber*. The 

ctuent i t$  o f  wtsr  usad for aluicinp &t  tho nvartire &piit m5111u v ; . t b t ~  f i B D B  

$0 t o  100 miner& i ncfnsel la rsseGoa8 09 prota&cjrted aPotq&k, tno crrsurel iar 

oktlrs~ ? I :  r ~ f  les or aumpc, w;ktah fire oftetn crib timbered( 03" hopper8 are 

~ m c t i n e c  usad v;lrrzrre! i t  l a  neoeattery t o  ratwe ~ P B  g ~ t . v s l s  for r j0~ i0d8  09 

only  '. wig or twa. 

In atorita& grkvel in L3r6:a d:mjx ~ Q i x i l s r  mthodn used ar 

for .ranee? riusmi);a, ?fir! a l u i s s s  fir% P ~ E I C U P  012 k l f ) t ~ % y  ~imber m p p r t ~  find 

QaQEr6b 5Vor ~ 5 t h  ~ C E A F U ~  OF :>ole& rind tlie rrl:~bl P U % ~ &  B# ~ O P I  "hm 

i t * r a t C f  f :, - v k % l ~ b l . e c  t i , o u ~ :  h r n ~ r r r :  mrl w!l;hJri.m t p  the m t a r i b l  over t;hm 
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18 ctved, ~ - ! 1 0 ~ 0 1 0 b i p  b~7V:jldd Dr D D S Z ~ B C ~  if3tt) b01t)8. i:3f16&f3 they 

h9drr;uf iokecs, the rfrrter dtugpfi mast b&Liin be ghawe6 bofor*o they O ~ E  b e  

e j l u i ~ ~ i i e  

the ELII.ICITI~ oostt i  nre cmpret ivs ly  si?+alX. :Jnde~ +rverry% scan&% tfms rr 

u*lnpbor, nun is nsseesury, when tbs m a t  of r;luiafng w i l l .  rrjnga I r a  about 

rrnd €be mc tho& uaslrjl. I t  an a~>ar:~ t ian  in the  2ubg d l ~ t P l B t  .:bsut 30 

cubic  ~ L C J U  of U?.G~C)Y (rfave'l f~ ainoa per day o f  one shfSt. Thiai i e  

c;t;*)r*eci ur. the amp forJ d ~ a g f . ,  #non one man h y a ~ t ~ u l t a l a  i t  &nu ,T\IC$ I t  

tnroino! , t f ~ o  s1u186k Ir, one s l ~ l Y t  -t L, c5tr.t nf' 20 eernetr p c ~ ~  aubfs yead, 

'?tm vetcap i w  !.w~peerr aaci QB& through u una-inah t ioas' l~,  !n tho E::I Y B B ~ I S  

silfitrlat l rnG other irtt;nrior Sristrlat~, the z..vQr~k-e asgt isr tsluicirtg 1 6  

co:?~lclefaci by many of the oper.-tnrs t o  bta ?bout 10 per oent 3f tna aost 



63xeapdtmtl, the  t h ~ w i n f r  In BrllPt mines 're dona ~ ? l f ; A  @tern ~1Sder presture18 

shz.ft anin t o  the varkirkge through p i  pels fror. whleln aortnsstf ms are RI&b 

t o  the, varioae arervshatrde car Batterie~ a! th plps and stem hoas. Pdoh 

from 3/4 to 1 Snah in m i t e i d e  uimeter &nd from 6 t o  20 feet 1 0 ~ g r  

Lenhgtbn river 12 feat are n w  rreldm us& at t h e  $Bars partly bect%raoe af 

tho v o ~ t t a r  w e a  with sntab the bhort points csn be hanblled and th@ 

ptxiter rerp?t%arrlt$ oP tho Qa&r. fnerr2 &re :iua$$ kiadll o f  pointu, differ- 

in!: in %ha type of dsJvo head, s t e m  comeetiano and the f o m  ~ i '  the 

bitt ?be Lighter point8 are f i t t e d  with Q lis!:vg "tse~", vAtk E tool  
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rstsol plug f i r b  s; tirive head and n, pipe nipplala for the a t e m  conaeatilmr, 

hut Lhw atandard point M s  u heavy tool sttee1 beauo with t h o  ntpplo ~ & d b d  

t o  i t ,  or f ~ s t b l n ~ b  bp ~ptlcin9 ~ t t a c h ~ i n t f i .  i- hole  l a  umr;;LPy Bri16ad 

throup3 thk, eoIi0. hosd Pol" innerting n wsdL bar Per turning th@ point 

1 i The points may hare slthrr rotlndSpoinlsd, dlanond shaped, 

ehlsak, or  crora b i t e ,  the kind bleed Bafntg @+eraeQ by the  oh&r%crtar of' the 

creu98. The raunri ointed on: str&iftks% b i t  iti moat amonly u~@r i .  -LSith ,v 
~r rrme;S1 rur~awlit; of steam burned on, the point is driven, into tho friresl* and 

~ ? ~ b r 6  t w o  msn work t o p t h a r *  ma dasrt thw driving RI th eb heavy l?.mf#@r, 

o;bile t h e  other #uidslr an& rotate$ tha p(ah%t. In some @aund, thawing tr 

sziPf5a;lenthy ~*&pid BnCi other asndftlctne rbre mah that the yulnt aan be 

quialePp advanoek, ~lltlnufh th i s  usnmot; be fast;er than tho, pw.~el. thaw@, 

60 t h a t  a munlmr of painte ore canamJ1y unuer wsg a t  a tfm, )?ttr& 

driving i:ellorally necessary ac the wave1 ahead of $Ire polat met be 

:mahad t o  one eide o r  sonre of' the L Q I P ~ ~ ~  f o d k ~  dr i l l . ed  thr~lagh* :hen 

irir*6pe raQKar &re enuounte~ad, j t  i s  pane~~Llgf  s~rristlble t o  p . d l  mri @tart 

i4 new f t o l ~ t .  <,hen slteaz itl uasu for driving the point;rb, them i~ a 
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dIffictz1t v le ion and csuelng the frr~sel  in t h e  roof t o  bhm armd s%ougB. 

f a  ovfirctarne tllltr, mny of' tho rnlnarltl use t:ot water lnetrad of ~teetrrl while 

driving. The mtsr ulsed itl yxzmpr+d from tho Bump, being h w t e d  with e t w  

ueual2.p fioz t h s  erhrtutrt of tihe pmp, This method, however, raqulrber 

atictf t a 3no3. pi   pin^ m d  t anas %s wush ~%nd slough of P the f a a n  blo ths t ? t I s  

su,&ssrjaently raore di f f iau l  t t o  plug the k j l a  around the yolnk and am1 in 

Tho points &ra aet  korlzantullly 01onl: the f t m R 9  I J ~ Y ~ ( S ~ Y I ~  them 

from 2 to 4 feet apart and at a harieon where they aan be moat h~neiZp 

~tr lvkr t~ .  ?hit9 i r  uctuallg just on to11 of be&reek or a fm Ynclhes belr)tar 

rrovldinq bedrook I 3  not  hard Or biaokyn Irseg,ilfiritiea 0% bed~oek 

;,ftplr the point hapl been driven home! f t; may rmmln during t l . 1 ~  thws, but 

i t  i s  ?,we c u ~ ! t u ~ r g  t o  ?ithdraw the p31rit and f n a a ~ t  a "mectrsr". 

::aentr,rs are mue of ardi laty  iron ljf po fror:  368 tu 112 inch 11% dfm$t;sr, 

the hrad i>sin&? fit tetr: vdtk L %st. for ~bte&rr ~ 6 n n ~ C f ; i m  and a ~ l a f f  Bar  
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!, id?t drjaing, ThlsLr ulre ~ a k % a  a It ire  a e ~ r i n ~  In tho aost of' eai~i~mont  

and &tar the points mnnot almgs be w i t h d m  after the thaw i n  anrnpleted, 

there light. piper om 'be beat bndk anix out o f  the wag of the tcorke~ts, 

Fhs a o l h r  of t h e  hole l e  now mrerf!al;Sy pIug&sd Byvrapping burlap or 

uimiL&r raatberiul stmmd the  point or mwter and rrrmliag I t  b l g h % ,  10 

t nn t  no s l ; a m ' l s l l l  "blow buak". The e t a m  is thm turned on, neb@ 

~egult t tsd v f t b  t ; b  valves n t  cssah paint a d  aEa meh rrtcbaB gtlren ea tha 

g~ouoll4 w i l l  take. The regulation csP the trteaE regairerr crxprilsrnae rr 

c a m  mancl w i l l  take the Aitl rtaram preasute rhfls in ather M s s e  w h e w  

the g~a~oel  Is tight on1 y a small mou.nt can be u~e&. Too moh aceam w i l l  

ckuea i t  t o  *%bZm baeY n~cunci ox' fa t0  the  point, ctogeing i t ,  tan& f if-  

I f u ~  ttkrs worklngn with stom. 'ihere thawing it? ~nd8m~i;g there 5~ a 

canetatkt ahoaer ai' g~atral f i&s the roof an8 tk8 point ts%n milt be an a 

constant 100k0ut for Papgo f i l l i n g  1"4&er 

In eaeg g - r m i d ,  two m m  working sepretely rntlersll:r ab- 

ao!?pl i~h nnta~c! than whtm a9rking to~ethsr, '?he rkta O F  drirlne iar e a t t i =  

tho po : # t a  a ~ l  ea &co+x-cLinp t o  the length of pa3 n t  nah tho cmrdctcr of 
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$%a gravel. 11: average frwanci* 6wd mn vorlrPxi~ together wr, sot  fro10 

LC: t o  39 airre-foot P S ~ Z ~ % H  PBP ahifti ,  shile fn a m @  of  the saesy ; ~ o m d ,  

an@ a n  m y  Ret 20 t o  26 elplit faot  po:lnts, -here t h s  @%v%X 1s ti@& 

nnci hadb'ldary awl badroak IE bl,'~o&g, as at c mmber of nine8 in the Pair- 

116)nka dirtrlces i t  uruaZPg requires the g3od hard work o f  t w o  laen t o  a B t  

G to 6 mine-foot poiate in C hoar$. 

The time feqtlired t o  sorn@@te t t;n&v: anti the bf ig  of' o s t a m  

polnt f s  ~ m o a r o d  bp nunrerourj fad.tox*ecchicf among Irlcln are the chl~r&oteP 

:,f' the ~ ~ m d ~  di~ltunale hetween poilztr, lm#.?th o f  point, neigkt of faae, 

n b e w  I I , P B B ~ . U P O ~  eta+  In favoratlls p n v e l  and unmur ovorm&ge o-pamtion, 

th4, setsam i s  $umeQ on for 6 $0 12 h o ? z ~ s ,  while In tight pevlrf with 

mt:h c ~ ~ y ~ & ~ h s u r s r r . ~ p  be rs:julrsd4 Gnaelr everape aonditrior~o10 t o  ZO 

t l r f ; . ~ ~  are neo~dssarp. After the a t e m  is tuwtard off the p ~ v e l  ~ ~ t o i i n 8  

hast far ii ecmsfdetf'asb1.a 'Lmgth of tiate a d  unli2 dls~ipated Mrther 

t h ~ w i n c  eontlrnueeP Thie f i ~ w e s t i a g w u n ~ p i e t ~  t he  thaw, SO thaC $pf'e~al 

&!:oultf, r o t  be sxcaaatanil until se~clrsl aaga truvs el&ps%ci, find tka ~ H V Q ~ S  

ore. o ~ ) a l ~  i!gr;..e&iate aemiind for tkravra~ ;-T::VB~ & C  ;11fff?t (311 the ;r+lner. 
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howaver, mah that   lost of i t  18 mfnetl while still  warm, aftsn hot. 

avornging 7 feat ia length being; set per trim &ad with s t a m  t m 3 .  on 

Par fxctm 43 t o  32 bourr wr! *tuweratfggt;"t t r a ~  1 t o  2-1/2 &~y31a~ fPQa: 2*88 

Unaer i ~ m r a b l s  amtl i t lan~,  &ramad ham been thawed In d r i f t  

:2inc,g POT 2 e w $ e  par D ~ U F O  foot or txbout 15 o m t ~  pet* cubic yard, 



operatione, In the fnoro d f f f i a u l t  pound o r  at; rsmll 6pellc;tixia the 

-- .- - - - - - 

( 3 G ' ~ 1 i t i .  k1.1.. Fh.~.im i(0thod.s a t  Falrb&nUsr I:. alld M.J.* July St  

coat of d r i f t  minbry. 

Wrd and bloc9-q. or orerlt.llrin by heavy gr&i+r)l, the drloing of fka ]Point@ 

1s  low and diifioul t. The use of =chins d x l l l a  for drill in^ holm in 

such rTotan8 foa* inlssrtlng tho etsrun pofnte or '*me;lber~* has pro-d 

suaeeasfil at esveral drift artnor* Thtei , etkssd wats k loo  %riati a t  other 

spebatfonra mh~lrre, h m e ~ e p .  I t  m e  not: ~l&tl~lfaetoty rminljr fraoautae th r  

Troag tm of carill and aqui!aient; WQP use(lr The fdalno Ellnlng Go., oa 

t i t t l e  13tio~&du Creek In the r ~ i ~ t M n ~ e  d i ~ t r i c t *  h n  bean seyg ~ u o e e e r -  

fil ~ i t b  t h i s  r f i ~ t b ~ d ~  caa I t  jisle heen the m e  b i g  cistemining factor 



It;@ iiepo~sit here avaruve" 1GB f e e t  12 dayth, snb %hils f t 18 

6,1STtlg frozen1 the average gravel, aa1.9.m aar.t%ins snore than about Pi 

psr sent af  f so, The ~ r u v s l  is t ight ly  parsk4Qt of medim sins, Inat 

omtsiruu eoms large bar$ quarts an& eehist beuf&ers, ?hiah Its m the 

bodroak. 3od:rock Is a miw s a h l ~ t ~  & o f t  beder altematiagwlth harder 

s l ~ b b y  ma@. tip t o  the time, d f  raaopting the pra~bnt  reet;ho& as 3 a t e ~  

ueecrIWL, an uvertqp of $1/2 feat o:F g r ~ v s l  a a d  1-1/53 fwt of the 

beBrooPr  war^ EAi~le&r L ?D-eubi~-f~ot air bm)te lolcsomotirr amprsaoor 

fVdmi&ieri the srlr and an old bo i l er  w ~ e  uerori got" an air raaoivsr, ?hero 

wore uaed t o  a g ~ o d  advantager u'lthougb batter rssults anuXd kavo been 

abtainrad w i t h  ;1 larger coetpreoser per %ha pr4ltsrnure st  the r e d 6 l ~ l r  

(ir~~ppet! F~O*!I 6.l) Ilrl* t o  65 hbd~. m d  'Less wherr tntt drlZl w m  in aperation. 

; X.W' 439 daak hhmcr drv511 eqalpyed with the water attaubsab; 'by 

which o -11 amanat of o d d  mter  ia do1 irerrea tinder law nrabeeure 

thxbm3@i the hollow 7/8-irrelb d l~ i lP  ateel. t o  thgr b i t *  was ue& for arilIia$ 

an61 m s  eoe:l!: handled by m e  m a .  Thf B uaa of' wo E ~ P  i n ~ t s a d  of air 

o r  R ~ O B E  ~ C C O U ~ ~ L I  miul y for the euccawful d ~ i f  l in&@ :rill &:.Lecle 
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wera used In Isngthe of 8 ,  C nnd 9 fest strid eqtaippetl with em~f i  B i t s  

gtatrg4irib from 1-1/2 inehss d o m  t o  5-114 ilschs~, The holes wefre u ~ ~ ~ t i l l g  

the groipr ineli?lotian and et; sight at~igler t o  the fme, t%cJttrd. a% o sapport 

tsnd picis 1 P s ~  &he ririlf $he hard boclldcxa were quite easi ly dril lad 

reneralby rtrartrrd. L. ' l ittls aeving car "ravelling" of the huPes,at 

infrequent t i m ~ s  aaused the slight Bintling of' the ari91, hti this ~llata 

attribute6 l?xrldnPp t o  the low a ir  lprurrrure, V e r y  l i t t l e  tmnble war 

e x n s ~ l f a n e e ~ ~  in the freezing a i  the a f : ~ ,  &a wszar traps wore u~sd i n  the . 

ate2ra l i ~ a  mtc cfrg ~ S P  ueit ive~*%d t o  t h ~  9silL :'his 00186 be f u r t b ~  

Ie~raenrbd b:p patting 8100hCjg i n  t a o  l i n e r  

,a avoraga OF 5 nine-foot h&ee cmlQ Is@ dri l led with rs set 

eottfng points b$ hmBt i t  reqnired 6 ha~tre $058 2 mwa t o  s e t  4 &o 6 

r,ine-foot p ~ i ~ l t ~ r  whii.e! with th ia  method one, nxuLC &vex%@ 160 feet 
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3f cirl$L!n$: or, 20 holes,  lnoart the 3/0-inuh saastare, and p t  the thaw 

time of 1K) aimtor, I t  was as timatea t h a t  the uoat o f  &rill fng or& 

 at tine the) par+wterr whiah lauluderi the labor and mass eort for me a, 

Fram 80 t o  45 'nonre wem raquirad for t b w 2 ~  as o d y  m a l l  

amount of a t a m  110uS.d ba turnad on. Lfter the etsm war turned o f f c  

the ~ ~ l b t n d  m a  ~whatsrl for &bout me Ilay. i~vemfre l;hrrain$ extended 18 

incbrw 'boganii. the end of the rrweater, QthmgR 40 square feet  of area war 

i ~ ~ e t i c ~ e s  he@ recently been instrtlle0, rnd developed at t h i s  arme property 

b23 On?,  J,l',ioran. thd enctne~rr and mn:iyr?r for th9 s c$rngvq The fPoa5zr 



by maer@Founrr scrupw W slu6iresefi~1ly ~ l u l t e u  on the mrf'scrrrs air- 

i*msinq with ehs ouwtmraug rtsam thawirrg nethod@* Rerw equ.lpmrnt for thf a 

Lxirpose was i n s t a l l ~ c i  a:rtsr the new shaft, 230 feet oP mia arifta and 30 

foot: ~ t a t i m  lave1 fud BBBB a ~ ~ p % e & e d  by the former metha. The preemt 

faeabnfenl sgui!;fnerlat; oonrists of rhrm 60-harrepower bdilar~r, 7 bfl 10 

cioublc~ ~ylfrrdl~r hoiat, & 1136 whe01b~rrOw Pm8 ~ld f-damping bnnlcst ma 

o a r r i e ~ ,  a 20. ti Sttwtawant blower far vcrntilotloa, a 680 auble Peat 

L e p e r  air  oernpxueeaor, an O fnuB aentrliugsl f m y  for puslpiag the water 

for ~bdleiapr~ three "BEIRX 13" ;fockhtlmmnr d:rlble,  one 8-112 horsapmp 

''tC1~rbimirt' dmf4% drum air Boirrt, one 12 nubit? foot; ,ulna7 box-t-rn 

bsttosrY~se slueh earnper, eta. %b &%r u ~ i h ' l ~ 3  #re o f  WCP wet; type, 

usin& 7/$ inch kko%lm haxaperzwl steel with a crofis b i t  of 1-3/8 in* 

L:t;art~stl are icib:l&am umdc the dri1:Linr being dme aLtb B-feat 

fBtf3~1~.  

The shaft is 169 Feet; dsey; t o  baurocTs an& I r  G feet  in bedrock, 

St i s  7 by 1 feel; in s i e e  i n  the  clearc and f i l l 2  cr ib  timber08 &rmrr 

t o  t h e  Baanr6c eut latctticm st the bottomc '??I@ eaet  o f  wrravhg an& setting 
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uy; t h e  014 jdanl;, alnkinp on8 t lmbrring: the shaft,  ww $2800. The mia 

&riitki, eontfnuitg frm where they rtogped vith %he, o2d. nothoti, were 

tiriwon t o  u t o t j Z  die t~nde l  of  275 feat upr+trsafa saB 240 f o e t  aomatrem. 

Croaa cuts, 280 feat  -4 188 feat in tistkl langth, were then driven at 

tho plorspc?ot-i%-e mds sf theuta drifts t o  the- s i d . ~  lfimttr of the pay. The 

b-l/2 by 6 foot  driftat were &pivan ugciar the new sgrrtm of w i l l i n g  and 

b i n s t i n g  a% the reits sa* 7 feet per &-hour sh5 ft, by o m  PrlXlsr s.nd two 

mualcors working taro fU@as, h t  Oh6 8omt of 24 .N  ~ I B I  foot* ?hetie drifts 

roqulrwi no tinaberbg, w?:or@fi8 thole drfvsn by the o l d  mathod of thawin@ 

require@ three plar:e a%ts and top lag@npg, The orbas m t ~  s t  tho sntlcl 

= e m  driven 16 Fee% wide and 5 feet hf@ by two drillare m C  four 

m z i x e r s  workllnfl two f @ v 6 . ~ ~  o shift, ndouzc in~  each f€5%e esl averom of 

4 feet per s h i f t .  i. b240k of" pr~tl l ld aontalnlng a'bou$ f ZO,OtX) bedrook 

oqunre doat of pay wan awned up* 

Ejrrtrtinp fn the crasra aut6 itkt the exErma lbnQ of tho bloat, 

;3f nlng S J dono L L ~ C  the mi l l  n % ~ @ B t  tha A3kreft: m a  aFQY;stnCQB tolnb~c the 

~ ; n s , P t ,  Two dr!lSl~ uro t l m d  r t t  %ha up~trtrhrn end atnd f k s  uvsrtlp height 
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ctf racu c ~ r r i t > d  i u  6x62 feli t OF 2 feet of yr: VBI and E-I/Z of 

bsaroctk, ?hrs baok hales are drilleti in the p ~ o l  and sw&rred 3 feet 

aprtj; Lbs crut or breast holes rare &lLla& in bedroek -(a iapaaed 2-l/~ 

betst r and the, Sifter6 In 'bearoak w i t h  3-foot, spaaiae* The hobair atre all 

&!Plud 6 f sat deep on8 t \ ~ o & &  t o  the bQt tcmu Cith two &rille workingo B 

130 foot, faos be d r i l l e d ,  the holes Load@, end rho% In two G-limp 

al:l fts, h o  will arlll on rcn &vtt~ap,w of 1 BO ffarrt of halo,  boait as$ 

elrose thrrnrg or an avertage QI 100 aquare feat OI* arpparll-A terf y 17 uubio 

~rorQ6 irs r ir i l ledsnd b r o k m f l t  nfugatr s h i f t .  hat starel will d5sil'L PI 

arerag@ 09 ttima +foot h o l e t ~ ~  ?herbs i a  nevn.r q trtwble with etuah: 

~itac: anti pmcf i t d l y  no trouble w1t;h t h e  Prarselng of the &rills. 

i n o r t ~ y  bEfter or i l l i ng ,  the holes m e t  130 b'nom out rrith a3.r $0 wrmovs 

a ~ y  werta-. -4 rra p~evenl, arrg ico b ~ m n  Porning and aloslng them* 'Elm 

h 9 l e ~  $0124sih ~ l t h  40 per eent straight nitro glycerine dynm%ts. 

4.-1/2 r t t l ~ k s  t o  tho hOl.~)* B Q  ~ ~ ~ r r t 7 b g  $I t18(9d. yh58 pOBBllt9f k & ~  heark 

round co be &oo fbst  for the prnve1 nni; t o o  p~ta13' mats? tnea vantifa- 

t,Isn proviasd, 2n@ ziver&g@ rmwaar csceurc~;ticazl bar! been 3.4 ~ausr; p@l~ 
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beclll.0~9 square faof I h s  c o a t  of tho  poffds~ is 7-1/2 cents, f i e s  and 

!nta LA a=. Phs sor'np~r I s  dr'lpgrnd b ~ k  and forth by uablea opsrated 

fro>;? tno txp&-urw olPr hoiaft. 

throu* the freering eP the air in the P O ~ R W  g e ~ i * ~  0% the air  h o i s t ,  

The inalfaa up whleb the altreipw i a  &~af~ged  haa &no #urn& s m a  d@la.ekp 

an& m u ~ t  bo ts.ken down a d  set  up &t ;? nev: plt~ce for ~~tzsut e&oh 1300 

time. f t  i 8  yfb;me& $8 pit tihe %-in drift , !  6 Fe@% lmar In the be&mk, 

i n  t;ramlfng, ue tilt3 t w o  tkwtasrfi cannot keel' $308 af th  t h e  ecrapar m2rm 

<);~@a*ktQ,on ~10erap8  but about 6 hours 2ut of the el&$%, erl thoufib arm 



pepiod* '1'1th the ttkotrt, um&lonau 8ii'l"iat;ltias c:orraoteP, psm.itt$ng 

d:r,s$t atxitinume scrspiri& on6 w i t h  3 cisill@ busy s t  the Pace, f P; 5 1  

sxybateu that this  errn be Saoscrawi t o  & h u t  3!iO argurare feet per @ h i f i r  

dr&cErln,g squj pitsot, ozdp o ~ t r  drdlb i a  opslutlar2 s t  the Qcrmrstrwn tam, where 

t 

af te r  the notaris1 h&fi bean blsal;eG d m p  I.t l a  &iovel& late, WrodbZbarrm~, 

?fie wot%ingw par@ kept safe by put tiag i n  %)2lIkh#adl~ +%'Bout B V ~ P ~  

25 feoe wlang tha faacp. 'Phare are 4 by O foot timber aribrr ffllea wl%b 

* 
wsar t e  graQo2 Tf bk crlzc5h advansat of about 40 Peat another row of bulkheads 

is -wt; in. P- f  intofrerrfng .fjLasea( where t h e  rlsf m y  slab, clsr at t k s  lmsr 

pointa, E 1,081; a! th cap f s $st .  s s  t h e  war& l ~ f v a r t c t ~ l ~  fiherets sra rsnovud 

and the pban& 9'110wed t o  settle* 

~ , f t e l .  the matarltrS bas been sarbyed t o  the ear, i t  i a  trtmmud 

t a  tho snizft, cluRpod into ths busket, hodrtscl t o  tho ausfaae, eoareygd 

ovay Lho lnellnlv rtribls rtutmstlabllg &tamped I n t o  the sbrrlos~, 

'Ilao b l n ~ t i n p  dawn of frozen f + ~ w ~ ~ l z  Irt drf $3 nlaee fs naol; a 

nftr: iae:: bat. !I&B been trieii o r  gmeroua occarf sns, It has n o t  proved 
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prbact! etjl haoaa@e .?f tha  avAaraa:er s? tPe mn te-fnl. Wig oh a i t e ~  he iny: 

bm60iren s t  i l l  requlreu thawlag, ?he EsuaeeoA .sf t a l a  hltis t i n €  a t  th is  

3puration l e  dae t o  the uwsual o h r n o t a r  of t h e  mterial mined, Tkfu 

uoell t lwt lg  picked Pru&aa grb~vral c m i t a i n ~  as  u~luausLlp anal1 urnaunt of 

doe, not #-.are thm &bout 6 p@lr emt. V:hlak O C ~ U T S  as am;cdll crrst&lm and 

t o  t l o e e e p  e~tmt; ~ j o  8?dd]1 maem a r  H€%?lBr 'fhe bhattfi~inb: e b f ~ ~ ? t  df 

tlae u e t o ~ a t l m  i s  m 3 a l y  rers pns ib l e  for' y mpi~trfzq thie  3 3 t r ~ i ~ a  21r 

a1,uPofng ~ l t h o u t  the neaeosity of t h e  atratu~aary thawing* The herst 

liberated by the exploalon $&r@ but LA m..;!xarativaly araal1 ~rrrt, Ir 

this ~rataritla, atxiRss the water anu pesuae t h r o a e  tne ~ E . u % c ~ & ,  i t  %.eadiLy 

ciaZntecr3tss end i n  sctitPaetori2g eluioeb. 

Thj~, o p a - : ~ t i g n  now aay.l.oyri l b  acsn und upwutsn  laut one eh l f t  

of E: AOUYar Tha sdccea~ of' thls rrk3tkod h-ns b m n  proran tlltnmgb the 

sperf:tforr mst &ti11 be aetnsld@rcbd t o  he In thet f~~ry>srfrrrgnttnl. %tam, %hrsa 

bnQr pr?l?er%y acgby,,p%d and dcrve5opeC so that 2 ar i3 . l~  an6 i& earnper man 

be ~ e p t  busy a t  each fsm, I t  IF the exrmctatf on of tho !r&nt~~: .bn$ thsit 

f'rd:, 100'; t o  1490 bo~lroek sr~uar9 feet 1% %??28L! par m y  of two  st: l i t~  
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by workin&: a craw of about m a ,  t ~ t  b ~ n ~ t  of &7 conta pelt square foo t ,  

axo'luelve df' e b ~ i  t ~ l  I ~ ~ Z ~ F @ S  ma roy&I %2. 

Ths hydrauliokipe: of frolaen p;.Pnvel~ i n  a tlri ft mirle has, on d i f -  

ferent oalvaaicme bgan d5n9 on o mall. emle.  ",lfh one ntcstheir, tho, gravel 

f&ae was na r zl sd dam wl th ~ o a  tar m p e u  fro% the War(&rlotElld sump axra nhl @h 

FUI; ~.'..raeii by the stern @-xhaulet of the: pmp. Both the thevliag tcgd broaak- 

ing umn c;rf the, gravels was accomplisher; v%th thi6 r&ter. The ~ ~ . c ~ P B  -tar 

a a a  dminsb bu tho m p  t o  be ~7-ueeb a218 the Brabn d m  matari&'L BFB~O 

~ t i c~ve lod  or  at?~uped fato skhecbbnsrm~ or  anr arid onareyod t o  %ha surhrae 

fa r  sluicing.  Tl'w r&jn  df f i iwl t l  OIB d~emntbred were that m e t  (;f the 

Betraracrk h d  t o  he dup m d  olsanati ur by 3 a t l  and tkctre was alrceri~~ivs 

v;er:T3 on tna nwip lixllnp. kt; anothar u p e r & t f n w  in a l @ w  173np nenbki 

-here the  rlayretreak was! clmpurre& 9F smll mnveb c9ritnlning o n l y  a 1sM1 

a.r:aunt; 0%' gorout", Prrlet, water m e  c.)nttactad d m z  thgr tahrift a& t o  %he 

w o ~ l c k ! ~ :  fatass tL?~ou& nose and pipe a36 the  ~ ; r a v s l  md badrusk non;%lad 

GLOQ,% ttnd :ekilaeC t o  the 8l; t iae boxe~ i r .  the :%i5n arcrare ertt* Li&&mfd 

t t . ~ & l ]  ~1 ilv (3~iftEi h2U OC)f).n {LIF~VB~U ?'r3-': Plh~ '381:: (3F09E CUt e ? ~ d ~ f i t i ! .  iOk- 
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:! f !:Paaud uloltp the faa@ Dver tkiieh a layer of Orgr wood i s  plaard anti 

the gilfr built up t o  u hsi&$ht of about 2 f'set. 'f%is I @  the& aavered 

ovelo ai l;h ao:rre@ grlirel or  rbaka, or with a layer of &Tern w6cl aovaird 

with 61 akheet 1mn @at@. The plaalng and hmd2 lag of thaw firleg r e q r r l ~ o  

cxhwrianlcel far the hwt m ~ t  ho F B ~ P L ~ X I ~  m d  held, a e i n a t  the rtnae, 

otham%ec the TOO$ w i l l  %10ru@ badly. : m e t i n e s  a rrrrnibarr 9 f  f ires &re 

u l a c a ,  ' h e  %Ire& nsuklly burn *om 3 t o  5 I ~ o u r o ,  thawing Won! 2 2  t o  18 

inohee bsck 19t4 the Saaes Tiug &re @nnralkhly ih.l;lted in the %arYy @Pea- 

1ngP i!;, that tnt9 thaw i e  cganplute by morning. l ' rnat ioe wrlsr ,  for at 

owe o g e ~ e i t i z ~  tilreo ~il(lfl 09 mud 8 f e d t  l o n g  w b  2 fret  w " r i  anand hi@ 

huracd far 10 h O W b ,  aftrp whiclh the gFound Waf:  "ewost%8" faF 24 hm~la~ 

t h r m i n ~  fa to  the face t o  mi 6~0rfa: 8 delltk Fsf 1 6  inchera, o r  thgrwfng about 

$9 beu~r3ibA BfJUOlmB f%lt. TWO 9i!&ftl OF@ ~~m~t iRlb8 UtcQd, @ ~ s ~ i n & :  thm 

from 50 t o  76 mat  apart, ao that %hills tha grr~val l i s  h s h g  m l m d  ?'rm 

3110 t h e  thawin6; i s  'being don@ In the o t h e ~ ~  k t  me gPao@r r; 6O-i00t 

a d f t  wi.is& drirslr on t bench asprrlt t o  t h s  (:tare b f  t h e  pq? a 25-imt; 

~ n l n a  w&cle t o  the e i l~ feog  f o r  vext i la t ior : ,  :8rfTtr- aarc tkm drive@ 

-2bO- 



u ai!ort 44~tunce ul. and dma etraam and the ptvbl, rmorsd by working 

~ M I P ~  the rmrP,aS. uP the &at, Thr ?forking faoa varied i2a.n 2 t o  4 

Peat in hsl@tl  %ie .Lone rr;insr minen or  &ti avorage of 1000 whwlbsrrow 

lmde of g o r d  w& winter, whlcrk return Pram ~200 t o  +4OO in @old whan 

alulaeci the Psl.lowing sgrfqg. 

cas 
3- 

Tho grearent bay emditl one f a x  dri f t  nining 19 froxsla e;t'rsve21 

o p e r o t l o s ~ ,  ":%en d r i f t  mining wac at I t s  hell@f. fYozerr prrsve'le were 

drlft stinwi a t  sevsml xinae fa  the $&rirbanLtr d l ~ E r I a I ; ,  f o r  oe Poos 

43 aants p~ aquare foo t ,  and In rt few ncar ffa!e, eor6ts of 228 cmta 

per sqxuwe foot  asrn rrprted. In i 9 l B .  ~ ~ f # " ~ ' s s t l n o t e d  that the 

-----PI -- 
' ' " ~ l ~ a ,  T!.I*, :.'inter trift Xlning et t o l r b n k ~ ~ ,  E. & X.J.9 Oot. 2.4. 
--- ralfiX FJ. n o .  - - 
c o s t  of d r i f t  zining in the PLlrbank~ k i g t r l c t  y!as 50 a m t s  t o  dl.26 

tjcr srqtipacbre Putrt 3f beuroak, tha nrersji:~. t o in f ;  75 cents, bsssin~ h i e  

ese,i:%&t;c. or1 the iauty sf thst a t ;o~e i@rs  vhSea, WaF tr;kk?n at  2%- t o  36 rsqnara 
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feet of  bectra%le per 10 bom~16, ar eqllitalenf; t c )  about 7 aubia yards of 

gr+, vtlE i n  ;&Me. henrsnt ao~tra in the Iacirhnke d ie tr ldt  f'mgo f ~ m  60 

c m c a  t o  ;%, pal9 rqwre faat with ar&vt*rd instanasra whtlre the oost i r  :,I 

Tilo averwe, however=, I s  about 76 cmts B ikift nlafnE; in tAs T~laoarm 

aiatriat m a t s  frtar~ 60 aente t a  CQ par aquara Foot with o coet  of 50 carrlcr 

b o l ~ z ~ :  veyorteil frm: me ogsratian aherP.a t b ~  p a v d .  1s l i g h t  sncf ctondl.tiels 

&re tanutal ly fuvorabro, In the Ruby d i a t f l s t  *@re the pay nhw,nole arch 

rorlslp :-ore than 75 Peut allds asnditim~, penelrellg adterme t o  &sop 

mining, ttne ay;ar:lting ubotnr rrt G mine8 i n  1932 rerlqed f r o m  60 centla in 

tho -on3 Ir\vamblo irrstanosa $0 ;L.25 where tldver~re, I$re-s$lu& 85 o a t s  

oer aquqm faat o r  sbaot CS per aubie pard, The a o a x g e  gasat #a' s t a m  

t ! ? a ~ i ~  hePa war! 45 carlbsr par crabie yard an4 236 cianti! for %ltzi~la$. 

In 1924, ~ lb~on '~"rapor ted  t h e  operating cost per cubfo ylrrd, 

exc.iusiqve of pepnrP;toz';p work, crt 6 o~ar{:tionra ut Aome e~ fol2owr: 

t h ; ~ ~ l n $  from 27 to r:sntur; mfnfmg" 94 ca!nta t o  $9.26: %Buiehg 9 coznto 

to 64 C~~ I I~B;  t h ~ l  total. op@?~t ; lng  ~ B t t t r  +;..4tl tO G2c41r 7h0 t a t &  loi@ht 

-282- 



sf the ~ t a r k i n ~  faeoe vzrfed. froT 4 t o  ti f c o t ;  Proa Z G  Lo 30 men being 

~ r d . s ; y s d  and E r o r  69 t o  1561 cubic yarbaaf wg ~?~is.trel lbtafri& hoiut#c¶ pd~r 

day rtf 2 ton-hour s h l i t e  from rekrafts 45 t o  El beat; drap, Qrlf t  gilnizig 

at; Soma lnaa now p r a c t l a l l y  plrseeci for most olf tho remalraing gratnrtct %a 

advtsrra for profitable d r i f t  mining. Lumber iPor timsblarring, onif ffua'l 011 

for labs= ~~ lner t i t i~ l f  i w  uaOd there2 end ms$t  r;S thp l  avafllsbls grouftb hcrr 

Bamx ~ o q u i  re& by &rJedgIBg or hgdrtiul i e  mlrring intareat tr . Thera are bvlL 

few ylaueo there na% ahape pound c3nttsin lng I.aes than $4 in pc11jaBI pa!? 

cubla yard will reburn s r ~ l  operat in& p ~ n i i t  by 0 1  l t  mining* 



trio w U i w  i l ~ w i  or 6xu~~br t i~ )n  of' fiho placer m~ci  titie t~wiop~rtat ion .  09 

the ~r,~terAal so the arluisosrr by &a ursa of wter wer  pmaprumg folPowd 

b$+ th c c l i ~ A c t f m l :  ef %he ratrtsrkal mit. the Sttr~lasa.3, O f  the tdliw. 20 

ft;.aruLis adU&; i l r  <dsars: i b  L 5 i i r ~ .  ~ ~ Q ~ A u u o I B ~  i l r  tho O1d8 Of' 



o u  ' i . ! ~  balni?i.~ b~,,~tlit~ ti. ~*laoaa w e  girt & , w ~ ~ Q ' ~ ; u ~ P ~ P L D ~  by ths 

&seat  ~ ~ L A u ~ ~ B D ~ o  or extozll ur: W m  Qi' Q~uea tn d,dit"ornia iitti~#&h 

il: ,aktrirtnl ,dnelc.~ rd13  the &&~er YutLQ;ti .;;3u;;trGr tlsem am mfzo uuri- 

iorou6 btanttke~r QJ 'to LO0 reat ur isire %hick *tu:.tairdtig watljl gram% 

wt, +&i& ibzi k u i c t  iaatstoat a sltuatou trutt %hay d 2 . P  nut n.q~~.srf 

prssfit;weLunyarsluliodw. .A ale :er~f#~d r i i a h ,  tho ,',Pt~~&rRs#g~%wr~ 

k b v ~  tvna k,olu ounoot"rtrated elosu tu W ~ ~ r 3 3 r ;  ~Urf$k9I)r 2tfemP0r~)) 

l i %he y~j l '  [;cawel BII ovorlalrr By groat aepthb 01' bnr~uzz i:r:ivol, bra- 

:'A t ~ u l e  nyrtraulirrACu~ uw. oniy to aootiuetu$ S .  ather ~ u d i t l u a t  t e r n  

uutuiutdlg $'hv~rabb bein:; leas ir~ra~oi, t,~&voll, ova, t ~ r c ~ t t r  t o  

tlsl~;&rt i t .  la@ c;hcbi? C. the m r f i l l w w r  k,LnOai. . ~ ~ i . ~ q u t ) t t l : , '  r n ~  ,,o&o 

ad..&@zit p ~ r *  W.t o i  vdfurta baikq: i;matort i t  .I: t~&tbarC$1 ~Q"LUWI 

p L i r o c P :  a m  UW+ r i 4 . : t t L k , d  +Ji>es IIOC heir,- t~;~.irrA:lii~m(lI rd*~-rj.bow p r ~ i 5 8 ~ & ~  

k,aG;luvPsr, ~wuoer,itar.~ rmquwe rmvgs W r  ;ho , i ; r i L ~ , :  mcl I ~ U I ~ P ~ H  ~ t i l r 8 i a g  

k+ Adfib 33 f..iLdti Y,L~i!,ub.> &$&:a W ~ E ~ L A  Uit3 W a L Q I  s i;J CC$ bu ~ C L  baES&, 

i.irac. du., L A  t i 3 t ) t e  1) r<?SftIrJsa O i '  & \ : . r ; b i t a r b  L L  G U U ~  =%+ i&,~fi- 



budlu<$rh; are i';luaacl i t i  muet o f  the j ,h i0~3 ' t i  OUT i i  o ~ c u m i n ~ ;  .LE Atlr2;e 

numbor8 i;rzy plpshibit B I P I ~ I W ,  :&t &my QI' tho hjdaaulf 3 mPuoic i y t  bouuam 

h l a u ~ ,  b ( ~ a l b r ~  are ~ ~ ~ r ~ ~ m t o r e d  i n  ~ f x a ~ ~ , t l i ) ~ a . l P y  large quantitlot~ vtbiaS2 

~.asCly ooLo,tora#t sum su' the  a&v;lut*:eat that t.hf a p& (df , , lasU rnay 

irev:. Jver QOIW it; tfie i n t e r io r  aid ;em#& r m ~ i ~ ~ ~ l 3  dertria s w b ~ e  the 

j +~roosta,a uf oouluacc prwaent i r i  tho i;lnuer:i b. hi% 3 y u r n u l i ~ m d ~ m e  

~ ~ ; a . ~ o r ; ~ i L y  l e ~ i s c e  

, 63tt mbll;t~r L O U ~ D Q A  whiuii oar& Lr7 maCU1y s18wett cii th tha 

, i ~ t  i ~ ,  &LBO O W  U: tkt) F B Q U Y N U - ~ ~ ~ E .  ~ D L +  POW U O B ~  ~ b ~ r b i t i o a .  

tr.1; tuutur*e i b  U ~ L  w~e'uv~rablo iit r&u,j; 02' r~ineal ot o t h u r ~ ~ t h e m  

, ~ n  narca, b l o u ~ y  Ucrit; iliterlro~doti w i t h  tklt? 8 0 f t f ) F  f o ~ t i d n  Or' LkM3 ii?l%lb- 

t;lun m a y  no OLIL by uwpous c i i~eb* O Q Q B ~ P ~ ;  T U A  irFCii:~1~~ badmek eurlwo. 

ud:;e, U ~ L Z  rn;i;i oe t i r i ~ ~ r  dpeper Artto Leurvocl, ., tafca2 uro&:ioi; by hand, 



Aia pfiffcouuo dl ai;igf GLZQ l e  F E * J ~ ~ L O : , J ~ ~ B ,  t.ri.tg, .aiB'P~auLt b.d blperw 

gPWL 61lG S4060,LU UU IaL&;ri ; ~ ~ ) q r i i ~  b i a ~ t l f j , ,  L 2  LLLLL &U f t& C L i  S ~ L % ( I U =  

,,a*otiotr. , t l ~ $  d l i i 3  (i'otit d i : . i i ~ d t r  %.i ~ a 3 ~  ~~JLuu.$L kid hywwlia 
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f r o -  tho mter. %ey a m ,  howevcs, be e~neluercad m;s baing claw 

~ l p p a r ~ t i m u ,  ;tl thou& the dafg at ~ a c h  o:rar=-tian is aubjoct t o  trnria- 

tion anti rump of the u;:;unplas\ iZre %asad o;! t't~ cavering mly amrt pep- 

fade, 'Phar m b s r  ad' ~lnarar lnanrss of water uaea on given in tha tgble,  

inelutiee tb everqp mount, uaed by the P i e l B  62ants. &a fitauger giantt 

or the e l e m t o r ,  the  aaso be: and whem ra aolcr0, ~~cludasls 

prouad~lniee vatar, v~hiali i e  the moat  variable in qucmtltg. I t  n;oa~ bP 

the operntioaa the water pr4eseure rapidly ciocreardss as the work prarsee3Qa 

up$t Yre&Q.lr 

The gtiaercal ;y low dutg i e  aacjsunteh far rirninlg by the law tad- 

rook and aiiaiors box @odae; by the peanr&l 10% wetor prucsumer ; by the 

iargo amoun!; of r r ~ t o r  : t m d  'ng t h s  a l ~ r a t g r  np that ~ e t d  br the atacker 

piant* 0s the large amount of ~ s u x l d s l u i e o  waterl a8 ths w e e  may &:i$lfy, 

L t  r:me of the X 3 m  npnrat?Prn~ -=rich sf  the  aterial .  lei flat, Pa 

t h s  :..a.itijorn d&om&an d i r r t r io t e  the yrs~vt.1~.  ero umzlop~as1Ly t?uavy aria 

pan* r ~ l l  y l n r p  &mo;:nttj of g~ouauof u i n d  wt-tsr are raqufrod, k~ozen 

t.roun& c2r;filt iane tt 6urne a P  tho oy~@rcJtio.as .;a3 1mer t h e  uuty ?:~titarS&l'L;p, 
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ahILs a% otheror the ~ i a n t ~  wa pipe the frozen wtarlral o~ fast ala i t  

'Iscficing on o : i s ~ ~ t i ~ n ~  i t  i e  n3t neaatrsbly t o  either o lcre ta  the ~&l;- 

4 

erirlf QXP @&laic the tatlinf$ir Lbdsr swh cnnditianr & dntp of 9 t o  4 

ticrr~s i !3 taken 96 baing irlsyrostlmwtelg 8 cuble jardm . In h g h ~ ~ ~ d  ie'dng 

tihe am19 rounded qrcbvol e of the T C t ~ l  t a  Channel " henall in %lib 3&wam 

8-radee o f  12 t o  14 i n ~ h e ~ r  
(391 The duty& the ?'uW Q01d Canjpartytr 

3 r ~ : ~ t t j  an Aonan~t  CreoX ninged fron 4.60 t o  6.60 uubia gar$@. 

i:!:ter urruar il lrfi P F ~ E . U P I  iti tzr)re efPectiv8 thun under low 

!Irosauro, s:m t;h;o &ity 3f %lit3 wafer 18 upt t o  b~ low when the h-d i r  

(40) 
ICIF t h m  200 feet. izringtonicantents th&t an l:rcrasse I n  heud w i l l  



not; iacrasc  t h e  1jt,?1mttt of @noel. whf& 08~1 be %oved t o  the eluicas,  far 

thgr f o ~ ~ s e  09 the wator' i~ entl rely exntsnued in pipfnj? &+%inst the Saar, 

whIPe the  s2ui.ae I s  tho  pcl~arrsiag f'&cGor in rt~ovinc WLCI gr%vt!A after  i t  

leave@ tbta faaa, X%fle i t  i n  true that o given qruraltitg of euah spent 

wetss wit1 mil7 move eritxtain amount of gsnvel (;o auld t h r ~ ~ g h  the e l u i o s ~ .  

b$ing dependent on t A @  padat aver whdoh P %  runet & hfLgi t"la&ci deliversl 

::ore mttaP,  and will 3ars sad! . ly  Cisiatsgrklte the mitrsri&l than ci ZmstB 

one, p m ~ i i f e d a $ ~ e r c m b i t ; l o n r e o r e e g ~  It iea'L~~)auat@.bargk.lorrlPrssx 

pr~~aticre t o  get behind the mttwial mC; arfve 3 t  in to  the cut surii tQ 

%ha a lcz i s s s ,  whem a h9 @a head will rlave I t  mare readily an& farther# 

tus.rctBy !!bl*wi t k-f ng the wot%ing a l  larper pi t 6  and requiring ~ B B  Preqaeat 

Yovera crf the g;Panta. 



eat wage in pipi9fir d a m  thr tjateirlrJ. ; in caalivrr!lag i t  t s  a+ s?.uia@o t 

in plaaing the skuiasa; gad i n  diepolring of tha baddarra sx%dl t&& tolPin& 

The msthodra used I b r  rmoobg the mo148, t h e  mak and in #)erne Inatanam 

of the p y  gmvela, have been desarlbad in the d.mptrr~ ala r * S t r i p ~ : i w s  

f a r  the niielwr4 d,La:loaPsl of the trrllfw ape ~annmtl lp  ,pratrS&udc U4%6#& 

mrg 50 atarksd at the r h  or th6 sxposrd faat3 of tb4 rSBpolf8, OF adit 

my bo drfvcm fn the b~itr*ou%, or  8 dacp out slaloss oat, uatfl the pay 

ehannd, it? mxctounter&.. In the m a s  o:F &!I adit ,  b r a i ~ e  J s driven f'rm 



tncn Taw b-eii aenorrit: kn the B d l ~ r  bc~s L~SLBIPI kauk of J ~ B O U ~  wk&trb o 

lo:>% e'paprb m a  driven through s ~ b i P  roatr tspplnp: the den?rrlt Il.nr! F h r o ~  

wkbb t b  t t a 5 ' f S ~ g  WXB af~nlaarsted t a  the  dtlmp. 3Sm.lllur a ~ w u b  fia~se barn 

ua& itn 9: m l q  t i p  ram o f  thei bS## bmoh plsvsl r Ln Ca1 Yomios and &I%&= 

snare. %be o lu i se  bdxeb &re thm @QB& in the Wrnsial, a t  im the out* 

ar Gae asRe aBy burz Phs 5:larr'ta are ret rip ta fraat 0 1  'lirmku h b  at 

4t a u f ~  CSiotencss away, a& dlrsetrd agf iarrt the bank, whlah fm wa~r$sitr 

c+a-ttad aa& bfo5m tmmpr$eB thrr~aph bebra- oluisr~e t o  me 

%in eluiaa or tsXuielp bozmo T ~ I D I L Q  bedraak riluiraern &ra Pcepb w d 1  up t o  

the 2pda~ etad if the farmtion Pa hard or Srre@lrrr baa$! m y  be an it-  

s f  n,~nel&er&bls  ~ X ~ I F H ~ E I .  f:t%el f lmlgf i ;  OF &~f ; i ta  are ~ ~ o m e t l m e ~ ;  Phld 

on b g d ~ o a  t o  eseiet In m+ing the feotts wtcrial t o  the Et31;iaeso f t  

i t  is 
is P>;orca ctwtotsory %cb gat behint3 the rai%otial t?ftaY hxakm d m  &nB aEww 

29 tksr face &mi ~ T ~ T B  i t  Sn$b beljter QP tihe boxeuu ' f ~ 3  or w3rk- 

~ r , r  $*,1csge shoal& Bo ~ I F O V I ~ ~ L  10 mi *O ~ m f t  e~r i tbmaau~ op%rrrtio~i. A 

L iZe ewips &Imp the pavsl, flrzmk with tf,e a3caP~r % l t b  break dowe mtul'B 
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(P~P~vcI, then ~ & P ~ P . &  t;P& watm 18 p e n n i t t ~ d  t o  potusfl ndeadH a o a l n ~ t  the faoe. 

f OF gnlzereut ting the a:mf X QI? ~i sea nngszle I% vmara11y the more s f f  iuient . 
';hen the uapoalt PI Proam, waaruuttiac i s  ot slow mr3, twmatir~faatorv 

operation far sot only i e  i f  d i i f i c ~ t  t o  mvte a frbren bmk but on aavlng 

I t  w i l l  u r r a l y  bra& O f f  in Larm &#nlm whf& rsrog be % s ( a ~ b l ~ r ~ r  Cow 

etant  applioation 0% tlke pressure =tor amtinst tke  f ~ o s e a  faee 3s poor 

pr&okia@. dsttar me@. t s  %Ella gensmllp bs skts~in&d by plptny d o p  

vart5ou.l aclltrrc 'Into %he W k  t o  empone (s Xwm , arva Lo thb ~lle#r~mt#* 

and, nozzliag o f f  the tl~awrrij. mtarfal ltrm  hi%^ t o  tima. 

V&urw the ehaXlorrctr plaeera are b;prl~azl iake81* i t  i s  the more 

pleaerd prc;.atfae t o  ~ e t  the plstnSrr an top of the bankr wtting behind 

tho micarid mu t~riving i t  inbo the p i t  rind t o  the efuissr, ;'.&rrrmtsrge 

i s  &e tsksrz~ of  the p & & e  aml t h e  mttBri~1 11 driven ~ h w d  i n  the ciertre8, 

di~satlsn r iB I t  is ZoaeamrS, and in firesen g ~ o n ~  p-tr a larger areti 

t o  be onpwed Lo the elsmnts Pas t h ~ ~ w i ~ r  

303'o~o the mining sf areck rdapoeits &RYi Be ?lB~~@rlalt&UA, o?tIplQ 

r-.rovi $lor; mat :.c: roads for Olvert in~;  tile creek &nu a l l  RxcerB ~ ~ z t b r  
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t i o n  mat ~Ptvo be g+Iv691 tward rrafejmrnrdfnc t h o  omration frm hf$h f l o o b  
b - 

dloided into th+sc. gpneral cluraoee r 

fa) Bfpine ther m;.arl&l into the haad of the bszae, 

(b) .Piping %he material over the  aiue a9 the barerr 

( a )  A c~mbiaatfon o f  both ( a )  an& t b ) .  

ki~othoars (b and (a] tsra apetlal  nathe4rrr that have beera d s r s l o ~ '  

(b) oa l  be rb3v18ed In three gmcral elmt.su Laced on tha poaltiorz or the 

sl :.if oe boxes in relation t o  tlla r~zrfaoe af tho harl~oak, e ~ ;  fslf war 

11 1 T h o  ILUIGQI boxes a11 ret in bsirrctak, the ti ope befag b d e w  



u r c  &Iti" 
( 3 )  Ul. tho bores on o r  alere(60. above baroak. 

There tire naturslly v~riat ionu i n  prootiae,  but, only  the nor@ 

a i ~ t  i ~ a t t v c ,  and importsat methecis aan be 4;Iven osns l dcrat im.  Yhta rsalac- 

tion sf the  b s ~ t  metboil for a p r t i ~ 1 a r  opnration 5 1  depoueiant an may 

limiting ianatora, eat& mrsthed poseearring captain srdotrntsme. The r i  ttt of 

the pit tbt  ban be minod it3 povornod ilr'inc1jxi11.y by the Inad or prescrkra 

~ n f  tho m t o u  omd vill tharcforc~. rmgd throuflh ~ l d e  Lira1 ta.  

f o r  hgrirtulidklag shdlaev heaohes, end aornpnr~tlvely mrrw ctrecrle lPepoaito 

xhorc tho Bsdreck ~ b l e n ' t  is C inekes or iZoru t o  f 2 Feieh. rti8 aypliilf6a- 

::ion :n osnnoatian with the 15fn:ng of tha dcrr,- oen6kes b e  'bets% men- 

tlonaci. ' h a  0% the principal a8vantaf:er; cf thi rt rnsGho8 ie thrrt; dl uf' the 

m?~?ep uaee ~ut.+ahee nnd $e  U'YILI~S~IB for the s l t~ ioe  boxsr, so t b  t u 

ac~~mrat l  re ly  e m l l  valwae of wtz ber w i l l  o f t e n  iiufflcr. i'oe this ralana 

91; f s the :ol:tkoh mosl; alqaye oasr~ted by t hoeu  oparatims htving: srad.3 

we~tcr suppl ise u r  whom the v n t  sr Se f n t o m i t  tmtly. i. rnlat  i v e l g  
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tlthsrt &€ring of eluPbe buxlscr rars #:enos+PrPlg not so they aaa usually be 

given a hi  pra0f ent then thet of I3rs~lrocrl-c bg tdc fnp  m?rant;afea of lao&P 

ixra&~al:~rit iee,  or baaause of the snorter bnsroal exuavnt ion nettersam 

tb ~lt~&h l ~ & d b l r  Ltphtly b 8 ~ 1 B t r t l ~ l t l &  ~ . u ~ . W J  bst~Ul3 art3 used 

the, in~txi l l la t ion fur a p i t  afnri p;enerdIp be qpiaug W, whieh f B a b i g  

mmncti~ rirtrt>ra the ::.Xaesr 58 n o t  aver 6 01 8 fwt d ~ e p  wnd o t h e ~  Q O ~ -  

cltdtiion~a a i e t  sk~lch nacsssi t~lte  t h e  wrking 04 ttrda'll $ ) i t 5  and asnsequently 

fritqusnt zooing m d  sottlzig up* 

Oha slul.ce bnxofi aro t i re  inat W l u d  a t  ahout the rrifdCil8 of tho 

Ecwar end of the ~ ~ u r ~ 9 ~ 9 4  p i t  amst depsndJag an the afstnfrrctsl~ and mad* 

of the bedrock, nro plsaed en oP in t h @  brcirsaku with the  hesd of th6 

baxa?, Lor anau@ i n  hadraak t o  p ~ r s 1 L  pyoper e ~ t ? y .  ?hnes amnu am- 

diti:ms md %:ltomii ~o'~@rnlfju& the, tc:f fng d l  ar,n%crl r llrnit ttis mamaar of' 

n l u i c a  bsrae t a  bs I t r ~ U i l l e d a  ;.%ere the bnarosk iu bl 'cl  m d  tka 

r~ i tupb l  pmdil~nt 18 i m ,  but ZI a? 4 b@xae arc ~ n o r t l l g  uses', pjPlffs 

utzaas -ilorn fwversbPe aon8ltf:ma there m y  be, C t o  12 or :aare. TfWr 

Q? b ~ G 1 r G  ~ j n p b  @~00t@d tf; t h e  ~ e 2 i  Cf th8 ~ C ) X Q & ,  ijrLQ 011 SIjbd.9 blod 
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rrndtng s l imt ly  upstrew. 'Pheae serve a0 bookatope and a dhuta Par 

the %kkat' smu r?r~esriaI~ i ~ n  a rtrie, t h e  ffelu yinate are set on top ef 

the bm:, k t  B 13lstanae upstrem fro% the winga uepeadmt G n  the pressure. 

.At the nvrara@ rspbrstlan am$ or t ~ o  i i a l u   giant;^ arb rrrsdj I f  mly mer 

i t  i~ ,,l,aeei~ a t  the upper end in Xino -8th tP~s eltricleora or b i f t e r i  obaut 

as ~*equIrrak;, i f  two areo ualeu, m a  l a  rjl&eeu nPsLP each UPWF F O Y ~ D Y  of 

tho il.~zmasad pit* 

The m~ltcrial j s  &hem pipod t m r b e  and into the hmd of %he 

b 7 ~ 8 ~ .  ?f tfi f r o m  300 to 450 feet l a y  haeo been r n L r w I  bg G A ~ B  n e t h a ,  

whore the water PratSmre othtl~ c ~ n i i l t l o ~ ~  ar0 f ~ ~ v ~ ~ r a b l a .  In p i t @  of 

th!a ~i Z B ,  L I Q F C I C ) ~ ,  intcmediattt o r  "i~ooaterr' glawtc sro ueet. and the 

nr- t c r f t l  n3vaa al one :n stapes. 'helee U. E L ~ Z  P Fk rt4ry B ~ U I Q O  b o : ~  wadlent 

CBD bo Procuroa* r; euorseselon of sraut, rrlLii met be mlncbd by axthatllng 

the  sluicrrc upr,troim ~f tt I- each p i t  herc: b0eR giwb in; but th la  ~ t l a t l o e  

mag ;.$ye 'Llttla eciurrcntktpe I f  the  tnlllng mt bt: otac:kad. T I ,  22484 

i:lufitr&ter, s u b  an o;~sv, t ion on a a h d . 1 0 ~  :>onek is t;ha R ~ s t  2p)ringa 

tifrs trlen~. Rhte tkir: a ; p t  an& 313;5~le6~ :',ucI, :are rr3iteric'l. can be 

-304- 



(22494) Iiy~irbdic minim* f'ipiag into the hen&. sluioe box entmsirrrr. 

(6'48271 i:gurstnlic ~, ln ing.  Ir: Yantnu ciistrdbt. : 11;1:1& in to  the head. 
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mred tnrsugh a ulufae box than thrauph the ground rrluicts or  botlroel 

s luiae ,  tba ~ i r ~ n t e  ariauld net be t o o  far raraoYe~2 f r w  thb  heaa of tlne 

1~0x.e~ OF the  UU%F of the W E L ~ ~ F  wi11 be yrrtctlg reciurrd. 30~43 optwrrterr 

~1I.m the heud of the b0zaa t o  be lbbo've bewobkr or bladroak omtiitfoar 

eer~etirues aurw t h l a  ntroeasava 'he miterial tam t tk~m b piped up B 

elope bc%arbs antering tho Bsatra and the water buoke up i n  bho  it. A t  

- oe C of' thsr $p@rhtf 3n3 w h o m  there f s en average hahl.4sciJtl a sump or 

r,otiholl;r is alrn08t: C I C P ~ O I ~  t o  dotelop & m d  of  tbs borea. 'fhb IZqxMiWI 

the fl cr~: nl" Lhla ~;at;er and r;zatt?rial., ~equ ir ing  e d d i t i a n d  pf ping t o  more 

I t .  sn and !at0 the  ~ O X ~ P .  

. tgpiwl, tlrullstf on of i t 8  kind j e aanductctd on Yall'rfs Creak in 

tna Yantnr~ tlfstrict. ?he Q F B U ~  C l e ) p ~ ~ i t  a v ~ r n ~ b h  O ffmt i~ ~ ~ f j t h  a d  

~ o m i a t e ;  o f  unfrore~ ,  rmdect mavaX, i') t o  1% potr cent of whiah i l s  In 

t3..lde14t the Za~geot  b e l z ~ l ~ f  about 3 Peat in rr&zl-.a%l rlimonseim. %droak 

f r  ;I eon1 forlruitian of olray, @finlo mu sanu~tone ,  fuld t l ~ r l f  Sg oloansrl 

t~itrltrl the ~JLnfsto. ':"he IIVQPCII.~ l;it nine& !.is 83 finat :vide mir 12% Poet 

 MI^. ?%a fiel11, r ian t  u vi th  3-Inch n a ~ e l e ~  vibrkinp uadar t 1110 Foot hemd 
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arc eat  01: t aj; of the hat& R O  t b t  eh l l ~  an0 riaat is pi jm l  nf: i n t o  the 

hmtjrr o f  tho b3xtse on o~lo BIUB Of the ? d t r  the bol;Pder$ aPe F6~bVsf . i  Prom 

t h e  other &loo and pi1 ed by hand gn oleanesi 1)euroalt. rS . 24BP'I skim 

tho general pit and eluioa arranpements, tba horilasr rmwvs3, and &:last 

staukar. 5noausa 3f the low rrads of ~ B ~ F O O L  T m c ~  42 t o  epBr feot of 

boxa~l riro all. tnmir; can qeaerallg Ba i n ~ ' o 1 l e a .  Tnerta bossa aro S6 

inehoe wiae rlrnd 20 irncllc?s ds@&~,  n e t  O T ~  an  6-inch ftrglde w d  prsrfds8 

vlth etgal  snod 2 by 4 riff108 iplama tctngthaiae. The t a  ilia$ recplrsla 

ometsrnt @flacking B g t :  glaat w l t h  ;~-fnchnozzl;119. "r'newat;sr our;pSjp 

incfubiq;  fround lsluiee water, varise fro% 253 t o  '100 %inera fna?iecs 

7'hs zlearqp crew aitnt;it ts of L lrsn dil viuaci i n t o  two  10-hour ~ h i f t e t ,  

a t:ri~zg ;,rri aas o f  rrmxlrrxt.r %trr sup~,'L:', ar. ~ F O L  '3f &bout lOB9 sywre 

Peat con be mined in  two a l ~ l f t b ,  or  the avsrbpa ;:it mr{;lrstad i n  €3 t O  

I? artgs. 2 set-up i'or a mow { i t  i e  Br,ghsr~  f n  One) day. h r r l n p  one sf 

the a s t  f i~uraS)ltt Rcij;rsons, 7ii,B03 Kqr;riro feet of  prwn6, 3ve:'kid-i.ng 9 

feat aasl n:i;lch inclz.rde4 one foot of baarock, was 2 ned i u  7;; uaye at 

L CnP t of 7-.1/2 cant8 psr gquaye To;; or  22 ceni,L per cubic s:~r&, 
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f?;va&to& r t l  the 1600-foot fil%Oh M d  tllo R ~ ~ P A U ~ ~ Q  ~ q r ~ i [ m X l k *  

i Lar&% hgureulic operatian i s  amdudtaci on Crow Crsok in tbs 

CtfrawoM5 Lis t r lo t ,  &era the, unfrcrssn creek dopasit v a ~ f  ea from 6 t o  28 

rest in uepth, aosrk~ting 12 I s e t .  Tna, gravel $ 8  ~ ~ l t ; ~ ~ w ' l . l y  &%avrs abo& 

50 - F -  cunt baing over C ~ntlhee in dinmeter ltiit'k m y  lbr&e b 3 ~ 1 d ~ ~ ~ r  

: f nlae~ hart~oCk o f  toagsh oletg I 8  uttuclllg nlncld t o ,  the tme bsu~oek  ballb& 

G ult;ts and craywaek9, kill being rmod{l y CP fiancjd aitIi the gf mts, 

Trse t ~ a ~ a 1  p ~ d c t i o e  has hsen t o  :nine m arwa iir: two piira:ldinag 

ad nGJalnkng p5 te ,  each fret:, 100 t o  :LSO feet In r;i81;h avsd 400 $0 460 

feat LO%* p i t  is sorkeir seprtltal g but kept abreast an& &a& has 

it1 3 ~ x 1  B ~ U ~ C B  ttoxee. Fhie rurrita the ; ~ C B  t o  be :iPtsrnr4te.ly uslcrd tsr 

t by-paas for  the crook srutcr mi wfa'Lo the b3:z lde~e are bein$ kanQlad 

i:, 9r.o p i t ,  p: r;fng i e  o3no in the a l~ jo l : : in~ :  crne, ~ , o n n l t t i n f ;  r n h c t i e ~ l l y  

: - ~ ~ : t i n ~ l o u @  v enst lor ,*  

,' : a. 7 r-lnut %itis 6-irich n9; z l e  wrarkizig- waer & 145 f 35% x l~ad 

ir:  F t q E  $ 9 ~  of tlte mc;: of ni~ch p i t  anti ~ ~ i i @ t l r ~ e ) 8  Ftnatnw piant o f  
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( 24652) Rgam.;l io mi nr ne; on C r a w  Crsak. ijeubl e s l z l  ass. 



tr,afl ;.i~)ls% umm awl urlvszi irrto the itma a f  t h e  b ~ ) i t % ~ ,  whith a m  ~k(ao158h 

w i t h  the bfmvif t i ~ ~ b e x  wlngu. : : ~ 8  El@* 24664 am3 241582. i s  the p ianf;~  

are ! - ~ P % Q  :SJ BGT~~PLUI a& tM Qletanae t s  the head ab the el::lca~ beealtlae 

f03 lan,g PBF tho giant t o  rentih, a tsrslarler "booator" plant i~ olst on 

Sourublc at one slutl  of the  it and nbnut half aag tPdrnsr. '?be h c ~ a  p;-fssne 

then. urivekr tho grplusl into tho ffeild of t h i a  booatsr pleknt, v6?ii6h in  

tura , iw~s it 3r: and into  tho bead of the bus;b8, After tbr grsvel in 

0 t h  r l t ~  hat been piped in, the grave1 betveen the p i t s  i $  r a m o ~ e d  a& 

t h o  becrosk Is E.IPB?I t i  911163. alsasingutfth the giera&m, The bauld%rs am 

a r l t l e d  vlth air  d r i l l 8  md hlaatsd, end put trrrtragh the s1u9aee w i t h  

tric- 1 ~ 6 t  o f  the .r\tt;srfal. :: f , ~ ,  7 r-lwnt w i t 1 1  5-;rich n ~ z o l e  uadar 170- 

f a o t  rinrad zatncke the t ; f l i # ~ ~  f r o 3  bboth ral~icc~fi. The ?m.:lderr a114 

tt :?, it:; $isporr;l srlll. Po n3rF fd?ly d s ~ a k l b o u  u3lUcr those ilri~dlrrl5lsr 

The t ~ i . ; i ~ a  boxet; crs fj feet vfcte m c i  2 foot oaop eut; orr e 

* 
kT-::lch {"rade-, jk.3': 5; t 3  f , 1smr;t;hs sf boxer being j -en~rz l ly  crovidetl 

f o r  e b  ch i i na .  r l f f ' luk;  of 48 lib* ~ e i & t  80% t r & : ~ r r ~ e ~ c ~ ~  npo uaed 



i ~ z  tho i f ~ s t  two hazes, the brrlmce baing 2 5 " l b ,  ra l l a   at Lenqth~itro~ 

kx~o , , .  1.000 t a  1400 miners inolkos o f  grormt-siufae water in additS9n t o  the 

6:iant ~ g l t ~ r ~  {dOQBB through tkr boxae. Xncltding the m t a r  POP stackfngt- 

the tt.31 i ~ a & ,  &'boat 2600 ninors inuhm a re z~urmLl;y ueed, fiw;vfn$ a m tea* 

duty of k h m t  7.5 cubic ynrrts. T t l  1923, 66,000 mbie yards ware n~lneci, 

the CI*BF I P U D F ~ ~ ~ ~  from 12 t o  1.0 men. Tho C O R ~  3 1  mining sxalueive of 

tsapaf,t$ p l d  Par the uae of the equl:msmt e ~ d  %or kbe ala lm,  rtait 43 

centa per mbic yttrrl, T h i s  property war. aquf pqsd and opened u p  over 

19 gerrlrs lago st an expsnee of about 6280,000, hsrncaat squI:;m(m% in us% 

arid the l m l / b m f f  e stitch Pine would uost about 5;~30,00a t o  replace+ 

(11: ~I&nz aver st  asl. tllo rtlalee boxat ~ 2 f .  sfit I n  b ~ t i r o ~ k ~  tho to= 
b c & p & u b c  s n ~ a  - 

hyaruiat ig nin:ag of amok ueposi t a anti i s  etbl~aciollg well s&gteb for tlrts 

c:,udilion@ ancmnterd tkravc. The t;iylrirr ovor  the side i s  done lill t W 0  

xegs; w I  th ono, It. 1s ~I;ErrtlBd at tho ny:r{!? end. of the ~ m r p o ~ a d  p i t ,  

n:,rking upetrem, I:auh has i t n  rr,arite, 1-2~Xc.tl cun 'be b e ~ t  erhOWB 22 thE 
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assoriptian sf t n s  oporatf na where they wra i a ~ ~ l o g e d .  

The '.-an t m ~ k  : . i n i n g  Cs. on iaa Creillr canauets ana 31 the 

L c r g . s t  hydrtmlic 3~~erat;ione in i'isnla,. The C ~ d b k  deposit mlneii by this 

nothod v ~ r f  oul Yroaz b t o  1E ie6t In depth. '?ha grrtsel f a  rsdnaed but 

unttowi1L.y heavy, ouatc~ining up t o  76 $ 6 ~  umt 3f %torial over €2 inuhee 

i n  ui~$meter, mme bo;~ ldars  balnr 6 t o  l? :Feet ix r a x l m  aimonatoa. The 

hsuraa2 i t s  L ul.5 t o  f'srtmtian o f  vr:ryimr~ a:~br!.ctaf and ~ D K ~ U Z Y S ~ ~  l h t l ~ i  IS 

cut by occhaidtlul hard p~rphyry dikea %hLcli f3rw h i g h  r l u ~ e r ; ~  klthaugh f~ 

renfrttl the benrouk i e  not  hclrd and the averara coatour is m i t e  FB@~BX'* 

TRs g o l d  i n  oonrrre m d  hsiivg and of the "%~mpkl~~ aiaarl" r u ~ l o t y ,  from 40 . 

t o  GO per c:mt ~i3.1  ? w i n  on ti l/4-inah rrcrnsra. i x r p  ::%anti Llse of 

c ' l y la r  nu$-gats and son8 n ~ t  i v s  t i i l v ~ r  are i j .1~0 r t ~ e ~ e t l t  + 

'"ko B ~ Z C  a f  tho p i t a  1sSaoct : i~unhly  ~ c . q $  fron 533 t o  700 and 

msrr- f'eot; IC length m d  fro!? 175 $0 303 feat, f f i  viidth. i.fter ti p i t  has 

bean cermpl~~tsri  t4 l i n e  of ululcu baxeol, 4 feet i n  width,  kre .a@t in the 

r;p:,c: 6a1lLL of  t : r ~  OIL. I ' O C ~  u l ~ l e t r  urrd Jrsrt :I$ the 1 n ~ e x ~  aptu sf t h e  

-ur . : ,~aat :  r , f $ ,  a m  i ipc  yQvuu ::f th l o n ~  iturtinLT. rz i l  r l f f l ~ s .  :l?AiXs 
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sre instal led hut noror leaa  than 0i@2t* Ae nuon ns %ha water b s ~ i n s  t o  

rn I n  the oraing, st'art winge nee cotlatructeri ~t the sf tbesre b~xea, 

umd w i t h  a ~ b n t  tl itk 4-lnoh nozrJe, D cmt~eJ out mmlng We fill 

'I.engtk of the pwooeeu p i t  it piped through thtt FPIIVBS and into boarock. 

cisop encs%.q31 ao that, tho top# of &he  hor:es w i l l  b e  n foot o r  two Aulm 
. 

the srwfaee of befiroak. Flak lwork f PI r e q ~ i ~ o d  in making this sluias, 

rr.lsci while the h?rderl partions muat oftern be bltietao,  arc l i t t l e  b l t ; i ~ t i ~ % g  

The r!%xitseuu (,mile n b t c f m b l s  for t!:u sluice boxen rouge@ fmm 

Tnw s luico boxecq c:nlch are 46 irachab ~ i . f c ~ o  canr: 46-l/2 inahes seep, i l r ~ f d e  

ciinoneiaae, are the11 Ln~tdLbaQ for the snt ire  I. c:aptb of the h0il~061C 

6 bg G jnch tist. :ssp m d  ~net-l i tdf ? t~ch  b 3 , : r ~ :  i ~ r e  : a , s ~ L ;  $ 0  l i n e  the 





! act  i o n  acrsas hadraak cut ~':oi'lag ;;mi t ten of 
a l  t;i ct-, LJuxcle In  r c l e  t f or; t o  bezraak 



lnciae oS Lhc boxec, r k ' l e  the outside Is aratento6 by w+illng heavy 

rslvbs o r  o ld  board8 a1o.n~. the upper pvdrte. 

The penurn1 est-up and &rrbmpme~t 09 the workings ahre ~ s k m  

in ~ 1 ~ ~ ~ ~ ,  A larpe ansant of grountl. eluiaa w l r t o ~  i a  tt~rned tnta the 

head 09 the fd~txibem. p n e r d l y  &bout twice as meh as thee suppLi& by 

:: ficzla giant, uo t h a t  the boxss mn pmctic&llg f 'u l l  shml a f i e l d  gfaat 

is operutiag. The i n i t i d  cut; i a  First made t o  hedrockut the upper en4 

of the  ];it tnf%cr whiah twQ Boa 4 giants aith &inah nnndlse working with 

a haaa nP 275 feet are plW6d on bectraek, one on u l  thar aide o f  the 8luicre 

and w d ' l ,  t o  the outer a*, as orhm i n  the i l p s ,  1;rbifs tho giaat 

on cmo s Ide f @ pir,inp the ~fe?tcl*iab alonp tho ILI~~ponal faQe an& 008F the 

n ido  i n t o  the s l u f ~ e f i ,  the boulder srw! is p ~ ~ p ~ i u c  t o  blaiert the h9ulders 

by flbulXdazingv' on tho o t h e r  hsa bot;'Lder tfiapoed., 1.. 340 

Thnp, the p i p i - . t ~  arid bo:~l&ar ~ ) P ~ E ~ ~ O Q B  &l;ltem(llht& Prb:~. One 8 1 ~ 8  of the 

&l<ilcte t o  the other. AE a mlo, 2 t o  ;: pariodrs of' aach are requi~ed t o  

pat t o  hearoc'lc, 

;,il tho  :?sLte:rl~E roc6 tkrouyr: tile;. ~ O X C P  C Y , C ~ P %  t h e  ~ G T [ ' S ~ ) B ~  
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boulder~i. Thobe are unaarcut ro1;bee 9ve:' find l ~ r t  thore on claaner; 

btpuroak, c s? Soe o r  Gut fsm 36 t o  53 ftaot uual, l e  1:aule 2 1 , ) ~  the 

dia@rzel fuse do baarook m& mtn 1 t o  I. feet o f  bsiaroak if$, pips& o f f p  

nf'ter mfah thcr ~ i a t  f ls gnoved &@ad t4iawnstr~1ml t o  i t s  noxt t i a n ,  

E'ollminp th i s , ,  two outif  t p r  sf 2-~/2-lnch hslie ~ ~ u f p i , o i i  with $ire nozPe8 

nre itsbr& f o ~  t h e  final 0 1 0 ~ n f n g  O f  bO~rObg. L(?&J~ ):ole 2 i t fa  CL ~&nbct o ~ f t  

y;l t$ s ~ y p h s n .  The c ~ t h a d  involves the I f l;%ng ~ P C S  tike a& de m d  cl mizag 

up li sarlni ;  of dlaqond auta until, the l o ~ e r  m u  f-rf the p i t  i l s  ~eechWt 

an6 carn!;lotek. Continmoar8 :~hakl .ng o f t h a  t a l l i ~ t ~ .  i e  done 5p er 90. 4 

r-lisrzt wlth .L-inch asalld~ uolder a 210-?oob Reit&. 

The u p p r  boxes and rock ~Lsica ara watnetimrr clseneti r a ! ~  a@ 

t h e  13tk B % : Q ~ ~ C B R  EQ d ? ( d f ' ~ W r G  acaiilfit Laeft fk00k r  but f % n ~ r t . l l ~  the 

entire f l i t  i e  amaplstrs8 11~foro t h e  r5iean-up tlt~tll'tf + ?fie oIeajr~1-~p i a  

zaae a~t- in,g Bks &g stiift a n l y  and i e  ci?nr-, bg rk -!dl or[.atr.i!zo6 erQt.; of 

ton na, :;anorally hO koxapl are c ' l e ~ 3 e a  ul, a t l ~  r~n!:>veti a t  L; tliae, ' . l th  

the viotcr cat OOPM t o  the  roper p31nts te.0 PL l l c  fro:.: the upper o r  f i r v r t  

~ 8 3 7  boxes Z L @ ! ~ ~ V C ) Q ~  the hr?cvler -:..t<>?lt: an6 tno ao.:rsc COPPCP ~ ~ ~ , 9 f 8  

-215- 



twe  .Porbd out, and the bblnnoa worked dom tki3 alu16e t g t l  olsrtnadl up, 

?hc timber @mras and the aluea of the boxes, excel~t  the Lower beard, 

tbra then removsu and with the nanms noae o a e f l t s ,  ane on @a& side of th@ 

t:'lui@ttr the m t o ~ i a l  ahngeide i r e  p l p d  in esnd axlather cZs&n-np mado. 

Tna .pmnfnl'~lig pfi.ta of tha bbxea ore the3 ~snoPerZ &mil the mtcsriaJ1 in 

the ~ o e k  5 ~ u i o e  h9~r-a a m  &A ~ P ~ a l l  8 8  ~ ~ l r . s i b b i e  t 0  khs t0xe9 bd.Ow,  ' P ~ o  

cSs an-up of the rook ulviao is wd9. Thf 15 I s  done bgv the dorman and 

4 men Me, y l a k  out; the crovicar, and with a water egptron pit a11 the 

ncrosa the rock sl ulcc snd ::ova8 &long 88 the work prooestro. %fri fPlnd 

und 24540 sltow the amr~leted p i t  with ths clam-ap under mp. 

,-bwt I8 mm ore vencre'l'ly e r ~ ~ L a p e d ,  the rrf~l&r p i t  crew for 



(24537 f Iig&rnul ic r;iinl ng on Lsn Croak. Lo?n;.l c tab pit skowiag bsuroeir 
eluloe and rmnval of the  boxers. 



kccert3fng t o  the rrt,mmr, %re i:. I!o%aru i?ir&, tho Lvortge 

WLILC:. aetg per B ~ ~ I O ~ L !  inch 58 '3.28 cubic -yardir, thcr uuty boing nore depend-. 

ent on the VsYb~lao a i  \vator used than on the prssaurtn. $%is L o w  duty Sr 

oramunted for fmf 2117 b a ) a ~ 0 @  Of the ~ l ) u l ' l y  heavy m t d s f o l  mil the Imu 

gmeiient, requiring large quantit f as of ~ouad- aZuiba wt~tsr. 

Two pf t e  were ~oziplotod, in lS&?, a?.! ch was an except f onolly 

fovornble, seuaoa f5r h~drau l  ickiag. sob 1 I - i t  was 52li feet  Isq; and e 

svercigwi 165 feet wid@; 2 ::it w a ~  400 Ymet Zmg m d  rrvtrrapadi Z'PQ 

fowt t~itle, ?'he KC). 2 p i t  which nvarqaci an13 6 faat In ueptk, requirab 

3 for making tho ect-np, 17-1/2 dnyo for hgdraal f akin& an% 10 clcrpr 

fos. e'Ra clsm-alp. ror both g i t ~ e ,  22 day@ gre?rc tc&s'tr t o  mw WO ~ I @ ~ - U L ~ S ~  

42 ~ U ~ ~ ~ ' ~ C Y - ~ C ~ U I ' - I L W P  U ~ $ B  fur k*ryar&xlia&ing, &nu LG ten-hour a h i f t s  for 

the c~EIZU~-I~%)* %t3 i?~?' :OM888 f O F  the BWkBet l  VJ9rs ,$34p1g4. . 'boa  

& I O O ~ O W O  M:, been i -avo~ted  in ther water eupply ~ n t i  aqul::rreat. 

The entire opttr:*tiotl is c~n6uatrsd ir, n 706% B ~ F S ~ ~ , T ~ % ~ O  

kus lnaoe- l  fke :?znner tind ?Ls on0 3f t h e  feu# h:tum*;l lt: ; j - ~ f ? . Y < t i  :?is %Ilo~e! 

acc;irll%e  ata ail SQ accaqjnts nrr: krtpt of t h e  o y e ~  t irtp cir E L  nnti t he  ccrtitc, 
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"~'huse ttrs pl;iven in a m ~ i r i s e d  form in tho  f0110I9 i~  table1 

I4yarsrJl f c Zinf ng B - :i%n : rack :.:ining Co, 

IJoste MY. Cubic YnrS 

rive r k e ~ ,  eta 

:v. depth in f e e t  83 r4 %2 18 
5;i f t; , of baarook mined la, 294 140,UB 154,7956 
Cu,.yds, m'lnad 518,1343 62,WB 103,198 
netual 24 hre aa91 oggrated 94.2 64 ??.I 
hv , ncr . ni men ~ B F I  0g9d 1 8 A 1708 1 6 r B  
Bv. m ~ c e  IMP r h i f t ,  mesas lacl.. t ,64 6*§7 t .20 
L e e s  ciast per rnon d g j  2 .$@ L ,68 l.6E 



1.  reim:lz.r rn~thO4, bat  difft3rhg I n  the bwdltfrrx. diepoa& aar3 

tho ecrrsartmctiori of tae takilico boxee i e  u ~ s o  &,t tho So, i o r : c ~ i i t f a n ~  

of' Jnt, 2 ,  r;lldrsws on Chititu Creek: in the Ef zina ilis trict ,  the oparntiaa 

b e i n p  ac&l fLlsi~trrted in j=i 24643 end 246504, 

b t the S G ,  9 olmrtltirms on this F ~ a e l r ,  8:hi'le, tho set-up i r  

rnaue in m1nne.r very slrniLar t o  tkat on Can Cree&<, ths pining  start^ 

nt the Isam* nni: of the p i t  and B ~ V O ~ O Q R  'up~trmm. 5ea I%&. 

By c?ltornoting fraE m a  side o f  the sluirras t o  thsl o t b e ~ ,  the ~mtez la3  

i c  :.iyad tilmg .- Phae et; fibout right angles t o  the eluioas or tm6kn~ t o  

sa in t  ppBtrom i~ k i t e  ;\ point  of the hailk next t o  the ~rI.tllccl 98 often 

l o f t  t o  ths I a a t  as u protection t o  the m e n  o leor ing  boulasrs on the 

0 ; ~ t ~ u t l i t o  ef t fs ,  :!I ntner xsoapects the ~ e t h s d o  u ~ a d  at  53" 1 and Boa 9 

ChS tita afe voqy a~ch the $me. ?he bo~lrlers are 1 laadrrel onto  LI steal 

ttane boat oparbtad by dsnksy k3iaC anu p i l e d  on olaruxed bedrook* Ths 

tcl:: Inca aro atf~clesci by [ i r U s t r  

., e t : so i~ l .  t;~po of eilnfcs boa is tzoeL;. Tiaa ore plecea crow 

v:bsc ?r, t t ~ ~  ~QLZ~OC:P  P ~ L ~ C O  t o  which arB s ~ i Z a 3  20-9ow12 Y i i i ' l ~ ~  rhaced 
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(24543) Hgur~c.:lic minltlg on Chititu Creak. : i;.jac over the afd$i. 



Iangthaisa and epaosu at 4-inth centerla, Theae werve as the hattom of 

tho a l h i l l d ~ ~  the a;fa%p! thettk baing bboaraell u] ,  ere a t  ;an t'rsak. Capo Z L F B ~  

hosrevor, M B G ~  to  COOP tho t o p s  of the bofdt? iPro:3 co l lap~~fng .  The wECC1tt 

of the sluiaes n t  Z i a  &1/2 inchaa; at  30. 9 i t  11 G fnch88. 3 % ~  

b a x ~ s  are 3 fee& by 3 faat  in dfrneneion m d  1;noro b a l m  the ::it are 

e ' ~ n f ~ t n ~ t o d  vitk the ro+xtYtZ&r bbt  tom. Tho alaan-up i e  bo:~auctrei in meh 

tho & m o  manner as a t  7. an Creb~k, but r s ~ l  bouruuk is panerally so l'trp t).lsht 

permito the  cutt ing  of o smoother bodrwli s l u l o e ,  t h i ~  wLrtice w n  Mi &ore 

eaeilg clsmed up. 

113 1923, tho Baa 1 opc~ratlon I,. g o t - ~ p  ror w p i t  800 feet 

Long, averariqg 150 Yteet IG aid&, but about 159 feat remainera %mfini~rhrctd 

at r,. La7e4" erLi L'C the close of  the season. Tna nvarafpo uapth of the 

aecsalt ma 16 feat. There wrire 39,326 ouhic yurda mine& in 64 twenty- 

hoar days* The ~ L ~ O F  ~d meaB C O I ~  o ~ . Y ,  P3r rr:Etkin&? the set-up, hg- 

ur:~ulickinp ma cln,m2ae up) La  reparted to m v e  been 22 aents pap cubie 

gaxb, , t; the tiv, ":op~at bone B pf t 46o foe1 long, &verb.ging 148 feet 

wide an2 11, f a c t  ciesp hyarzi~'L1cleeci 629 44 tvcntg-hour days, the t o t a l  
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$srue,g,.e harr&l.sn being 23,323 cubic y&ruDo The l i l b o ~  and !aesE c s ~  t mly, 

for the a n t i r e  o;(zarrrtiar4, wno csnta per cubic :nrrl. fa % B P 4 , ,  t he  two 

s!w~::tiag: calat o f  6 l  cant;s per ilmbfc yard. T i~ty-1f lv0  ram were emp10gQd. 

The mathod sf p 8 r ; h ~  over tho ei ua v:i tt the tsluiae boxce all  

set below be~zrock se dsscrlbari, is y ~ r t i c u l n r l t  adaptad t o  the mining 

and 
iQ un~staally abarse w&sh,/?rhoru the  atram ' rrsdlentls are low, la 

gkio::ld bo co:&rsa and antivy, Tno 1.1acar s h g ~ t l d  1.a s t  3. t is t  20 Feet amp 

t o  jus tie ts~kiug the extplnr~i va &nu oos t l g  s e t  up. .he hadrock s n ~ ~ L i l t i  

the mtirbe % r c s : ~ a ~ b  operation be rmle n t  me time a d  furtfaaP yrcrrnjtr 

r%ntet  imi L:P the 03~tinuour UBB 3 f  tho  rr2;ter d:zritlp tha 5 1 3 ~ ~ Q ~ e  YO 

backr:Cops are ser!ul~aL+ tha  prrvel f ~ c u u  ~ervicg f o r  this purpme, ?':'be 

-CIS- 



dip, atrl'fce mi aontotlr o f  kodraak rozk ;.ro @om@ OF tlm detrminlag 

f&atorB in rsa~~pwitsg the adv&ntepe of workin@ uvertrom or doma, :'orking 

d m e t t n m  fro% the ileori of the p i t  Pa0 the lsavantbge of the -%a, and 

the wittesfuS being In astion i n  the genarcrl dipaction o f  the flow in the 

fa1 ttioee or: reaehing tilemi, mn be more ~ e f i Q % I y  tr~nb17161C66 thm %hell i t  

i s  p i p d  utraight ~ 6 ~ 0 8 ~  61 angling uDatreram, 2.s f~ the  case *on the 

work auvnunaes upatreZmir In thf $ l a t t f n  QaEO ths tatarlat csy come t o  

y r ~ i c t f t ~ ~ b l y  u daaci s t o p  en striking the eluiae flm. mi3 must; a@ln be 

rut  In ~ ~ o t i o n .  % l a  k m  e tonutnag t o  block the a lu,uioesl Ilswsvar, 

whertl thore i~ mah f lna ~tmtarfaf. prasmt, the boxes ma Bet alasily 

avorieadetl by ei ther  rsy! tea. Ine dm-:nelrcaelrt spwtm pmitsr the alaiae 

borer  m d  ~ s c k  eltrice t o  'bo clouned u;. a t  any tim BE fay ~ E I  ths w o r k  

has rauvaaerri, shftrh be a valuable esfe&u&rfi a s f n e t  poseibl~ theft  and 

flsed, S t  mrg, bmov@rp be impooglErle $0 c=;:l e t e  the antire p i t  by 

tho and of the soireom tsf th this syfl tern and the f(dLl0r;ing eeaeranr work 

be thrraby hnn~lca;~r)erl, xncrerzr r l t h  the a:?: tsc 09' wsrking upstrean, 1% 

is a ai:ai . fs  : : ~ ~ L o F  t o  ext[flltP the p i t i=  
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i f~?trig aver tho el= of khe box96, 1 ~ 1 t h  the boxm &at  a@- atstet3 
m u m 3  

Tho ~;rctu~aur~ i n  gdpinp tne material. inoslvaar pmctfoab!y the 

e&te principles in Both I:!) am3 (81 r a  they w i l l  be trested topether. 

Taca chief bent.ii$ of ssttivtg the boxem I n  tl.i@re gtcseitlon~ ire th&t ts h i & s ~  

,wtillo aaa be lgfverm tAgMn~ture?3. aonditfo~e, affbdPB1 Themtarial 

the lower rurt of the p i t  rmst be p ~ w u  ura~rttm before i t '  i e  piwct fJrsr 

tho slide of  the boxer 313 o d e r  that a suff'lafont lelagkh of arluiae boxer 

~ 1 1 3 .  Be be'Low t o  inuwe p e d  pole rsoover7. her the t o p  of the bweo 

above t h i a  point  are csnosullg alwaye ttbooa bearoak, tmst of the 

rmtrsriprX m a t  be ~ i p d  n i ~  the low incline of (;r~rv&l aalangtsiaa tho boxer, 

>or.'@ of ttle pzabrjurn w:::,tor aecla not reach tne boxes, ea  any sad% t, im&l 

vo1;wae of grow@ sLuiaa safinr met be turned i r  osZ; the haad, The 

hoilqht t o  ;atliah the boroa mag be $~lws& above bearoak i m  govrurnesi rrtaXril9 

by tihe $isla of the, material and the prezstzre o f  the water. ';hen tkdQ 

sonert?lg trc%~sr pr-ctico t o  tirivo thtr ::'s~teriifi fl'rb? the appw f a y e  Of 

Cne ;it crunnr?trcm t o  tr lbrsint; wrrore tno ol.raa't ion i~ l e o e t  The : roseura 



%atest sh.~ulci i b s  wu%r h tgh head es tmt; nor t of t D s  viatsrid asn be 

rendlily pipart, up aagr the afae, wid t o  pcrmit t i e  a o ~ k f n &  of 8 p i t  large 

enough t o  JurtLig the set-up. 'Phs mcborinl anouOG be of o ~ w ~ p r ~ t I B e Z 9  

sr@ll a i m ,  othorwlae ;an u m r d  mm111t of the ~ o b r a t 4 ~  rocks mnql hart3 t o  

be remuvQtil mr2 pi l ed  a t  of the 'Pae :2ehho& 9rr used prlnafpzdlg im 

tho hal*tg ::ile, Cllrele and Sev~ntr Z f l e  dfst l iets  m b  t o  a eunt42 axteat 

in ran6 of t h e  0 t h ~ ~  tntarisr diutrgatc ,  where t tzt4 ermk placers are 

P;ro% 13 t o  12 fee% d e ~ p  or am @% t b t  depth aftesl having been ~ ( t ~ i p p e d  

o f  overburde~, 

an :k@e Crenlc, in the Cirole p6istrrie4,, t h 8  ~ F O Z B Z I  U F ~ Q R  

~ a i  osfd aver:-s,@e I6 faat it.i acepth an& 150 feet In n % d t h r  tire asntrd, GO 

feet hnoinp been preol:tusX~ cirifteu oat, 20 ha1 11 thaw the greuzktl an8 

a l s o  t o  get r i d  of' trcrublertome eaady zxiterf~J,, f f m  6 t o  43 fee01 of OVU;T- 

btrrdszr f a  a t r i p p d  d t h  the giant@, unwl.ly ii eeaaan in ailsonee of nbtwsl 

I ; g & r ~ u l i ~ t n g s  *'~ltout 6 fes t  sf r,saJ&m elrsu 887 gravel ., 4 fa&& 3F 

hanap clay c?~lclr weurea ouC c l t  t b s  super; of the 0b&rin@Is d l  !. E Q Q ~  03 

soflint boar*ock f 6 ripm LO tno boxof< Tns sslr: i a  ooat+ee, ~ o s t  of the 

-222.1 



laoilrlars saneountsrtrti aro fro% a l d  rack p i les  frorn C O Y ~ & J P I  drifting !)gel*&- 

i , l G n G e   any ole: &rift. tir.:bera a m  a l s o  prereut .  Tnu bvcrerago ;s"r?ua 09 

Tha ~ n s r a l  p i t  arrrrnmentm xed ralniee box @st-rrp Is &mm in 

iqg. 7. L tra- i r  fi~rrrt pipad into  bararonk a(% into the bank &.herlad 

trd :1 to 4 bores ure set or; 9-inch wwio an6 light ahgar erauteci st the 

k i t t u l ,  i:, bend giant th0u p i p 8  out t o  grade L cut down the aenter o f  thm 

r : ~ ~ p l ( 1 ~ 1 9 0  ' p i t  connecting wi tl't bhleae bomo. Yron 19 t o  12 more bore8 am 

them Installecl on t 7 anbh n a d e ,  Steal &t&ndus&t ftls;tcrned t o  &%ah a ide  

ur the brlrces a& r!lae%fng 4 feeit above over the cmtar o f  the boxer, 

~;iaS; kung fro:;, c 2/4-lxrch ~lgm runnltrg: fro:., me dt~nbrird t o  the other, 

t ! ~ c @ c ?  i.lr:terr ape !'~bteno:u t o  the sg.  uaieo  s i u e  o f  tha boxse, a E  the 



86 fschca ~ i & e ,  cxcl.udin4: the l - ~ / ~ - i n t h  liners, tiad are 24 9~)aPlas deep. 

~ i t k  o quarter sectiun ant out, 80 hs t o  f i t  3VBF the tap] sad upwr 

the pii7fng. The ~AIJW~ 10 boxes or thofra on 7-inah @a&e ape p v m l  with 

;t.ilgA 6&pbor! steal i,l,atee a/&-inah thlclr an& cut trqamre: eca they b@ 

turned, 3 iosc  plate8 n r e  Laid on 2 x 4 ' s  ~um:afr: aR~artaiee of  the 

'boxes, nf th a & p a d  ul spticing blaak Bb ns t o  l wve a 2-inah spc@ betwean 

plates a.;.~fohi a c t s  as a riffle. Then@ :d:tl;e~ k r n  u ~ e d  t o  BGPU ~ T & o ,  

opkcod ?-3//,4, inch aentarc; with a r t  i r on  spacers a d  b s l t e d  t o p t n o r  in 

rmg be xvaatlng om bodralek, OF a f o o t  or  Ba below, mSLer the hund of the 

Coxe~i mg Be, from 6 t o  :LO feet abota bucrrock, eo th&t the topa at thP8 

poiat are frarir!rallg un3y n fw feet bolw! the emfa00 of the p a r d  r 

.>:r;Ll wjrrt.o are ereatad u t  t a a  Rai~tr t o  pdiire tha f~'o:md alt:iQ@ water* 



? : f~h t r  f i e l d  giantc,  4 or, each rrlde of the boxes, are ~;loead about are 

anmn in Fier 7 .  Theeu are equipped with 3-~/4-lutah s o r d  eo 

an& upertstlar8, under 120 f o o t  head, ?he stnaker harra a 5-~/2+-inah noeele 

awweting unarr 136 foot heud. Eo-1 =tar sondi tlmw pereht the us49 

of' orilg tsno f i d d  gimt on& tho ataokar at a tigat, so tne f i e ld  glanta 

not j n  m e  are "plt.q:pdH. h ~ i n g l s w a a t c e r  r:~e~.itMs+ ttats!. is fmpoutldeb 

i n  tl rlitah ssearvoir, and nauee~lt t%tea intermdttent ops~stfon, or splaah- 

i n g r  for perlwie of about 1 hopr fn dursrtion, avorqgln& 8 t o  10 sf ttmse 

~ f l s s h e ~  In 24 hour$, 

Giranta 2 ,  =hi& ~ 1 ' 4 3  f irst  set on bedrook below the p i t ,  y i p  

tho nl~~teri& u p s t ~ o m  i n t o  tho f i e l d  of gi&nts t., und also drive @ o m  of 

i t  ovep, the e i u e e .  The piante ;. do :.:oat of t h o  pipin& over the attfe. 

Ths uppotn @rant r. drives tho :naLofial over t h e  sldw a t  a paint usually 

Balm: tbs  f i rat  or asaond upper boxer, and also drives i n to  the fie18 of' 

the  otheyla. Ciantki 3 &re, however, used :?iinl J' t o  tnB  up the  lower 

ereval,  slay and badroCkl wlu for ? i d  eleaaingc being edvorncbcl u p  

stsou:$ in e t u p s .  Giant C d o a ~  t h o  atcckfns, ~ , n &  along ?:.:fth the inner 
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Pig. 7 
Irgdraul i o ::in ing Ktsthod ''Pi ping Chpft? 5 ldej' ae used 

au 2hgIe C Y B B ~ ,  Circle L i ~ t r f o t  



:+%ant; b L ~ ~ ~ V Q S  the ~rsatrri~d lyinp aloat-e i~e  the b o x t ~ ~  t o  palnta upetreaua 

fay p i o i q  over. t i ~ u i l l y  the ~ O X B ~ E  GPO O ~ O ~ S B ~ .  up anti r&mtteB, after 

whlcb t - i r i r t " r  B arid T Gtrlra aheruci anto unr~orbif tmuad, the rwr&lr,inbg 

wteride which wttu loft &lonpi&at and m a r  tk@ 'b0XsB an& ah ]tslabn CI t o  

Be recrsvs~& in tlse next p i t .  Ciaat B fia6rlly pipee the ~jl.,orL trbneh 

f'or ttvc 1rttt.a~ 3 or 4 baxos for starting tho noxt p l t .  

3-s bverckm cfm consists of G men, t w o  If-haw &hi fts baing 

r*brkeci &tm ahtier I s  s v e f l s ~ b l e .  :. unm~jlotrc oet-cry fop a pf  t r  ~sncitzrtive 

of mvigg the pipe l i n e @ #  m1 be m d e  in ~ " ~ Y J P G ~  -%a ~lctt-up of %he 

miin pip@ l i n e s  tlarrss for two pf tti r I . U P I ~ @ :  an ~ V d ~ a g u  B ~ S O U ,  from 2 

t a  C !?its nrs ainedn Sn 9921! 220140 cubic yarns wars hmilfmi &t rua 

a p ~ ~ ~ t i n g   ti% of 30.1 oertet PW ~ i i S b b  ::8PGs ~.111! ~ I I  2922, 49860 m b l ~  

:+riia at n c o s t  of lLm96 contrv per s.;;bla parxi, Lwln/g exatrrtionallg 

ct~g snzreanr only ratripping afteaa aGrk be done se: the water eupply i p l  

thorn tosr Low t o  pcrnlt the plcjgala.~ ~i:rar;iulickfng* hbmt ,,83,080 I s  

i n w c  t o d  In mqul mat and tm 3 m i l a h  naF aitcka 1 P n ~ s ,  

'Je C'ro~i:ei I-pock, 3:- ti3c o v ~ n t q  1x0 O l s t r l ~ t  * tfte creek 
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ua,~:osit :,:ined atrareyes from 6 t o  12 faot i n  ueptb, tho g ~ & v e l  i a o f  

maclltlta g l e e  with but fcne  b3~1Qcare. fm'wursc!k forraatfotl f e  asmpoesB of 

ad tarnntlng beds of mntlrtrn, B~&IF BY& c~n&l%m~rate. (sow hacia being 

llsrdrsr am9 nars rsa iatmlt ,  forming scctlsf om&. l a l @  ribta ax reefs, b 

nticlr;~t clay rseckinml ooorllea dl. But the ~onpl~arrrerate, f o m t i m .  Thlb 

erveraipe prrrde o f  t31e a&= ile 100 Past t o  the r~lils~ The depoeif 1s 

t r t r d  ppea sith giantrr w c i l l  &haad of t3in5ngs lwvlng frat% 5 t o  6 feet s f  

t:rsvrsl a d  from 1 t o  2 iest of bedrock ti0 be rnin&dr The ateraw p i t  

mined Ir; g?.19n@~3iLp 125 i%t l a g  WQ fron 110 t o  l e5e) is let  ride, do]mudiw 

cnlvr;aitnr psasnxnead width of t h o  pay. ?no %ran& f a  piped out a d  

this o l u i ~ a  boxel$ ~ F P I  t.iao%d I11 ~mBh t i 1 0  R Q F ~  1m11aer an at ::apIe Crock. 

itoac'r:.lL;i Pro% l i j  t o  14 1)3~001 UFO @ o f  trnefb 33 i. FTL;Uff of & $nchd!tl t o  

2 :  ftaot. Tha Lmor BLK~ of tk:e ~ O X B C  WIS uelual1.y set Jw L b01m baa~ock, 

v:fillo the head icll 1 t o  2 feet  above t l ~ s r o c h : ~  ~ l . t h @ ~ & $  in onn 56it-up thls 

1.2 foet ebatrs, ~dl ich wr;r: Pound t o  be !mch $00 j-, ffg l o r  mou work. 

''fie, 1 5  jxes are a inehcs vlda @ncL i.4 i3crloa h i&* omEtmat8rt ~ c c e r d i n ~  t o  

wmai.&? b e s i m  of 1-Inch nitleo iknd Zsottm. 21er:n anw ;avec with b108k 
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riifl.eirp, made up i n  se ts  and h d d  In place by epelrlal I. iniw boartie 

~ b i e l i  sru bsJted t o  tFre aldmr. of the boxue, 

These l inowe are rwbs up In r o t a  12 feet 3aqg. 2-inah bards 

ba ing  beE.ted tagyether, makirtg thm htgh maup$ t o  abme fluah with the tom 

r s f  the b o x e ~ .  r ~ l d  bosrdia o r  slabs are nailed 'IsnqOhwlre t o  t h e  ~ l % e  

l~recss o f  the boxes anti G 2-1/2-inch bQsrd mtrf yz i e  mlf sd Isrq&hv:ieo 

&dong the t o p  @dmp sa that the hoxrs t i p e  fkZly protsotea frcm th% foml 

of t i  .%w&opraarr OF baekatrope a ~ ~ r h o l q c a n t r a ' i l y a L e q ~ s  

baxsm fro3 glthnderde W e  09 2-ineh p i p s ,  baing: rlmllar in arinuiyfs 

land ,,wpnero t o  t h o s ~  us~bti at F~gl.;le beck. J.L 28218. At, ~331~18 of' tli6 

:Ither opemtions ,  haard bsckst*ogtl are erodkeu &long one e i d e  of 1;hm 

baxo~"or,psnite to the piping, SnaEeoo, of :lm~inq them from stmndnrds, 

iow f i e l d  ~ t r t l t ~  BTB ~ e t ,  ( a )  two o : ~  the hank near eu~rk upper 

oornsr of  tho p i t *  a& (b: two at tho 1n;r-sr Of %ha p i t  on beliroak. 

'2ne IZalk r-inmta u s  2-1/2 or  %inch nne; zlos dopaading QE the oatsr 

su1)flg, ?hest? mnow 9par:~ta untier nrrl:? 63-Zoot; o f  h o m r  althgt~pA 1E3 

feet weG avafl.cble @G t h e  f i r c t r e ~  w o r k  f'urther r i m  the \h-eak. ?hi@ 
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Low had 1s ttsndimppfnc tha oprtmtfszn bsnd a. higher di  tah l e  beting eon- 

struoted. 31he etuckem v4nnt ( 0 1  aith :,-inch noe~lsle, o;aratse uaaw 70- 

foot '5ke reet up i6 v e q  &ittillor t o  that at  X&[de Cmelt9 and the 

piping is dm6 la mah &;he em8 wag. Luring low water wrPoBc~, the 

xntar i n  akorsd la the altak P a r s m i P  and ursd intermittantlg for wbert 

geriattn oh& o t in@, Thoaramge~ = t a r  aqq,yly r : c : m i t ~  ttm use of but; one 

~ l a l c  yfant, r~ad the B ~ O B ~ F I F  ciatat at D time, when t h e  p m e t l e ~  1~ t o  

cw-~rLets one side of tho p i t  b o f 0 r ~  ths  other s iaa  i s  pipad, Yhm a %all 

has$ of vntter ie asrrilabls, piping is eo:mti::e@ dme frm l9ofb a9dba #at 

nner tjmo t P R ~  'LQ#$P eiaat p ipe6  the ~&tsr i& diapaalWy ngatrarm, 

&nu as fur to the bena 05" tho korre eil r;?'idcticls't bafaew I t  ; l ~  pat aver 

tho  alds by thio ppiant aaB f;fant &, an!i tho ptt; ira pigod w@ll into bed- 

pucrk,, The mterftil alonghide ($9 t h e  boxea at the 1m@r @ad i a  then 

y ipnii t o  the ragper end by qsiant and tfia grtucker @faat $, 6218 p i p 4  

csvrap the sides Ssil . roa i o  thea given fins$ oknlbntrr~ with e f ire hone 

ana noztile outfit. troa G Inches d Q  3 or 4 Rmt of 'n~woek f e  ~;ip& 

up. JD:XOE are t : l e ~ ~  cb twmti up am1 re7rqvec anti P I U ~ ~  r %&I ~mtdniqg 

- 3 i .  * 



ali~anflida m C  unuom~oat;h i a  piped atretiti oi? .e l  rgin ~roulrtb l'ay ths l'lezt 

tit, Under. n a ~ m i l  spsrr.t lor the fl ow 9:' n,r*t;uria2 tinrota&, tsler abuiae 

9ix m e n  are m[!loysri,  shift^ of 12 h d u r ~  being ~ o r k & t  

Cine pit of 1Bc7t% aqr it., or  about 4190 cue yds*, w&a pigad 

over the sf ae In  6 &age mitk o fi.1'3tl hood of watar avaf ltbbla. About 220 

fiel6i giant with 3-inch xnozJs uariar GO foot: baa4. The t o f a  walaP 

ueed., inefuCling %ME aend by the ~taGker g8iatttu WE 465 inahes, giving 

an ny:~r~xi.,:at4) xatef duty 99 1,2 CG, 949. Twelve 1mxes are installedo 

f a ?  c ram pi$, 125 feet ltmt.r by 3 men in 8 ahifte.  The avtarapo clean- 

up of the  borria Iw dune bg 4 men fn 1 e k i f t .  la 182;, with o, @o4 

atendg watay rupply mcler. ti head of' laD .Y@aG, 34,006 sgtnrtre fee t  af 

p i a m G  i feat amp, or '9555 cu, y d ~ .  wetrr: ;I! pod. over ths s ida  in 10-1/2 

Gays oe stcrscip ; I;ii3fgI l n c  Ludins the  se:t;iz~pu]s, clrtzn-up, anti all + 
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18 aaya were rcsqalrrd, Thia I r i  the bcs t wori;: thtat r n ~  bean bone hers. 

'..nem~o the a.,st,ar i r  uesd Erabsmittsntly, I t  @rnaml.lg x*e@$ros iron 2 5  t o  

27 chyl~~ t o  pipe OVQP P p i t  125 bp tEZO feet and 6 feat deep, or 4180 

mbio p&rd0, iju~-im an arerays e ~ r r o l ; ~  Xay PO t o  Sept. 16, about 5 

p i t u ,  ax. ffom 70000 t o  80000 8quax-a Poet ar@ e l ~ r n p ~ . e t ~ i ~  when the agarat- 

in$: aoat ranpaa frog li t o  '7 d ~ n t s  pop olquare f o o t  OF 23 t o  32 Uante, per 

cuhia frrsrd, About ;gbOC) is il?vdsted in tho  nciuimmk ark4 $6000 Pn the 

hitah f ise. 

i. %tho8 of pdmlng over h t  sne rside o f  the  Boxse, the baxs~r 

all baing elr.v&it;ecl nbovs b~drook  and x"unnlng dxcronrr ar at asglee w i t h  

tka  ~hi&nn&* w&hl uard tan :Looecs t'rwk i a  the Kssntiehm aiotrfst for a 

v:h;Xe. The elbeok ae~cierit hiveroma 10 foe% I r a  ucpth, c o n t s i n i w  tin- 

Frs~@nmecliurn r ; i ~ t a b ~ o m i b  p886L. Sf%urQ(3k 10 a t~ughc10.y. a .  erswh 

i b  f d ~ ~ t  PIPBQ $0 m d d  ID the &T 'BvP)~~  C ~ O Q S C ~ B B  OY'  PA^ 81b t l ~ f ; f i @  ~ f t h  the 

cha2nel. P'ro:~ $2 t o  13 tengthe of ~!.t~.lfce) boxeep  40 lnahea ~ i b e ~  are 

than 1n.sctall.ert l n  this eat an u (ipuacr of B inches, ':hie ueuallfr b ~ i n p g  

ttlo toy. of tho koxd hex :tl)sut 2 feet i olovv t h o  s~xrfsae of &be ,rround 
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and the bottom bf the last box, n foot  or 80 obOve bsdfook. These 

boxerr ripe heavily conutmtsted and ksnva tirf.-ber ypurtmln on tne l ~ w o r  afde 

as u rro kactfon fv~:n the battoring of the g r r i ~ o l  r: heavy board apFezl 

os etde sboue 8 fset high i o  ereateti &lam8 the upper e fde  sf tho b o ~ e e r  

'2ws giantpi with &-1/2-ia& naralae, under 250 foot haad, a m  eet  up tbhottt 

200 feet o r  80 ci3motreorn frorn the 81 ilaiaas, r a  t iuit  each wl CoveP i t a  

f ie ld t o  the beat; 6idvWItag0 W R ~  e( third 4:"f~~lt 3 8  i?J&~lbd B 8  tbft i t  G W l  

pip@ the stntarhl into the, f i e ld  of M e  oexntr~L gimt a i d  alao etaak 

the ta.iling. - k  large quantity of" w l b r  $ 8  turned into the hoed of thr 

Imros ala ~onsiasroble o f  the giant m t c s  does n o t  enter then. The 

r~~cer ia l  l a  t h a  pip& l a p a t r w  iap?sfnrst tho  e l i p h t  tprade and t 9 w m d ~  tka 

uelr.or calf  of the  61?1106, than up the !z?clit:ts of oave3, ly ing alenqeids 

of tnc boxse mil over thellr, alder o t P l k l l n ~  the i%man rmd f a l l i n g  l~rto 

thm* d l s p i p l n ~ ~ v ~ n c s a u p m t r e m ,  bou ldursare  p i l e d  bahiador t o  

one 8Sdo on oisnned Paaracko :fhm &.I the :~sterlol has bean pt tnpou&h 

tho boxet , axuspt t b t  d l f s a t l y  re loxg~faa  ar& under thm* r&iall i a  later 

crivea 3n t o  tho next sot-up, the hoxs~~  ape claonad nn and rmoved. 
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'.:.h: l a  thiar r~ycrraullulriq? lrwa bean aaaem&p, sns ther i Ine of boxes ha@ 

been Insta l led  r*beut; 200 fa@% f i r t b e ~  upacream. Oinnta arc then re-rset 

and the next p i t  thero baing verp I. i t t l s  time Lost h$t;ureb~ pltra, 

sbevr4 tha grmm3 but plaaed 1ert3hwiaa w i t h .  the8 cttlgllel an& tiha matarid 

7. ' OrPlr tho s idc ,  termtating f ro!? one r i b s  t c  %he other. fo Ranang 

~Si i ter~  or  btrekstoprt wsro uesd. ?his  %%thud QB e ~ ~ p l i e t !  and fo l lomd here 

# o i ! ~ h i n ~ t i ~ ~ & h ~ B  of rigr-QWOY t he  o ?  €18 of' the b o x ~ c  am3 
into tfie h m a  of  tho bamg* -- 

This m t h ~ d ,  Often termed the nCi rolew rgr. tea O F  hyCtra~1le 

zir;:n;, uffaruh 1 . 3 ~ 6  of t he  uaoantages 3f b0tli 8:othm~ ( i i j  &nc) (b), which 

goncl yroc:tica; for ?,lpiag into  tnc heart, o r  BChFr8 the badroclr: mi$ other 

e:~n8if,iorsr; a m  tlnfi:vombIe for ~Apinf r  over t;ho c i u a ,  uo that a p i t  af 

t ~ r - . ? t i e s %  el z~ can be nir~ob. * i t k  the ~~:!?i: lot ; ior:  n : ~ t i ? ~ a ,  :: longeir pit; 



by 0 t h ~ ~  hgdraulio nethod#. The mu thod l E vsm encraeasfillg oppl f ad 

W~IBFB such ocmBitians are a~cooaterrsCi 8nd whore the w ~ t m  R U I I ~ ~ ; B  i a ]  om-  

.myat i ve ly  amall cbr mast be interarSttarntEy used, 

On &aaetocZ~n Creek In the Clreler &Idatriot, the frogen c r e a  

ue o a i t  rangee from 15 t o  20 Pact 19 uept;hr r; o f  the depodtit hhd 

been p r a ~ i  auialg drqlft  mlard, The orerbrlrden f R 8trlpwd w i t h  the Igisnts 

~ 0 1 1  ahead of notun1 !zfaing t o  aid Pn thawing and t o  P ~ & U G B  the tiepth t o  

ar, asPsra6.a of 10 t o  12 Pee t o f  rra*eilc The j ,~av&l i a  of medium ~ l f  se an% 

~ ~ t ! t l ; i n a  4x3 av~mlro nutsbor of' medium ai  aeu b o ~ l d e r s .  ncarcmk I s  61 

rs3fatrB nutch of I t  baing rliakbg but ~ e 8 t  o f  w ! ~ l c h  6an bs piped rxp ma 

citF,,nt:a with t~ giant, the mere cr~viced ~*squl~inlg: a m  hm8 ~ 1 m i n g ~  

'_'tic c~vrraw strssm crs$n at tna lmar r.rmnd l g  5 laohen t o  12 feet* 

laasmeing t o  6 l nehea o t  the pretient ofnsration Parthrs up %he Cree. 

The m t s r  supply i e  erret if:, and with M.1 hen& l e  usually 

only sufflaienf t o  3jtsmte one fie14 eiaxlt iiaii the rtaokcsr at a timer 

L:l~fn& Zm: v;aeer p o ~ i o d  t h e  wcter mt,t be URB& i n  sr.barshea ~~ventarrfngj 

.ibout 6 t o  12 ten-9itluts rrpl~ishes in 1 2  keuss, o-hea the  f i o l u  plant 
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iariii the aitac'lcetr i:iant sra genoro'Lly opemtew, oltomately. Tho Freesare 

uktep. is atrttiinotl from two di  toh lineGs at d: ff  rant ~Lt;vatiosn,  the 

G B O P ~ W  fiead beSnq tbaut 103 feet .  Tho crm et..:~lageil varies with the 

water canzdl tilonr, wring tf fatrerahls @sl3#on b e i n g  10 t o  12, wolrkfag 

two l2-hmla r!hifte, lank $wfng an unfavrfrl;ble eorsaon anla, me rshlft m y  

be WorkaM with Prm 2 t o  4 men, 

Tho g:axlf,%l i 9&n of ast uy 3 r i  8 k o ~ h  ic Pig, 8.  '?h@ p l t l  

mined ut the f msr opem.stloa are uauarllyr about 200 farst 10% an& 160 t o  

200 ?eat mid@. :in ttls aFper mtme they ore ysacr&lby 80 $8 100 Pert 

i n  xidtbu -r&lnly bsaa~ise of the narrower o h a p . t ~ l .  i;rw 25 t o  4 boxear 

are i'f rtst ints r d ' l e a  air r+?ade be1.o:; the ;77:rpoes~ :tit, a&: Sees in berurssk 

nE c:me;itiuas .xi!=!. pemait anti r m l i  wirips anso nrsctsu. at the tisad* The 

trench i r o m  tho rtantrrr is then pi pea out, the ~r~trtarlIal iplw th~caug);l 

tt:esek t~oxeol. Yhlla clapcnbont on bedsock uaclndf t i ~ n s ,  uauaUg irm 8 

t o  23 *znxe bcrnec: E Y ~ ?  S T I I G G P ? . ~ G  in  th16 trench E h n ~  R O P , V ~ B ~  V F ~ E F ~  

trrb b t ~ ; i  ~ 1 ;  ths  hr  ti^, i'ne bavse are 2: ? n a n r z ~  ::'lag anQ Z4 inchoz; titlayo 

R O ~  or, a EariraG u? 7 or G !nC!le@. q o c k  ~ r i b ' f l e t  [irf: arrsPi. The ]?@ad 
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qf the b o x e ~  i u  t h e  ttwemfe 115L are ~ L S U ~ I Y  ~ l b o ~ f ;  the uanter 3P the p i t  

the ho&d of the bare6 are plaatid above badroak ti feat or ;rrore, ?hi@ I b r  

P 

in,@ into the head, X f t a f  the gravol hati been piped d m  t o  the l e v &  

of' thei t a p s  of the boxab, ki bmrd b ~ e k  s t o p  ab0ti& 6 feet hi@ is ereatrd 

zlanc t h e  tr8fde of trio ~ O X B I +  opposite t o  the slue being pipe&* 'fhe 

f i e l d  giants ars f'frnt j:IaaetP RB aiaum, betrig later moved %o mre nd- 

r>lonts and the &*r.ount of &yottad elaiae water l e  6 bauthvi.bae that prnvlQed 

c l t k  the  sf8 of %he $ rulantr ir urlvan aver the aids  of tho bctzeii. 'Pbr 

a r i n n t r ;  drive some, E T I ~ B F ~ E ~ P  in to  tna  f361d of 2, clro dtfiving o l i t t l e  - 

t!;uirs f i a l a  i n t o  tho h~ntk  of tho bozos. Tho lk uaati 1 [-$&at& zag later 

be Z O V B ~  aoxn l n t c  tht! p i t ,  os:~ec!%'Ll:: 1P t i f i ts  r.m% 1s t o o  k i g .  POP 
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cjfflaierst o i ~ ~ t r t t i o n  Yres.: the iviitlsil set-up. ?he ,nstmrtal l ~ i a g  al~lt$;- 

BiQe s f  the borak z ~ c  the i a ~ t  ier driven ahead by g. and $ onCl put ever 

the o'idtt or cirlvan I ~ % Q  &he f i e ld  of 2 and the upper part 00 the pit 

eanpXrtt~d. The box@@ are rmavsd,  and any wterial  &idb rtmains along- 

aiae the boxea ur in the bedrock trench is p2peB nhaauJ. t o  be pat in from 

the next cut. :'t.;are t h i e  rsothod 18 ursoii nu e n e  UFbi*ks affording 1trr:er 

p n d l w ~ ,  tho fJpea tar !%r t sf the, p i t  is 11 5  pad fxl t 0 the hsau of the boxep, 

aa~,rsolully ucring s period 33 low aatar aucr.ly, " i th  a Pull hood of 

water, o t e r ~ t h g  om P i d d  h:lmit t h o  tstackler. ~tsa811$~ on@ p i t  on 

t h e  up-pe~ ground, 103 f t ,  wide, 200 f s a t  lang, tuld ~lreretgSng XO Peat 

deep,wse r.3pett %a tkm box06 in  23 &yeu xnrklnig 4 rnen t o  %be 1.2-koas. 

cf'dft ,  nt b crjot aP PC, ncmtra par aquarc? fsclt: ar  a b m t  27 uents per mbie 

yaw. Thf 8 P~POS WFAB striptad of fr t o  6~ feet 3f 39erburBesm for €5 cones per 

aquars foot .  : i th  s ~ e ? r q w  eplaeh patar almditiane, i t  muE6 f4ave ram 

~ u l s a d  bbout 60 Cayr9 t o  ;lips in the 10 f ~ v t  OP pf.ve% an& ~ B C ~ Y O C ~  in 

than p i t  '?!lo :rveru:7u t i n e  ~ o q u j f ~ d  9'02' f : ? ~ ~ ; r l ~  lane 12 t o  14 boxes, 

! s e t t i n t  u; the s.innEr;, otc., l a  P ehif1;r nl th 1; men. ?h@ everam 
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clew-up ~csi;ulrea *nu s*, ! f t ,  Y 1 th  tzvl c!xbopt 1 rm&l l y ~oocl wa tsx' supl?lg, 

tiro * I ,  er;~titln,- c3nt for ?:yd~nulickin&+ axcluslvu :I' trbe s trl pplne;, haa 

beermasllw a6 1 5 ~ e n 1 ; ~  per mbic yarer. male okmratingaost, haweoar, 

um&I;L1y rarlf.-as ~ Z O M  25 t o  50 aante p o ~  mhia yaw.. 

P15 51ire~ L1611aei& 

Tho raancnlil:: l o r y  prsrof ant& a d  aanli w a k a r .  aul~p l  Pes wnf ah 

~ ; : + B L  :3f the $ : X ? P G ~ ~ G E B  1 . 3 ~ 6  t o  osacenrs with, ! - t t o ~ l a l l : :  ieoraar-e the 

anaunt, o f  nssvy n,-tcricil. ~ h i s h  wcnot b e  pm~eci thro-2.h the rslrrlaep and 

t h e  cbi oyasnl o:P r;klck adao cosniaerobl.:: La tha aotrt 34 ~ i n i n g .  %here 

t i ro bat, fw faiatanoetl anero Q1 of tho rr#t;orieI nark bo panaoa thl~mgh 

trte r s l u l ~ a  hexes evoa a f t e r  the Ickrcp!r boulaera haw been brekan up, 

t.1; mairr. Loo t ~ e c v r  t o  bc so ( l i a f / ~ ~ c , d  a f  rare thert-fore $:ilnt$ t o  13ne 82ue 

0:: cl taanel; Looroak or rr;tat)veu sntlrd::  POX t h e  p i t ,  : t tha ae1t4.l 

,!,ariit%onc thiti is  f l a r l o r ~ l l y  dans bjr ~ t r i e t l g  r=nual means. .;tiff l e g  

dersickb,  usually u~;ort*ted by hrmu n::vt. boon f~unt; .  very txcafurl b~i~are 

t h o ~ e  & r e  n u y  Lr?rga bo..laarc and t t lo  $ i t  1s c;inPlnec, l o  1, s%lb area, 

;'tlo ~jutuersr;yts ' l o ~ u e ~ ~  :lr.to 2 ;:ale& :r n t mc bolnt v-2 i ~ f l  7 % ~  be lnerrse- 
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dram or o Ier; t ed  by a m  %aehgnicxl - J ~ R O I ~ *  Tnc f a ~ o v d  of that ho,l&arrr 

ttnd t h e l ~  fitsgking on eleaeetl bedrock ~ i t l l  c s tool  &tone boat; op@~blt~)LZ 

by m h l ~ e  Prom a dnnkey hoist, aft pm:!ti cot on il;Rititu CrasBc $ 8  a n s m  19 

El. 2494.7, "5ky l i#l%eH or over-he:~ct c i ! E l ~ s  ~tretahed saePelsle Lfre pl t 

svst which tnioolizlg: mirrlere are spezVnt@d by s t e m  or roteP pmor are 

ulred rlt eovcrd of the minee, Xn t h i a  cape ,  c f t l e ~  t h e  wfro fzatb o r  

a t m e  h a i t s  n r e  lo:,deu rsf tlh b ~ u l d e r 6 ~  tho t r ~ , c l l o n  cable i o  tfghl;saedc 

the. lwd of boulders hoisted t o  t h e  ea?-ierr, hr;;lrad aver the traotfon 

csb'le aau uutosat  iaa-lly dwanpci at the uec ire" ;Euofi, The in8 ttaXlt;tX on 

of large uerri ake and "8k3 l ine"  o u t 3  b ; ~ ,  os~:r¶ci;;3.5y when amratoci by 

k>tenm. !lave a vary resth'i cted f i e l d  in I-.ia~kse,b 

'2ho 1 ~ q e  boulc~ers  S;re iwmrtltl:; Lmkm up t o  frtci' btail;~? tneS'P 

fimdlia~. '?he f lat   oft or friab'1u nnes %tin be ~e~id i :Ly  broken by hibud 

wit91  n e i r d w .  ' 3 8  ~?,QPC rouncleu k ~ r &  or,d tmgh 'uadrisrs nrrr Plcstau,  

panercllp by "bul lc ioz ine4  o~ ' 'md aap;:lnr" thcm,  the rlylrrtmita being 

ill ace<^ on t op  of' Lba h3uluer and coveroc x i t h  eknd sr :md. :it sevcrf~l .  

of  i;hs ' I . ~ rg~r  iiyd?afJ.lc mines, h c r b  ~ ~ U E U F G  t"1::lUor~i lare drilllecl befor"e 

..S3$- 





they ore blntdtad. "33nlldozingw aequlrae rudz be;ivior ctxirgea 09 a,mnits 

t i w  if they are ~Lrlllsc' a ~ a  t h e  htilee lasusch and. shots ~ r n ~ u q u w ~ t f  y the 

% l i t  t e s  netha  E E I ~ C ~ U  Q y-r88ti 8bving i?l t h e  cost; of eq,loeioaa, 

sf rozmied k3ufdero. ohlegLy of peenston#, limrartme alt alate, m e t  be 

rnntamtrssi t.tltbIl -Tit& the nxoeption ::f tho v c q  larr ent nntrer which are 

over an6 L b f t   he^@. alb OV@F 15 i 3 c h 9 ~  :J ri? ! a ~ ~ # m  u!: 8nEe p ~ t  thrnugh 

t h o  plnic6, ?he -3re e i a b l s  and f l a t  onehi &re, broken 4 t h  ta sladgei 

tho  t~zurd ants&, ioh &zlsut,ly p~edrrralmt %, are ''bltlldoeed" , 

S. t o t i d  of 2)9,416 shots wt.rs f!~sd rinRine th lsehsen of %922$ 

c:x,tfnK ,I .Ell) ; z i ? ~  bar mri, the triple ta~t-js: w&it;et?l?rooP fuses ~3etiw 92 



fired. ?WQ m m  per shif t  &r@ smploysd f3r thl e work. 

Yn tilo C?rtivivod d i o t r i e t  on ::roT; ::reek, ribout 15 per cent of 

tbrs dsroci t  a3nsifita of ht;M rounded mwlte sad n a p e a k o  bolitdtsrr, 

''l'hile esms of theee ukn be broken with & e l s d m ,  and aomce are wbulldo%edt9, 

-slat of than are d r l l l e d  Before 'blcs tin&. tjrte TI. 24566. The urunl 

bcdLrluer arm ooncf t i tb  of ]Yaw men t o  the s h i f t l  ~9nsr:~Il.y :>nfg one shift 

Prolag workali, Ynree "Clip!%r" air  drills cqtkippd with ?/ti-in& hexagon 

e toe l  m i t h  Carr bits are rsval'l able .top ari13Jn$. The depth ui the 

holes runpe from 5 t o  30 i n ~ h a a  t fram 4t) t o  EO ~ t a e l s  beiflg us& par 

s h 3 f t .  i,bout SQO shata are svera;.sd per a ~ p ,  In 1923, X-1.12 tom 

of  GO': uymnfte, rostlzlg &I1 pcr box* 2690Q0 caper a& 72,000 faat of 

:'-aep acre .;aec 1.3~ t ~ e  t:c)rk. i .21 t k i ~  m ~ t e r i ~ l  i~ put EhrmFfPg the 

riiulass. Tkia cir for ~ p @ m t l n g  the ~x*il:L~ 163 ~ F Q S I U U ~ ~  by ra 12 by 20 

r;lnp'le stopo aoanpresnor, belt ctriven b$ o TO-inch le l tm aater wheel 

srmrat  ing mw3r G ? 80 foot  harzd. 

: ' n u s  I.iaunlut& - 
Tho t,;&jPia~.f fyar, .?l,er: t j 3nu f n .:.r:ll 6:Lhoateri bench uep0s i t e  
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om. in a o e t  9 ~ ~ t a n c e e  be dzxmpetd aver the edge i n t o  the rtsreazzl bQm, 

,,nore tne t ~ ~ ~ r i k p h y  UQBOPQO gracilent~ n o t  l e ~ f .  than 1E iaahea in 12 

feet ,  the  t g i l i n g  Gall be Qitpo~ed  of by ertendin~ tha tail box@@ Xron 

time t t a  t i m  and spreecling thlm ever the rurspaae o f  rvlorkeati out or barren 

,ptrun&, The paria 0% the eurfaes m a t  bw aexiafrterab'be mare tktla t k t  of 

tRs s l ~ i c @ ~  in order that  there w i f h  bs enpli! ~ 9 ' R t f t X a l  tpperee for thcr 

ealEims~ 'below t h e  end of t h e  Xmeet box. f:rbek: depoeita, and bkrnah~li 

o n l g  e l f  &%lg elevated nbovs the  stream bed B Q P P ~ ~  afford theaa requimd 

1 

amditiom, ro that munlzs must bo p~crvid4~d t o  eraata aa%p roanr 

This irr aaaomplilahed by sl u~&ing the tailing wi tk a ~ i m t  or 

7,horc the a.eteP supn59 i e  small and th i s  method i $  no t  pI%t3tlbttb, 

Ecrr5pora oP tlrc :"a~-leg or clip tooth type ops~atee6. by s t e m  pOmr 8 ~ 9  

UGIPGe P t  may be !:r;cticlal t o  me w p w t  of the ~:at@r 0t;kemlaer requirsd 

tfiulr ueo h r + ~  beon cf ~corntinudtu for  the  unsaper netiloilr. 

l'na strlckinf: 31f the c ~ l l i n f :  u;I.th xutt.r wjsr  [)reasure i s  the 



rz4493 I jff iePil  t h : { u i * ~ i ~ l l @  ::ln!ngp i n  t n o  I r f  taroti ~?letrlcrt~ ar~belr 
f o r  nonCl f ny boslaore. 



rnstkob , .Ost ca~nwsnly ~3p)lOmdr Tks reSwt B & G  t o  one eidlo of Lhzr and 

BP the duPoa m d  t h ~  k , e ~ m i ~ ~ r  mtf~ri~il  15 ;-lip06 i n t o  9 3 f l 0 ~  the l i p h t w  

w t a r i s l  "aging cz~rriatl amn the Issriroek erluilsa t o  the crtrst. Opt very 

1m gvnriatt, ~rssther y f m t  ~ e t  Pdrthe~ d m i l t r ~ ~ g f  i e  afttan required t o  

boarrt along t h  ttl If &tar resrtsrlsX anti keep the efinnml  OW^. $68 Pi. 

24549. libera thars i e  mud& sard ar flne natar ln l  i n  tlns t a i l i n g  t o  1)s 

ataoEed, tho cfficinnoy of %hie nethod irt rerluaei! as aueh matori&l tsaeir 

t o  tuft h a k  l i t i to  the  BWB. Depending on crondl ti ma, the  stkicking ::r 

kovo t o  bo conuaoted c~ntln,ueu@ly pEhils in gome WBOU, wi hour OF two 

& i P t  m y  be eufflaient~ !be quantity of water l ~ ~ q u f p s d  is+ thrtrsl 

Y D ~ G ,  very s tr iaUe  risla my range f r o 3  116 t o  os imah &a t h a t  roquir@t¶ 

bg t9o f i e ld  ~vfent frore much h€???~$f ~u;ft0~'i5i: i r  staekeci 01) t&!liafa$l 

raoa 211 lie;ltted, the sttackrrr ~ l a n t  m y  r s p l r c  even nsam mtnr t h a ~  a 

f i a f d  piant. 

, : i  2 , 9 n  C!renIro wfiero the t s  j l ing  ao l r t c in~  rrwrng bm'ldare, 16 

inchca ly: eieo 5 @  nurr ba16n stauked t o  & height of 52 Pent by ri {:feat w i t h  

4-irrcth E ~ I . ~ Z ~ . Z O  U B ~ C F  ZLQ foot Rand. 

"as- 



i.% one 3rrsrstion on kstofior~ Creek in the CSrulra d i ~ t r i a t ,  

tailing was fitercrked t o  6, height  of' 35 foal; withme; i i l f f f e a l t y  by cr b-fn~h 

nozlr3e wzdar PO0 foot head, the 1orme;t rock6 being about 12 inches in 

largeet d i1 . en~ ios .  The t ~ i l i w  at  %hie  o p ~ r ~ t i u n  WUB at m e  ti- pipe4 

up an lnollneru ahute 4 feet wide md Z feat deep* tka bo%t;m of' %hi& WBIS 

f ittoi l  w i t h  bevolscl steel ahod rifflag: re t  ut an onglh t o  keep the sand 

&no firne ~ ~ r ; e r l u l l   fro^ rumlag: bhok i n t o  the ramp. kfi a t:enrrrsl ~ a f r ~  

the ezlfiinf: arpn bs stacked t o  e helph9; sf sne-tliild the hetad on the 

piant ~ i n d  sit n bt6tlanao f r m  the gimt of one-half the haad, The Iseight 

and X er~gth 09 tho t s  !l in@ pi le  i a ,  h o n o v g ~ ,  also ~#rcmze0 by the eharnato~ 

~i the t~trrtrial, ee for u i f 5  c:Lsnt giant ~tecir:imp untkar avemF:o aantti ti me 

the! fbt:u of the p i l e  ukod.8 bo kspt rtr lone: o , ~  p!-~ctiodl md k t  on a n g h  

n f  c l a p  not creeeding 26 rfagreors. 

3mer yr%ct;f cs of tri  l l i n ~ :  Q i ~ c o 8 ~ l  at Crm C1(9?3k was t o  

exeank the B Z U ~ C B O  a~c tmo ttl Ling jtccnrn-~lztoSL, ?hits requtrec am ad- 

u i & i g ~  o: f~:?.:: )DO t o  tY;o ~ O P B G  j:er d q .  0.1 t i i f i t  t:~e s luioa r.vsr.tui;lly 

cm;ti'ri?'leu from 63 t o  130 box0tp. F ~ v f t s ,  brufficiene aste? m o r  rYcesum, 
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t t o  10 box@$ p o t  68 6-in& pabe  w e  ntm u~lei i  tznd the  t t l f l i~g  stetckod 

7,AI.lo them srla no $&Pi% lam in hlasb ,  tallin8 e h o u l ~  noti 

'be dump& fr~itf~crim5nut;oXy into the etrram 'beds, but pretremtirru metiisurscr 

should b& taken t o  impound them so they w i l l  n3t  bs cvsntuallg, depotpi tad 

supply. i * o ~ t u m t e l y  t h w o  are now but imp ins maea whar@ thio Involvso 

ii beriourr yro3l.m or expense. XRs proper c t ~ c k h g  p r t l g  overcanes tMtr 

mcl i t e  rmna cor.stbtutec fro? 85 : t o  95 G T  the - : f je~; thf [  cent. '3143 



i . i b e k a  nnve r~ean 8 t D t B ~ r  80 i t  CESZ re&L;.Ilg i u  unaarflt~Od that i f  

n 7 d a  aa  te r  suppL slg is tlvailahl s mr: stricr cm8 f t $ ;mrs ara !*enrrkllz favor- 

i b l s r  that I t  % @  $ a o b i b l c s  t o  mine far '1,erjt' tksrm 2C crttzaks. while untirsr 

ctuverme tl!mcll t i  the nost w y  reach 'IS Dents t o  8% 1 : ~  cubic gar&. 

:'here are 6atrcrrs$ fnstnnatss kncmn W ~ O Y U  i t ;  h&e adst ova? ~t Q O B ~ Q P  ~ u r i n g  

~3 Luvertse W ~ ~ B O L ~ .  

5 ; m ~  hgarstd.Sclriag b e  bean done, parti aulal*lg pm the &00p 

tenaheta, for a ~ s l a i d  10 ceata per mbia  yard, but ~dndltiona were ~ X C B ~  

tlonal. Ystrre ago the aeop EaJm bel: u e r ; o ~ l t  14a9~f Jnullaatt hgdraul iaMd 

a t  .an ot,er~-tinl; aosr t of km3W!kd t aonf rz per mbic $card wdar the  bast 69 

o~!orritdxrg c a n d l t i o r u ,  In g.mer&l i t  can be atijtwd that the u p e r ~ t i n g  

csr t UV~IF 1 ~ B F I M  3P year8 v i l l  P * S Y Q ~ ~  D V O ~ P C  'LIPJI than PO cants per 

cubl,c ynra POP the kydr&?il!icftirrq: OF bench d e p r i t a  auzd 26 t o  80 cents &YK 

~htb1.e prB ~ l f ;  the eraek operal;lm&, anC aa1:r t,h0n when o9ndftions ur&i 

-+ore f~vapt ib le  than tha  &v@r;.rl&r. Y t i ~  umt; 3P h ~ d m l l u  minine ::t CkW 

:.:-t-ti c d e r  upernt ion  vnriei: c:nialg a,lCr~ tr,e vr, ter cupr  ly, ? rerr E ~ Y Q ~  

:: co~ynrntloely Loer coot m y  be rraulisou cnuring a i+::os~sbler BCQEIOZI 

-%&- 



while h r l ~  & arg ms the  COG^ ?289 198 two .:T three timers higherr. 

2mZ8 c o ~ t e  nave olroaQ.bem i:leen 39 t;y~)io&l operati maL Boar 

lio,w, an@ ~ p ~ r z t f ~ r i  in c~riek gravel 1.6 feet Eieep coet  30 G a t e  per stbic 

garb, mother in G foot g r o w l ,  26 crsntsl 30th o t a W .  tha tailings 

with 8, ~ I w R ~  + I n  tile l d i  taro4 81atrj c t  ,on tha Vggragla AaBB*,  &ltmst 

ttalimt tea rracio f s b ~ i ~ l l u b l a  but o thirr elrdi&soaa are ailrerw far hyirti*A.- 

icking. F i e  24490, The asat thsrts mnmc! fro!:: €50 emt@ %O c b  par cuble 

yurd, anit in nme of &he creaks neilrbg 38 t o  50 aaantar, In t h e  Yantm 

a i s t ~ l a t ,  thore tlib ~ x ~ t e r  0up.39 i e  fair13 rdlia'file, unfr05em m ( ~ d l t ~ ~ 1  

s i a e d  are& {~an~64.1ii El t a  9 feet deep are mined for 6 $0 ?-1/2 oencs par 

sqtlare foot O E ~  25 t o  86 aenta per' w b i c  ynra. Luriag mwuallg ary 

s@aaon,ss, tkia my na 40 t o  60 cestB ax= ~ , o r a *  In the f n t  springs 

d i ~ t s f  a t  i n  1922, f m l ~  s u ~ l l  oy;er;st icme on snallapi. hi@ bench dspcreits, 

k ; ~ e ~ a i s l n g  f ro& 5 LO 10 f ~ t  rieep* O P ~ L * ~  hy~jrf;~- l i~keu rith wst;%k uader 

houlin sf' Zcl t o  €0 feet m d  moatlg uerbd i n  e i l ~ ~ h e s c  at e o e t e  fro2 ;i-168 t o  

'7-I/;? coat8 Fa" egmre Post OY f 9 t o  27 a m t o  par cubirt *,%dl, i t a t d  

r ~ f  t.bout: 200,000 a:qu$ro fea t ,  UP 46,006f ~: ib i r :  vsrde ROFG zing& r a t  thaee 

-ava 



f a u ~  onerations auring Cho sas&on, Fit3 etstckitig of' tall  fng W ~ B  nttettritlePg, 

;*natt~er, hat bet tsr sqarllppsiL plant nearby anir%r ~i!nSlar sondb tbonta mllrod 

1 ~r i f l g  s prer i oue year vt th rs teady wadt err a ~ l ) ! ~ ~ a w h t  larger nraa, averap 

1 

tng 6 f e e t  deep wsar mind a% thir plaoa eL & coet stated t o  have been 

12 csnta por mbic gar& 

In the L'nirhirrsK~ d ie tr lc t ,  15 foo t  of frosen creek @youad wne 

n~lrasti $ 0 : ~  l34 ~ u n t 8  per cable p ~ d .  Gravel V ~ F !  hf~~ltvg a d  thn eravlcasd 

hl ockg bedro~k r~qul red hand eb earmitag. 2a f E  inlj WBLI B tusked by giant * 

In the h - p r t  d $ ~ t r l a t ,  & Y w :  ly ing  d o p i n g  b a n d  10 t o  40 feet deepe 

c:a.ncnsed of 8 t o  19 feet of gmva l  av+-rltrfa by ma&, a11 being frosen, 

c o s t  20 omta per cubic p ~ r d ,  A11 the mtsrri~il went Lhron@ the! boxale. 

vsstsr supply avail ablsa under 2.QO foot i?os6+ fm-0 earnts u, aubic $%rti, 



f!gbraul ic aQ eost are 

Hyur~ulic @Lavators are used in connection with the hgdraulfo 

~qba~re baultnok ll@s b e l w  the drain&@ P o v ~ l  $0 tiiaf; the twtlrrPfn@i  not 

be r~ turd1.y drainled. ;:hilo erl evatorn cse f ~afi'icierxt mshfnea thw ear@ 

~o21.  euaptad t t :  the *rllr?.ing of j:lacars .andor such condl tlono which other- 

i c k i u g c  but where sn &btmi~rca of cheap arrter um(ie~ h i &  pF@r:aule i r  

barpar rack, n g  tho a i  se of the m~tsria i  Z:!Et 6918 be @at thPoUPQt thm 

oPovntor mat ks 8"2klb@r thm the thrslat. 7 1 e v ~ i ; t o ~  prfiet168 has s p e c i d  



i n t o  Like D ~ X ~ U O B ~  

The ~:rbnely;Lr! o f  at3 h g d m d i a  eir vc;ters i$  8lmile~ %a tihat of a 

crttlorr: iaJsatcrr In t ha t  S. j e t  09 water ~ U O T  ~ F Q B ~ U ~ B  O O Q ~ B B  EI VBQUW OP 

aiuctf on which drtiwo in the !aflmfn[.; xr;iteIr and g r ~ v e l  tttmapki Bher latake 

opeu lryz; axld folwsa i t  up a.sl inalfned pipea dlascuwging i n t o  the  arluiae. 

Thoro aru u nonsidernblo number of well zr:ma r&kes of h g ~ ~ a t i ' L d ~  ~alavatore 

a l l  acting en this ;~~Snc fpIa ,  hut rli fi'srinp i n  aataills of e ~ z t i t m e t i o n ,  

Ono mke In ~ ~ r t i a t t l a ~  hca an auxiliary ~ t ~ c t i o n  an saeh slde of the mia 

int:dkeo ao an t o  allow air ,  mitor, und, o d i a  :~;!i%t~r to en te r  tltore f i  

the mla Intake csh:>kas and &LBO by ortondinp L h o ~ o  ~letiona t he  ?ow ;;Tnoss 

i t :  t!eurook bc uraiaedl. Its ~ : ~ n c . . a l .  o o n e t m a t i o n  1,rrJrinceo a klvj3t)r 

f ~ f r j ~ l c n ~ g  mu Lentis t o  rocluce the wi aa &?id tf?:'? on Lhe I t N c h i ~ r  ?he 

au;?r.lealon of a i r  ~ f t h  the !mi;t;~rlsil is u, neaeauurg a i d  in the operrc.itlau of 

the C I ~ P V Z ~ O F ~  80 that; t h i s  f'eatumtej und t h e  p-t.opesr nd,&stnzeat '9P the 

dirr.msi one, of  the ef rwi tor ,  !::ore as ;,ccfcdilEr tnfl r t s z z l ~ ,  tr-rrotat md 

raprcifse nrc o f  -air. ~ 3 1 1 s i ~ ~ r ~ t 1 3 r  i~ rrlcv; tor snnstmctf on. 

Iiptiy+&~tilic ~ 1 ~ v t : t o ~ ~  D Y B  f i a e  In Pbrlnue; zrr rTi th  throatr: fro::: 5 to '18 

+=- 



f3ohaz i u  C i ~ m a t s r ,  11pc38t PIPOF frm t: ea 30 Inchrre;, and far  nn.salee 

Srm 2 t o  8 Inchou in diameter* 

Iko importonoe of a a'wwnt  watasr  upp ply under grermwe I r  

erflalnsd by t h e  fact that from 112 t a  2/3 of tka rrvai2abls pmaasure 

wter  ( ~ w n t l ~ ~ d l y  the  higher figstre) l o  require& by the clavaeas, lw,vlng 

only the a w l l a r  po r t ion  for tho breaking down, ebttd tb d ~ j  v f n ~  sf the 

r;mt;erS&l t o  the i~liltlvrstio~. Tke c s e ~ c i t y  of MI alevator tarloa with the 

rat io of the  ;#rmaerure h e t d  t o  the  height of Lift; tha sffeative h a 8  

and v o l m o  3f tho wteri the rrrydarity af' the f iarw ~f tpaf er and mtarlal 

t o  the u3;~vnl;or; an8 blro with the mtg nS the  s s t o ~  f r o m  the qimtt. 

Y h c  Cbut;,r7 sf the  #-.faxit w ~ t o r  Is ibnc o f  tho ?&in f o ~ t o r f r  in liatrmbniri& 

tno ~ i i z c  of  Hn elevator, The #eight 3f 6311k t3:;terinI. t h ~ t  the 

elevator vI1X Lift uwar ordlmry oandi time da ~ t ~ t n t l P y  about :: t o  8 

wr rtsnf o f  the tas.tll wa i@t  li:Pteti, nt the 5.ost 9 r&r aent, "hare 

there On r-aoh sonpago ~ : ~ t ( ~ r $  tho cs i f~ft~i ty  o f  the sI.evat0r it5 r e ~ ~ l m e d  

Gnu c:<unec, tn~c a l d a v b t o ~  t o  ohQksr i; Eater+ Lif t ,  v:tllob i c j  pr;;otic%SEg 

m mxil.1 c i ~ v : ) t o r  wi th  t: auc1;ion p i p e  lnetono 3f' as Q P ~  intaMs mat 

-~~~ - 



oftan ha Inalul2et.l t o  t~wdle this a~ce81$  waterc 

'tho pror@r Jualination at w~11clz the ePnvrIt;or 18 met 48 j n o v ~ ~ e t $  

bg tba @x.i@naies of the cfannd and By the fbietlan t o  which the malarid 

met be subgafitted. The an&& nay vary fm 42 dec~eer~ t o  &%&fly vert  leal 

but Is srunn~;i21$ 60 t o  SO degrees. h e  t?mW 64 e'lr,vator 4s m i d  t o  work  
B 

'eieef at  BE a21gdo of 02 c l e p ~ ) % S ~  Ti?# n G i b ~ , %  t;n  hia ah the ~ n t b Y i t $  a6111 

bfa a L i . ~ t j t t ~ i  . ) d f  nnrily ranr?ss frorri EQ t o  28 per cent sf tho sffact lee 

pretlrrura on the rsrl&%trtor n r ~ z l e ,  bilthmgb bay the :?@a ~ i '  ampomti l i f t# ,  

the height of tmy bo 6 e o ~ l y  daub1 etfe ?he ttapth of ground t h a t  cam 

Be :nine& uapon6~ on the avnflnble h m u  of t he  war sum ~ o t a r ,  and &la0 on 

the. e l z a  sf' the !ruteriol, the inolinotioz 3sP the uftaaot ipgr din6 %he 

tiei:-?it t,csvs the  anrfaao ct wkfch tho E L u ~ c @ #  mtlt be j > I & ~ @ b  t o  o b t ~ f n  the 

neasasargv pnide* The uepth ar~iritld r!?.cgever ber fi'iaiont t o  ad.1~ & Inrm 

 garb(.^ t o  'be nifisd frost me eet-up o f  the e l r v b t o r ,  bnt no% eo daep a$ 

Fiyitraul i t s  EL tostars apt? o a ~ r ~ ,  t ad  :.rir.c5pa.llg or: t k ~  : mard 
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the r-iants, if?. ~asusrll;t protected, by f2;Scermlng a tor~rd. oovsriw aroirnd I t .  

;.ft;crs the t levator h e  bean intatall& nnu ssacuralp bredad, the eZkilbr3 

bersea 81"~ ~ b t r  m6 upaast: P I P  enter8 at tho bottom of the head b O ~ r  

Thl s head box i s  encXoasd at the beak and t o j )  sntl tho striking gillate or 

a heavy sum@& wnF.3aneen hood l e  attached t o  the tbg  t o  rcseeivn t h l  

forbe o f  the rmtcrriaft. : 1. 22466. Tile h@&d box is p i r a  a jrrads of' 

4 t o  B fnabeb, tk@ 625dt3 sf the bores bela% being inoreased 1 laak t o  

12 feat trftsr e v a q  2 or 3 boxee. 3ven tr:~lyrh, 'the mitorial i~ $10v&ted 

L O  tho ~ ~ E J C B E . ,  ~ ~ o n d i t i o n e  often p o h i b l t  tlaa natural iifapoat5 of the 

tniling, whirrh i o  pr%ncm:Llg dmpert into a ~ o r k e 8  but )'.it an& mat be 

r+&t.-,r3vaG fro:; trio on8 of '  'the n1xi00 anti ctaelce:ei~ by t.~ ~ l w r t  rao aacorllm 

u m a a n ,  Il'hc floZu ~,lantr;,at, f l y s t  a e t  or: Ccrp of  the bank# ylpe the 

? p ~ t e p f d  t u  t he  ele(t:~t;or and &PI the p i t  f~ ol>eacd are maogil dm~n fiat0 

i t ,  11. 2E268, an Lorgo pi t e ,  tho ~ ~ t e r l n l  f e piped &lmg t o  the 

"barn tar" J ~ C I I I ~ G ,  v;f;ich 4iY.I ffe i t on t o  Lne, ~ l e ~ i s t b ~ e  The aystm Of 

~ i p l a ~ ;  is ~ 2 z f l r . m ~  t o  thsr4t of " p l p f n ~  ir2ta tho hatd". The rfiatsrial may 

bc ~tipei:  ts  Itcdroer: gL:;lcec Icudinr t o  l;ke e lc~vr  t o ?  and often stsrr"i 
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; s n l n 8 u l . e ~ ~  nherlv in ?act ine '  anees the ;:.ofo Pevorz~Bla water 8ugplieb are 

nvnflabls. >or* apposita raolnbns, thrsy nro but l i t t l e  uaad fn the intcrhar 

a i e t r i o t ~ ,  where same t a l l  doaen ojxw~t ion13 have m&Zb eleostora working 

with lifter from 6 t o  15 feet u lhare arc, howevero raomrr srerel: rltspciai tu 

L 

te1r;l;Fr: hycd~aulickea m d  the toiling srtt;lcked where the use o f  stl cslov~tof 

lolevstor in LlaaW i a  v e r y  'limited. 

Tho hydra die shavator r;f t a ,  u p  xlnecl In :..Lank&, p e n t ~ ~ t l ~  
h 

:LO t~ 9 5  feert; atlaam i e  sunk from tho eurfaas t o  6 t o  10 faot  ixs bedroalr, 

'?hit eXavatamC I n  i r i e t r r ? l d  I n  thla pit;, wr:ich pli10~10 be ioaated at the 

e m  bs set  ug on the  rrurfaoa mu w i l l  ! a i &  their way $ 0  bet4~0ak~ Lfter 

Tnat: ~2; : t  !;f tk,a elevator exc>Dson t a  t n c .  txtt*vo?lngT n f  the ~ a c e r f a P  frm 
-3&.. 





ehatea rrro l a i d  on bedPobk &a& the mkrsrik'l plpail t o  thm t o  rnid lo i t a  

trunsporvtatisn, As only t h 0 6 ~  rouk~ about B k ~ l f  lnah smn'ller than the 

d l a m e t t ~ r  of Lhe tkroert ean he  ea fe ly  huntXllsd by the alevrrtor, the over- 

size must bo reraoved and d i h l p u ~ ~ ~ d  of, BQ G vrt)~fa~tfon, b gri~zlr or 

~ ~ t t f a g  t o  keep sut Qhe ~tersJ.%e i r  nft;en ;.lace& &had o f  the intalm. 

To ksop on6 a6 muah seepage aacer &o posal  bPeo I t  wag bu necae- 

r nry t o  leave c e t r l p  of poaold betwem ~ i t ; s  or between tha p i t  m d  t110 

czroek. At ma op%ratfm, the r:lo?rutor m e  installea with i t s  b a ~ k  t o  tr 

c!om,,l~&ed r,f t and ahea the dnvator  # t ~ . ~ t ( l b  ~ J I ) O P O ~  ion, a um W ~ B  built 

tip botweea the  e lamtor  &mi tho alcl p i t  vi t h  bnrrh, gal with the tsLI- 

dng- C~F.  it l e f t  tho ~ 1 ~ i C l t ~ r  

4uo Largeit alpueta~ o p ~ m t  fans in tcl.ask;~ have heon omdueted 

back of ldonia on L i t t l e  C~cscnk nnc! near v i c i n i t y ,  nlt;hmh?h ft knee the 

atartlinp of' tho targo dretifiau there, the$ ha90 basrt ~ . ~ e a t X y  T B & ~ C I % ~  in  

scale anti six1 soon be ant ircPy dibcont fxued. Tho u a ~ o e t  t nilri~rt varies 

f ' rD3-  15 e;o 40 f n @ t  Irt uepth, anir with the 0 7  oapt ion  cpf aotno arn~ l l  ipregp 

tfluPlad I r W 0 2 r 5 i b  10 fl.Ozm. :?OR!: 6iIc ?YO? 2 to 1 2  feet  by T.328 O? 

-366- 



mck I s  9d rst remoter? w l  th giantrl, mch of wbi& poee t o  the sal et&tsr. 

Tim prtvul 18 vgriable i n  depth anti chsrscter, but i n  nvarafia3, i s  of 

rr,ouiwu sirs@ with an siosrGge mattat of' b b d d e r a r  Mixed with mah of the 

pnval .  and nvorlyimg eom of the bedxtmk 1~ a clap, !baroolr ie- &lute, 

s c h i ~ t ,  and. ' 1 L ~ t e ~  wne, the lnt ter  b e i ~ y  very ~2ubbpr crtrsricau a d  irreg- 

ular. 

Up t o  192B, olevgtor opomtions wercf E ~ B S D R S ~ P $  (t~xiiluoteci In 4 

p i t s ,  each ~wnring  fro^ I? f o 6 naroe ia srw. R total of f r o m  100 t o  

125 non  Brare eqllageci. The ovsmw o g w e t  fng  Reason was from abs* 

YUQQ 10 t o  OBC.  16. Op@t-ettfm% in all 3f  the p i t $  asuBd n o t  be cordrustcad. 

th~m&m)Ut: t h i ~  mt:m s l ~ a e o n ~  but deyc!ndlng !>n the welter supply fran 

383,303 t o  553,039 aubia ,wfia~ mope pnsm.ll,p minsd per e a t e n  or f r e m  

1ri t he  p l t b ,  taorc be in@ from 10 to 15 men nud sno or two  timm of h o r ~ e ~  

i n  tsssh pl t 0:: th.5 day anf ft. Tho svc.? h b l o  nond of t h e  prrasawo water 



eleontar are OPC)PB~& a t  8 titae. 

Fhle f i e l d  #:iant e bra eqnip@ with :i Ls .:\-1/2-tnah aaszZar+ 

2-1/2 inah &an tno T J A ~ O T  is R o w .  ~n each ~ ( i t  ie o c : & - ~ ~ B I L  dtwator 

with 10-inoh threat md 18-fnfih trpaart pipe. Tlae olsrtitar nozat;lsso bra 

grrn~rslly 4-L/B inahec for lit%$ up t o  40 Pefbt, II larger aiss being m ~ e d  

for  nf @her ?  it^, ?ne olevot er ic aot 03 itn n n g ~ e  sf 62-L/Z C L ~ ~ F B O ~ ,  

t h t ~  height  of  the l f f t a   ing gin^ frotii 80 feet t o  the bighhaat wM6h db 

65 feet, ! i ~ &  Qwtatos urssu from 4W &s 850 miners 5n&sa a f  water or 

u tnLbul of frrm 763 t o  IOOO izlchaa are uusd c t  naah p5t. Y1h@ tki26ag 

i s  stacked ant InEem&le by a s,:iont with :+inch nocele, 3ooster p l a t 9  

ore UB& 8ad %;her@ Rearack 15 rough, ~Plesl sluioebo aid In moving the 

mt; a r i a  emrolss tha pit A l l  aveselee Y ( I C ~ E  D r a  ~4 bkeci up and 10&ded 

onto  ston@ b w t r ,  cnu than halrlecl to  csne elds nr mC of the pjO; bg &I 

tee, of F*orser, 

'?na ilesri 2 r  r 4 i k t ~   OX f t9 IZ feet l O n f  4 Pteet %?de &rid 4 feat 

t! i,b+h, set on E-frich ~ r ~ r s a ~  t i ~ d  f..oec with t l o o ~ ; :  ri r'fls~. Tns atf~enl 

boxOba r2 ' iCh  B Y 0  Gi $ t @ a I c  GPO & feat long+ ~i f a a t  ~ i u a  ufld k feet hi@%* 

4 5 7 -  



tho u>ye~ 4 t o  6 bows I-iudving s 6-lncb greucle and tho#@ bslm 7 iaohes. 

krot;; 150 t o  360 feet o f  these ~lr1108 b o m e  Elre s e t  and oquippeik with 

Borne angle Iron r i f f l e e  eet  oro%swfse, but fiiootly v i tk  13-pound ra i l  r i f f -  

l e s  p3aasa Isnptkwi~l). :RBeeo rails are bol tad  eog@ther in a e t ~  with 

'l-1/2-ln&h spacrru. ?he loornor o f  ailah aet  I s  f i t t ed  with n ame iron 

hLectr aanstructct~i ab the3 f l t  topather m d  kro a alrruffira eteel bhn r m  be 

f i t  tea i n t o  than and keyed under e #tee1 ebo.:liiler rtmaiflg Isnptherise 

slow: muh aide of' the bsxce t o  hold the riffles In pboas. ?here l e  

~9ttsfiterl~bPe fine rnlstg gold that %Till not  t s ! b l l p % t W t ~  mh l o  di f f i cu l t  

t o  eaves ao on mna of the slulasa #a l6weln 24 f@a& are mde 0 3eBt 

%id6 orad given u. l f t t le  hi @er p+erils, 

About 3 w y a  itpar g'tfnorally reipirrad t o  sink a 1:lt da?m t o  6 

ar  10 fast in haurock, an8 one aeg t o  I ~ r a t ~ l I  the ~OZlgvt topo The e11vatOP 

throats ura of +rYnfanaee r s t ~ c l  unri ropl.t:mbXrs, ?r?:'llsn haadbing mnd, 

r r ~ f f ~ i  and btlhpmkp thay 'law t a b u t  3 m ! l a t n ~  QP Pm8ls &bout 100,000 

cubic yards, b r  w11ieh tfm thay have a.rml.arpsLi t o  13 t o  14 ilrrehea. 

: . , o~ t  of t i la  golca i n  h@&PN and whilo vor:; l l  t t l e  l a  recn.eere:l i n  tho 
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heail bsx, tu,ost of i t  r o  racoverrall in t h e  2 or  3 baxea June b a l m  $it, 

. i t .~otlcailg no pafJ is  rooovar@d 111 tho elovlJtol* stumpl iSne serrleon'n 

clean-uy racDvaroa anlg 7 ounces from the mmp. The crwiast  limestone 

m d  the i.ic~ttioleti in badrad8; ope ulsartsd b$ hanu, frm XO t o  25 men Buitl& 

th113 as,&, ??ha coZB goee deep i n t o  the e~revlccbs wkloh are glckc~d md 

elsitnso out  and t h  ?acerial mercP6d or rs?iovoler, In  t o  sfi1&11, r2aioa 

~ D X I ? P  eet up for thjti purpoBe, U ~ ~ Q B B  ~ M R  . R ~ Q P I B I ~  a a a t n i a ~  frm 

2-112 t o  % cent8 awth of pol& t o  the pan, I t  mned'lg awe n o t  my Bo 

rec )ver I t  . 
I n  1925., vflen 4 p i t a  ncrs in  o p o r ~ t l o n ,  550,068 truBPc yarbs 

\?ere zlaed fit an avertigo o p r a t i n p  W e t  of  96 cants per aubla pr8, -A;nlch 

i~cludea aitcb nalntencaneei amnou~tinp on t h i ~  gurdags Bw@fm %a bbuut 3-1/2 

eento gat= aubic yard. T h s  avar&e7e o l w ~ ~ t i n y  COGG  ha^ been frm 45 t o  

50 ceott! p r  cubic v c ; ~ d ,  The taosruee &it$ of' a l l  the weer used in 

frozen ;rosm& f B from l t o  i -2 /4  cnbir? yarcta; i A 1,rtly Proeon $"found. 

fro=:, i -1/4 t o  1. .35 cubic, gar&, 

j r i  tho f m ~ k u b k  Xf oer, t h  Csrn~Caaoll ~ l r ! v b t  O F *  vStA 9-in& 
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thros~t, 4-frtch nozzlet pith a I . iP& o f  37 feet. and a e t  on 8 62 mvse 

&a;'ae, i s  ,~aeu uvlaer & 350-foot tienu. Iran 2 t o  L f i e ld  ~ f s l l ~ t z  m d  one 

s tackax, gierrt ars usau v;:;ith &inch n9z::lae. lls. 282324 rind 262%. Tao 

s h l f t s  o f  10 nours -ah w e  work&, tht3r6 belng 6 men on %he uag ~ f i f f t *  

2 c6 njnht m& 6 on the &it&. The ueuarit  its frorcrn ern& mvemi7es 

Ira!; C;) t t ~  25 Pact ,Lr, depth, ziijout h d f '  of w~lch 9rs mak orerkurusn 

w.a which 18 P i r e t  rmoved. %n 1924 rx pdl; 315 by 460 feefit wats nialbfl 

nt t. c o ~ t  o f  17,2 c m t ~  ]star square foot ,  Jhctu% 53r000 aubic garcis of 

pravcll and bowook wcra pit thmugh tha s l ~ s ~ : ~ t o r  3n 64 days a t  a ctoet 

3f 49 cents pep cnbic! pnrb. ?he aost In 1S)ZZ wan about 356 asnts per 

cubic! :;arb. Tber averaf-a operating season I s r  65 to 80 mgu. otl Osbom 

"rec;;, ; Ctbngball e1.r-vctor v:i th IO- i~ah  throat,  4-laah n o z d s ,  ant1 

~ p e ; . : ~ t i n q  unba~ 190 foot h&d PPI e e t  on a 72 a@&*%@ angle, and liftti 

1.5 fas t ,  The mposf t, u , t ~ i a h  f s prtljr f Y O ~ ; e t n ,  averera8 'S fea~t lu  

r~opth enu cuut&\inm hsaP;y grurtdl. 3 o ~ ~ o c k  i s  4k CLPY m d  i s  a b ~ l t r  d'ltir;n&i 

~71th the c iante.  2 ~ ~ ~ 3  jrlanta wltb k-h/2-1ach t;sxzlab Bra uUeU i n  tho p i t  

z ~ n c  t::!lin: i s  o t ~ c ~ e Z  or, intervc*ie vdth u-! :\-itleks. n3za'Ls, k r o m  65 t o  
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&re used. i n  the eet-up. ,The heresbi box06 &YO p v o u  r i t h  rail riff l~lsa 

set; both arue~saYe~ wid I smgthviss aith tihe bot tome Upr Yloak: rj fflea 

avarburd,en So rtrlglpod o f f  before the B P ~ P ~ ~ O P  is opertrtsA, 4ha p i t a  

are PPOIS~ 201) t o  250 feet aldo by 175 to 200 feat long, ;Tltk avaFaga 

water, u pit I s  c?ompL~ted in mreo weeks timee Tm men wro omployab, 

~ s ~ u r a t i n g  c;mt ztin~qes iron 25 t o  35 cotnte par oubic ::arb* 

The G i l d  !>OQLIO Zining Tmdkng Cn, farlrnoAg smdtxetsd l a r p  

~ l a ~ ~ i t b r '  a ~ r s t i o n l  on Oph9r C w k  In the Council t i f  o t r i a t ,  wrd From 

ir: graveb nvoralifing frm G t o  1% foa t  I n  rieplh* Pks wstorlring eostt ,  &hiah 

wpte fsorr. 13..82 t o  iI;*41 centa per B ~ U B P B  food, 3~ :,9*6 t o  46,2 can ts  

par cnbfc ykrQ. 

-- z .  a ~ ~ ~ n ~ m n ~  ::.re. : : in j .n~ : npineerr ' fi?nitboOL. 
-- .. on]. (C. * T,, 79 2 0 



( zralslP;ef 
03penSlag 61 eft& tor p i t  o 
dl*!FliXlg t o  &l~-vEtdP 



g~mmrb rznginr from 4 t o  10 feat i n  uapth, :.:ost aT the betiroo2 being a 

slabby l irna~tane. very irregular and dl f f  icul t t o  o l ~ e l n  up, Tho elemtar 

ir (3p1r3tw 013l:f  du2.Ing B p r t  QP t h o ,  @+eaban, deptsndlng on the eurplur 

water supyslp in ttln 85 eeh, and the f ength of t hi@ that aa;ild be apareu 

fror t h e  urabc in6  r3perst f one, by tho . t i ;mlb~xlic:  crew of t4 men. k r m n  

191.8 t o  1B2Lr inaiusios, a total of YtS,tB5 wbic yardus aaro olcvukerl at 

ar ovorqTa operating sost of 9i1.23 aenta per c u b i ~  yard, whit& $ 8  

oxclus ivs aP dap~eairpt tan namwetrt, a tc  . , but Pnclud ing Wie propar- 

tlgna'1 ahrsrge for rfftah maahtiename. I t  i 8  cuetamtry at this oamtioa, 

t o  chargo eapeoiatf 02s an equlprmat oral y at r71000 par gear, which l e ,  

hwaveF, o . ~ c l ~ d a u  in tho  Pciblmin& detcibed &&tat 



Hgamxflic :levstor 2indng Coeta 

';i l l d  coaee !iln!ay and Tr: ding Carnpiaay, 3lrhbr C%alak 

kmterighl; Q teala 

:.lt@h z % i i ~ l : Q P & n O O  

l,c?. tfng & ;?psnglj~orf; 

Gencrd ax;)onre 

Two s:;li:il e%avatas oylerr~ti~ns are o o ; l ~ u a t r r ~  in the Idftrrrod 

Cie~trf a t ,  Tie aspcrafi..ta &P(E X f  1 2   ti^ It? Pam% in ~%pt;hr the sver'aarda 

EYo:c 26.QL30 t o  ZEo3D0 syuiro feet of behroeh are minail per 5me.m at 

: ' , t tcid t o  tact bottom, 2ho ~$i:;tcrial o x t e n  t;wa@ a o eainp ruf; flut 
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of Lha erdao OF the pipe,  T~se slatrstozlrs arc  Rat a t  m f r l e ~  of 7% dewoee 

an& qpeseta Ltucler 45 t o  85 feet: af  heaa, v i eh  l i f t &  of C t o  8 feet. hh+otrr 

2% t;o 72 feet of  24-2nah aluice baucaa are, ueed in %kg rek-ape +%e g l u t  

with a 1-112 $0 ~ - l / a - i n &  n o a z ~ e  p i p s  the ~atsrinfi t o  the elewtor. 

Ih~rJ11g t h a  gxlantsr 1,art of the sarron, %tor l f l  prrly available foxb fnl;er- 

r i t t o n t  Gee. The, tolllag ic; ~ ~ r i % i l a c l l i g  8tack:ed with EL % @ ~ y  ~ a ~ i i p e r *  

?'ns 'spsr+~.l,.tiap cortp, avepage from 45 t o  65 cents per B U ~ S C  yard, 



tka Ruble are: I t s  #ompixbat 5vsly low f f ~ s t  doat as I t  can be conrtwoted 

rit the  p~oprta f ;  1& CSB bo readily mooed and wet up, nrmluss bnmook l a  

houf&el?s, The Ruble his@ been upad at; an aperation OR tba X e n a i  Fwr~ts- 

The iiablo a1e'trnl;or 3n Candle Creek cansffrte of ia~XlneZL 

chute 0-112 feet wi8n scad. 5% .fleet long with 19-foot sides st the lower 

nn:; anti r, faat nt the upplor. I t  18 &l 'k  s a t  or, la ~ P n p o  ~ . f v i n g  u X'i-Poot 

ol l ,vs t  l o x  a t  trka t o p  :,r ~ ~ B c I : c . P ~ - ~ I  en&* ?nciuY fnp the uotitcmbl.e opPan 
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whiab m e  from beiiroek t o  the elevator propcar, tllcs battam is, = l i b  up t o  

22 Pest; ~ ; iMva  th . i s  =ti oontfnuln~ t o  the  t o p  n r  for30 f e a t  arcs t h ~  

pa-iz!zIy bare. These are ~ % t  tramoerlao, ayacad. :-I./$ inohes a p r t  w d  

ara mcie of' 2-112 by 8-1/2 in& tlabers, tbc t ~ p e  brrinlq shod with ~ l t r f p  

of rstee9 Undsrnetrth the #pi~liLp is el ' t o t t o g ,  or box sloplnf: frm t;h@ 

ui ysr en8 dam t o  tho rg'luioe boxos, d1 c a r t e  -:crrzibJeetad t o  the aaour- 

Ing of the mterial tare lined w i t h  steel platc~s 3f i6  of an tnak thick. 

The! d.aIcgl ' ~ K I I Q ~  art3 set  8rL right angles t o  ttia elcmtor. X.L.  28237, 

213&40, 28842, That t o t a l  Xongth of erlufsr: boxne f nstrallad fs 36 feet.  

They are 4 ferat aide, net un P, 1-ieaR t o  1 - f o o t  wade &ad jmtyed with 

ates2-ah08 l:unc.t~ian rif f l ee .  >aoop t ln~  tL~o aebnmble e r p ~ w ,  $be 

el rv&t;or 1 LS an ,vortb& on i i~ t '  vy frsaetrnr1: sc.1 t lng  ou two kebtry atill%, f t 

is t%lE mounted on rollere fso g u t  fcaw r.mi with & eapethtn ma cable nan 

m r o  i t  upatream t o  unotherl set-upc Tho t o t 0 ~ 1  nui&P; i13 &kcrut L6 tOn6 

and i t e  antire coat, oarnotmated and s e t  up a t  tfrn y3roprty viapi about 

-,3O(K) 

?"he d t s ~ o c i t ,  nineit ie rrezbn PEL of' v t - ~ i s b ' l ~  usplth, but tlvel*ap!: 
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( a s m  1 
F,ab'le 03.0vator an 
carz83.e Creek, Blai~. 
haven df strf 8%. 

( IS 240 
h b l  rs ol ova tor oa 
Candle Cree&, Ptkir- 
havan dintriot, 



a h o ~ t  39 feet  04 imek a d  7 fee% of mbnvef.. '2ne p ~ ~ v t i l  is  of ra;rad?a~ 

ef tass, r l t b  but Pm boulders aver one foot  in mzirmr- thlclmea~. ' * O E I ~  

of the gold i~ cwtae .  '?#QPoblr i s  & a~ehfrrt, a , fS?ot nr tso beriw minced. 

The g ~ e d e  o f  bsd~ook is 1.6 fwt t o  100 f e e t ,  3 ia  mdlet is f'irot 

r s ~ o v e d  by hyaraulidking t o  gmrnilt th8wfngs at n cost o f  ahowt 5 cents  

per G U ~ ~ C  gami. 'Ithe nverage unpth ziinecl ~ i t e  the glr'mtoy its j: f e d & *  

,The olcvstor IH s o t  in posd tion o t  tho aeatnr of the l o a o ~  snb 

of  the !:~aporretl outp the lower and o f  tho spraa being set mo foot la 

ked~oek.  Tab-inah bar& winyre are et*ootod on eoah *id@ of tha o l c v ~ t o r  

and t h o  uludde hoxus ape 9Jeeedo 

Tho s~varnre t J l &  mined wltk the e1~vt-tal" Warn one eat; up 1r 

fro'n 95 t o  106 feel, sfee and 230 feet  lontr* .. r!kaat with 4-inch noazle 

i a  ~ e t  trg about 50 feet Mal: fmr innd in l i n e  with the alevut;or, 'TWO 

o r  Tore PJolu g;lg-rzl;s alsponcllng on ths wtcr 8q~~1319 BYB need in the -$it. 

';':ley have 3 t o  3-l/2-linch no~z'tea,  :?LO t~vQrL,'i-? nab5 avai 11M.e 8 %  %he 

plant! i t  ZOO ':tie fie16 r l f m t s   rive tric? !?itsrid t~ Grie c,lrsvttor 

,?.fan% anich r~lake It I I ~ ,  an& pipas mkll qiantltfe~ of i t  a t  (1 time asp 
1 
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the e ~ l i c t  % a t  tome& portdoll of tbe ~ l e ~ s t ; 0 ~ +  w ~ r s f i i l g  wasking o r  ' ' bob l fng  

outu the fin@ wberia1 before ytktting i t  over tho 4 ~ S z d y *  Unlace the 

fine zstwri83 containing the p l d  i a  w ~ e f u l l y  =shed ;)at fro= the hmvy 

rocka, mrah of the gold my b0 driven over t h e  prfgdg aatc) th@ dmp. 

?"' aid 14.1 aaoping the  old Prm boinq (l:ripr@n aver t ~ l e  tog si e a l n g i q  

P * O C ! C ~ ~  T;,W ~ i t s i l ~ d  cLean, aro drlvsn UP ~ n c i  DVOP tke t o p  of tho ~gi  z d p ,  

?ha f i n s  natarietl fcoep tk:rough the ~ ' r i z d y  and &nto the slalaa bomr. 

rt-:~lPg oztanding the 1 ength of the s'lr!vcitor, md pe.mita the heavy 

ttxeosda prac!; iad lis$z~- t h m s  pibea oro j ~ i p o u  u m n  ~ i t h  lihe mtaekef* 

qisnt,  Pne tni'bing from tho sfuiee boxes is eeack:ed ae oum~io l !~  

rv:,zor c ~ e t t ~  oi I-X/L cubic ysrhs. >rw, : t o  L, eL:tf'C? aye rewired Bo 

f'or :;, nay n i t ,  r"j;rne t:, 4 men, are ~~r;;.g-mi. s~ef.. s!:i pt  j?i tt:ie € r l @ ~ c t $ 0 l  

-sea- 



p i t .  '.:hi! a tho working aeaonn in thf s ci i~tr ict  11% frm abrnrt m y  16 

t o  Stapt. 15, there are usuLL2g But aDou.t 60 uo:re o f  t h i s  rearon auriag 

wkljlslh 8t;lffirrient water ler uvrrillabls for tho s2svator spra t ion .  1"rm 

20,bOO t o  40.000 cubie yar8o e i  gravel. u d  bedlrealr are ctlprtlatad ar~ring a 

aemon and Pram 7'5,000 t o  L00,000 cubic ya5.$s of ma8 are strippecl. 



,Liver A i l  the iuku~,  ; o r s i c ~ r y  i t p  LOU@ wci tlulripl,, t h ~  ataa 3 % ~  tot. firat 

ALasr#en ctrrwrt startea ay,eraCfua ar ,ewm ,:imr at isOEM, tiltfr~u~* bhir 

w t b u u  5,:' jilhoor E,W.& d d  ndt ranah .A mai UE:BTY~LILI:;  tat%:^ in ;;Ltrakg 

rutti a 1.jU3 afit%ir CXJ WAA~ wmc4;aic *art% q l o r ~ t a d  OL swwd r miiriaula. 

,$~lrn c ~ M & , A L , ,  a&arttlu ii, 8d)rt~ tile u i & f f i ~ ~  i l l  lv&7 mil i r -  IdlttlrOdl 

i b i s  1 La41 umh!rr ~f WQU~,:~:. rq i t i l y  

il,oiw4~asar : L C b  t l ' i  1914 LircrP0 War% 42 tkiY9wQt: Ui>QPdttQCID ~-I%QLAU~~I& 22 +&Z' 

oeat Q i  ehe ~d .~m,+  i . l a ~ ~ ~  i!SLd U U t h l l i f  A@:+ %lint, jars. idtilo tllewa %%rtr 

fi.OP:. UO : i u ~ K O t  rlY'O4:Ob i t ;  .LL&LL.Er$l; i i *  J;gIb CIA.LY $ 4 ~  W$% & O : . ~ W .  

ipi be! 3~ 21~0  fird,il b a r  TlUt,is.* 1' Ji' (J;~u~;;;EJ. ~;,ar~LLff ,: ~ i i l ~ r r  I t t i i p ,  f t ~ 8  :,uLIJ pZ'&-= 

rlilBQQ DY L)~QIP, tras e ~ t  ;oar 31dmf l .  WYI ~ H U P ~ B B ~ B ~ ~  ~;B~,PQI~L.LS~'Q. ~ P L  L.JIZ%@ 2% 

um~q,oa krddui;~rrX u l  j,er tatknt c l i  tho ~fr.nud, ; i;&sar ~ i i r  3ut1'1ut. Ln Y9%, 

iki Lir8LQ,C?t~ IiBP'O ulrOF:*LI?b* di) U & ~ I : , L  di. tfiC.3 * . B . # J ~  I:%IIJ~~u~'J $ 2 ~  Lb id :  the 

i i h G ! + ~ t ~ r  r d  r , i r b i  S i b r  '-1 i l . > & , t l  i'3U1' 01 tlif! ,,IS~Y.J?'LI . 0 : r l i l t i ~ l ~ -  3 t ' G  .,'Ur, F U  

; U f  32,J,;* :r[ J;t Ulil> r .  S l r t i ~  e di,l,ti LJ. G Lfi t t ~ ~ : h i - ?  !' J:' ,,~h. d'tru;:~~ 
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, ~ L I  &v c.*aiy guLu tire &;a o h i i v i ~  lJrZDll C j i  o rte~fd  1:- ::laua abb the 

v t l h , ~  blf '  W33 ~ u l d  BO watf tbirb teen A.aq:r.r, td,e Opasr~tl~zr~e have beor. d s n i h -  

Loif, irL 3~&$ifl*&tl8!$1$ ~ s E E L . ~ ~ ,  t,i3de uk*iot. :it; ii i j t t a A 0 r i r X  Ww f a f ' l t ~ C t : ;  LlrQ 

:&'4t?rrc C 0Ii3r:k3Ulr U J  B Z L O L L  v i  Llkti UOj, ~ L I  L b e 2ti0 LL~~PcI f &Vtli'itLI' d id  

rl ric~:-~ LOwor U G ? ] ~ U O ~  t a  Ptblvt~ hnLur:..Ll; ~ d e . .  W J ~ .  tho Sir&% LO ue 

~ l r c ~ q , ~ ~ ,  us<! rrmntu,o..l;Ly I'rbPa:, ~ t r e a ~  b p i  .., a v ~ l  dead ali s~udi  csr; pol$& l b l e  . 
i'he r u ~ i r r ~ t  uev'.j Loblmlst d1' tho ! d e # ' ~ O d  0 t ~ L ~ i \ , i i l t ? r ;  fPUE%+"L grave).tu wifh w&tair 

.L& ~ t z 3 a i  keit~.kEir%thiX'Oe L a &  tllt?U. a:' t j  rt:a:r~oj t . i t F ~ . L W t t i r r ~ ~  &$mi - o l d  

l l r i ; k .  i ~ l : ,  ki brb,t d-t hh: ; l O - , t J . z  O 2 i b h i . U t J ~  LliP % r t ) l b e  QY &%,&kty, LIUSG~ULB 

i f i t? U k q t j ~ , I . . , :  U1 LtkPi c'i! ;IrCiir, 31' ~ d d - u ; i l ~ ,  LG5i i ;t 'rr(LII  i;lud.X~d f ' ~ f m ~ 1 .  

; . S O . U W - ,  1 , ~ '  . t~*  3i' - r  t i A f i  u.;~rrsdrrlr: if:,!, Jrt :=or? .t'-r~*rarTy JJU:;~  ts3i-4.k E J ~ J  

Ld @.: L U ~ O S ~ ~ L ~ U L A ,  CktrYFt.1Lhr L1:i: X' i l G 5  0 L i d l . i . X l l i t  ir &&tit LiibVQ t~ 'bip~%d 



f3r .~*ctgt;ieil:, tr.0 ~ m , y  I i u l u l  y;t, l;suorast;t;r,,i for w~y*ir~: ,  t w  :ari;g 



, ~ l e a d d  guru dieuy,i* i s  urreori~~ a m.i, a a +  ;hek*cj VC3iltt &on fiiuuh 

k,x*:$f;pabtiaq: 41' p u s  J trle cU*@&lr% i ; r u u ~ ~ u  u u f i ~ ,  , tho peig', faw yuaPe, fa - ) .  bhe 

I-?:,A~€.:; I L , , , ~  C 3 b t  thtr% 6 Ut*  8 JfiOQl,n.. &rlb b+r @C$#f@.i ~ t l d  (s&Mt L l ; ~ e j t ' ? . ~ ~ & ~  

t,hi! tna ;A#%% k 33" 3 a ~ ) i s & & ,  &Om a ;  t l : r ~  L:. & 1 4 & ~ ~  t h a t  bii, 'VF~ U~t l l ) f~  

1,dtf ~ J W  LO 6Qull ~ J C ? * Z ~ *  O ~ F ~ ~ * U ~ ~ J I I L ,  kithi),, l a  5 ~ S I *  r j  oi' the : ~ ~ % ~ r ( i i : f ;  I .JLIVIP)  

drer r,,ol, via i.1 f i : . ~ ~  ~ : . d r L k y  tl:!js 10 $86; t i r ~ l r  , Ibd1*.nile :Cat3 f"tiitUPf3 ,Or r , ~ l d  



ur.s&,iu;; ; t ru~&i &iii  t i%& JZ* 8 C L B ~ J Y J ~  k. 1 3 1  &lit3 & f i ~ i l l ~ ; d  U l r r  80@113&~ 

r'oabwu3a af iait;f 4. r l f n i y . i z &  aust Xrsl uo t u m u a a d  L S ~ O P O  a. &re+&t? best 

t3u Led to a j , ! r ~ b L r 3 ~ ~ W  (lilj,:3~f4; C a r  b~u ~€tir)cJLc2d. L* r d l t ~ b l a  VQ%WB Of 



ill@ ~ u r i . d d & ;  tab.L% O;r , ; i ; r a ~ a  &:old c i r a c b r : e ~  m a  %he 

j-n;?rsb ul& dul~it l  L l  our, Jf tho pL~t.~or@ ups4,u U, ;&:: the Cable o:t &ha 

B d t t l P r ;  ax f:.itac~ui D~is&;car;, ~ L J A V U  ~ B B L A  tsrL,i,iiud, ~ W J B  &its u t t d t m ~  i r ,  t t t ~  

ii(31~44 iJ2trL tho oksr&i&oPtrr .&..lri b' .r,~nG:~ &&B~S% U i f A  DUf&DdZ' 

U A  u + s ~ & t  utt t t ~ b L . ~ j ,  ~f I& L ~ P &  uhd;4;ik:! i r .  10 ~ : , t P . t ~ i ,  Eii@;BE.Q)Bt IJP W B ~ I : ~ Z ~ $ -  

U;~I C I R ~ C I L I  J J L ~  o OP PI;I C ~ P U ( L ~ B ~  that h3vc ~ 6 3 8 8 1  1 3 1 ~  fadl ;ii nur&trar oP 

J ~ r s i ' ,  di*,, tiid% 1.c) 5.4.6311.&ci t'fi r UI+  LtlfiUPC dklt3r:~t6 3'5+, ~ ~ G V ( J  L B ~ I I  0ldt tdd* T P ~ Q  

i ~ b i . :  ,, r~~,~i;i fi b u t  IL L L ~ Q  ~ ~ ~ ~ . i t i ~ l i  &*u t~r ( .  tab ~31q.l@f%$ wit Ma%Pl~Lf! :&a 

B t  I ,  h;r,dtiaul LU I- t . k ~ ~ % w  2hi3 :~ . . i l y  YG~.T-;~ bj. LLLO WOI;~$;C:, 1 ~ 5 -  

la.ita. , t k ~  i'l#dbm, &.f &ri: nufitly aar:~s;.,,c:* aor:lvai; fsuRi Uttor~,Lf f i t ,  (~.G&&L. 

.,,c ;I,.s~A,; JJ .: =GC]? a ~ ; ~ d  4-6)ii dtil if;,- L:L J:..L= t,(3 :q r~&i:l:. .LcI ; ,  bL:itiaU. 
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of' thr dtiYieru;ltisa t k t  ~ J J  bs amumter&r 

wioa, et~rlkar b ~ e W t  &-ewer but tb bW&t a#d@ af &b e i ~ l a t  Ug* 

The aolars oi the w q  e ~ a  sf os o &ire rrui; W t s h  fur the crag, 

d.i tPbxi# twe Iut l  t o  f a l k m  &em G ~ ~ O S ) P I D B  al&t othemI~t@ hglw b a n  pasibleg 

,h t iuains~ o?' tvlu dmB;&t)a now cpsratrrl too Iar@ for th8 &mXlow dbywslttr 

they t3.l~;. ~erass~itaCi&; tho a&&iag of zuuh ks&altiorx& beam& QF the a- 

tttru~ftilw BB I;~=L; t o  ~ f o o i d e  thulr XXetatSobr fn g e f i a ) ~ d ~  1w&e ~ ~ ~ 8 a . a  

uirstrLcttss Aeso tho t ~ & v u l s  are mout f ' o ~ t  UP wib) ill dept3i mri rt la~ly~tl 



triata, a9rtAn myusrit a Juratlfy the L~%ar arwdgarr T U  a ~ou~iaerat lon  





RBJ tl&Viw &, S.DW~&~,&BL OBW~)&, ':BOY W P r i  i3f' U&t e&t&$L i ~ d l i l % ~ t l ~ k ~ ~ ~ )  

mi- air@ rryerobol raoratly by riiotiliatas ss;t;insr~, She bucl&ts tliraktl~ygta CUP- 

m & l y  Law WPI 4P the Plwu, the t J L k w i ; ;  uaL& & ~ k & g ~ w  aseeri~ o f  tha 

f u t o r y  wrb wumr&obijl uparortim, t8s &rav~& t ~ t l Q  m a b ~ a k  WL pem3.t; eiosy 

i i i ~ i w  md frae r r l u i o i ~ i  Betpre' of lighter ree5ght m d  lersu apricpftve thm 

ukhar B;g*~r, f l u a u ~ s  ciwti4git i~ wall. udq~toci t ' ~ r  i tmd&t~ ~ ~ 4 . 1  O~OQBEL k 8 i r t b  - 











( IfSihtia) ' h e  fl- Of' aha W k L g  9rma 



t o  the d r a w  at a @!.ope bast uu1tin.g the cronbit i3nrb rl.. 282151 end 

The aomhintbtion typo of dreape irs Ifshtsr in  salght m d  de l s u r  

of t h j s  t y p ,  BOB.  24 md 32, have two flumare, one at  eltlrur side o f  the 

trcperen tizld donregor* Tl, 2820i3. The masreisre on these two dredpes 

p e e  over s shore, wide rffflwl eluloe, aet on high flikde jwt balm 

tho soraan rand i n  tho ame diruotioa as the flow ibn the Boreen, Lhsn 

onto another s luios  b e l ~ d  In a pBveplO d i r e ~ t i d n  limd il tlfutrlbuted t o  

the hgkti Of the b$10 flmt#B. These two dredge18 htitb ?EOr(l than d ~ ~ b l @  

the yald raving area of t h o  drsdgea with ainpfs fl.urnos and i n  mag 

roapoate are quite similar t o  Lke table-stacker drctckla. 

The omvagor on the rsonbination &red@ not only dieposes o f  ths  

hoetry mtsrid. but stacks i t  where mart pequlred. Thar , where the 

S e p s l t  c 3 n t a i n ~  moh f ine material, tho flume t r  sxtmded bayonb the 

and sf the conveyor, t h e  h e ~ v y  m a t o l l ~ ~ l  *Om the U O ~ P B ~ O F  than prevents 

the f ine r~iteribl  fro^ fne fbwo f rmi  runnine bacvk in to  t h e  pand and 
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Sxt mdrrinria, atlgi'lofust mter f a  th9 pslsar 'ikt ~s bars be- mrsrrsrlird byl 

crtaucttn, ulanrsgrw wbl& tltotr rPuqyo We, maw$ t jeLa~ia .3  b e g a d  

aria i3f tntr : ' A m  ~ ~ I U O ~  l%f & We ?ism im~421ria.l f m ~  %be 2 t w ~  i s  & 

p ~ o L  tear 

'rbe s~esgksr OF &~ lk f~mi& P;n4 el' wclQs1pt m e  o b  d a r t  utirftd 

g5sl.d iax' of tihe Pt; l a  the boat kitid ~f dm&# fOs &mat& 

our,twi~ii@ .+$Id th&t t r  i d l f f i a t  t o  a a i ~  M a i l  i o  ti~zl a y  idtwj t o  ti3ibtip.l 

rYti3~iJ~i Wt;f 5;. FAl W158) &fiAQ.a% Olltiu W914f I P I B ~ O & ~ S .  'iw aUWse%# 

a l ~ i f v w  SYU LL : t v d i ~ t t . ~ 6  bumen, %b h r g u ~ t  ~ ~ : U ~ U % L G W  ~ j g c i  i z ;  &hew 

ecruteupa being 1 t o  bvi iwdberr b rtf&339t~#r1 t d t i 9 P  cliilfaIBgribbiC?xi a d  

wad~LtsG,,,, ;he uv,..tz%rtrrr a t a r i d  ~:oea LQ k M  O L O J ~ ~ P  m d  i a  pilbz;L tBah1~~ia 

t ~ i e  o a a a .  2Lle w & J ? B P ~  f B l i fstri lu~~d~ t~ a& gald imvLng &&LO$ 

&&A aiuirosct thfr ttd I!$% d E&UU"Q kktBat%r +*:-A , & f a  

&.a A A. Loman Photo. 





(24446) The 3-:~/2 OU. i t .  B E U B Y - ~ ~ ~ C ~ O ~  driven, A~POLUY dredg@, 
on Cmdle Creek in the ihakak~irn.  



B4148 U f  % & b b l ~ s  b h 0 f J  U -&@3 58 &G~$U; doWi&3t&W~m, V#r&' feu Qf 

the  8rwrAg4k8 uh tbs oc@ones crx~ariewtj alffx"iauft;y w l % h  55tr14, QP tlwt 

eave~oL ctP the axy)&~tii %J attlSirsr tal8i.a~ Sa %he salami @T the dm@e 

 ti^ pruvldr m a u u ~ ~ a  $or tkr, &&ado* 

in  &Utim t~ tRs mker &ah w bn mqlO3mP T~ie ~ i t ~ h h t y c i % ,  ~r 

Wa'&f;h;, ~)~*BPQ'LLOX~PL, ;m a y l h  sug&L$ oi' - isater* ~wt &a svrjciltcblo fur 

Z l i ) b & t & 9 f  WQ 82UuiUg+ NF Qi0 BV#bPU&e R~LU~IC&A UISi gf, 

LO &n#a ~ ~ L & B P T  Og uiew Watiar I&UU&U i'101 ~~b;~Bmtkd jilit~ t b  JAIM$r 



e , r , ~ t i a & l  ti, m w e r  tntrrs. Pxi Qtifi m&urk. 4 r ~ 0 f  01 ~ X B ~ U ~ I  if4 WIw W 

Tire ma21 Pifss Gi' saiitt~ df: tkle hull8 Ir; E'hsr4'D;tY IsplOw~ by %he Yaot 

t h e t  may the t&a*61 BFLPO kiaB tu exzuisa m wiua acpij: hu&lp, 4r a&? 

r'ur tkl a yiw&oas * '~~GJW l i t r l S ~  am %sea axscr~huaiiwU~ $ha raczsntw am- 



aamr md wpl;h Q:' t h o  growti r a ~ ~ i l  the3 ds9t 31' mu grrxrsiC* Par t ight,  

pewuale, I,rgtttiad;lly mj ui' me ~betlmok sroawfamca in the i,lruslrm dre~fotig: 





auw #iPt:  ahUkE+ hips P,3 -1 &be r8gta~ltd f P ~ t r r  rlic618Yirag W &Q barfbr* 

crt~, mu t r w t s  lo di rdttlla&ln$ An to  %hiel aresk~ hugips~ or f ism alaQ 

~pLll eume -ta&.Eilr PItdr P a J 8  at; B a a%wbyly lucrlilsw& grt -1 y i n  t)oe, 

weLX hoSe, We tm&wJrs &aizy: ta the saoea3X B P I ~ L Q ~ S ~  

Ufiytsr w$ lamp kP16blB1~s ur d f  ~)t~tr~m (~L~LPIII  am u ~ O J  Ok trhld. 

ulwr me&eo+ w Etrcr zurmr ureca;~~  -8 ttcooc h a t  have maxi waemirtea, 

%ha r o w ~ d  bwtas twxbler f a  WWA almost enttml.~, aria ri B 4r & fwea ~Q,*P 

Eruablwt~ i l th the axoeptlob OL" %he lamer W s & # e  md rstbvepdl, o f  t;hr 

Jtnslr B C W W ~  P e i ~ q l l ) i e ) ~  the r J n  mok~C* firre &&PO iiaa a atugla bull g w  



3,w Q ~ M A  nut, be wad ;&em %bar0 I t  Cm@% QZ' hemg gravak UP (b3iffiau&t 

'hutsosir; I r  rlryg, wad u ~ ~ x t t o  &oUP pe su& Wt t;tw *abed ow h quiulQf 

luarmatw& 'faun rSJgg&ag ~m~3it;;llrua impram, T h e  vapiak~le oltaeri motor wive 

nt~a. nut baeu ouoaocafullg thmQm 

WS nutt bca ~3ne t fua ts8  ts fat iw Wra lewl 
sar i  dua122 r h ~ t e ; r  L co it .' 

Of the Wi~Ler L3;. tb &rMd a11 &he D ~ . ) ~ Q w ~ c  i.:FJwd aU& a&tJ.~nn% b&rat;rlc 



&=a &Xm+ i s ;  rbstrld ktr have ~oeutturf  %Q r~boui 80 oonto f B r  bvesgt eabtct gar& 
a 

wd;g abootr ver aerll of' tihe y s r w s  &at pl ~rmi&p ur' this  &%e w i l ; S  sow 



P~LM u d  the * p ~ ~ i t r r  &I the tlarwtu'd Pwirrrruls,, %he i$tfesa% rretawn for Wr$ 

oiesateo, rw far UP 4w01 rCIP, atarb of U~ia W ~ B I  l i s  +jeuardl$ 



i i n r y ~ e  t o  i t *  i&i Jug wsu &ti PA b Y l 8 t  6f' %)aha leeJ  bl* WU45, 

.t-o b,af m r l g l r i g  u w l a  rsut get m a m ~ ,  w,tlb :mtrst aim Yurtliar d.iSPiuu.&- 

tAea wem a ~ ; ~ ~ u n t B r o d  btimrnw M)Bf trhe ~ r s w n a f  Z'WSD* ~ V ~ P - G I  surrsan a 

Chi a Oreek i t i t  ~ W g t  'IPj €Ld9;51i$rr 

I h v  aver- dm;y;ling mama i u  tho Iamrkor &a%riabla i s  ~ B I ~ ~ J Z U ~ Q ,  



tho @~'rnth09;t erld ad' tho u-ewrtn has beegl s"g-9ca. # a d  th#l &o&e &ouIS be pttti 



&QLO tad iu  tho pania i s  rrwrt with mwa imQ iwsr,, but  Ws@ ofleu u~~ 

rrslab; i e  not dsrk, *om bB3uti msllr2t~ ham her: obfahmd bz ~a~ttsr lrqg 

the am&gSw wtli$ &barnI a d  at m~lltrYq 0p1*atiou~: bth w a t e ~ ~  bo b3t t h  . 

d~mt&s wlf  uPld0raqr &perlrrncua ha~s &irm Qut lbhe h b k  yraatiae i r r  







aotkg ing  i;u &he a&rLw t o  i'L& r;lsse Lr; tho P:Q1, Y M  aflru1t;fny; OF mmlln# 

tiw Lkc33lw.b~ a 3 y  a tLlree the &%&;a wss w2uall3 c P l @ q g u  .&I1 ti- 

&, en$ hu aD&~.giU& aesd, mm.,Pn~ If urb, ula~u&r.kg wr ?&Nag rep:dro, bl\ i iyB 





rtlsn wr@Akf &n&f+r ~ ~ s r  &it%* 9b er;Peroh&@ I%W k4#F &hiit 

cr~s~; fat la  s f  0 6 1 ~  'OPiriQ)rm, w&noeiP', and ajlxi uihr w i t h  0t18 or trar & a m  

or raurtrrtbuW% 01; U'u &a$ ahiff* ko6L 0: %&PI ~~eapt t ih i~e  0qd0y a QPBdgdw 

CLiiiaLDr O P  ~ o I P & u ~ w & c E W O *  *a i i i&$i$lLitb 63.iWtkL PX- cPH8cl&,ka;ils ChePl 

.@a , f  wrr pnjdaudo &auk krrJS hlo ti= with s % L ~ ~ . w s ~  m& &f 30 h&kr:Q50f$ t- 

,lii\tke~ Of a ~ 1 1 8 ~ ~  bag Y f k m  &(Sp(kii* 13 ~f)~%i&#& 51-119 tbt2 TOUB%!&UP~ 

i~ ~t5$l~z@(ar I ? ~ L ,  ~ a t ? ~ l ' t i  tuba t ~ 8  o ~ t i r a  for ~tetw u p ~ r b t t i ~ ~ ~  

os* tiru Gix&lloct 0:' lh ,PlUE& &ire&%&* 

-Z9& 





& x v L ~ t m e t a r & ~  dudwn, =;a errk$u~or~ hLvl9p: is, %he ;tatasl or 
I 

u i m a t s ~  uut (32 bbsi d S ~ t ; ~ ~ i t ; t  rrm &e~iordr$ proviued tr&:~~;c)rhat i~~;  a d  



t% ~ k i u w  CLLYI%(SI wihX &ow thr 

bbo ~ l t t s r :  4 ~ , l i j * o  fine froi.t fitlemr &$&audio upera%itlErer 2hi G mter 





Tllg brrg d r e w  fs 0qaQppa4 with fwa ?8 N,P. ToLJ loat+ 

mabilar v & l i ~ l u i v e ~ l v s n m O ~ t  e,?tfofectorg ser?iae. Par pmsr r~wgassr 

they eonsurwreh @on an areram sf 4 oarb. 9Q +o@d per aperating; wr As 

additii msll en%-lUP aoml o f  roPstS l r  uo~suaed &rlsg tho rgriag mdi f&l 

whsa that hemtlag o f  the  &redga beeme# Reusrrergr. I%@ Boat o f  D M  anroeti 

i a n m 4 1 f S ~ c a r d o n t k e b r e b $ r *  A t r a , a s s t o f $ $ O p r b r r y f 9 o r w o b  

thie daily power+ aoat l b  $88 or &.QM par B*?, &ye Olt o hrri~, 03 

ReOO aubie p W s  drsdgrd per by, tbfa  m~unts t o  90.038 amte  able 

q p ~ d *  

%he f~iLlosri~ t a u @  baa b#n dmpilrrd F M m  &a& on 11 dredgur . 

operated. on the 5 m r d  2eni13ep58 tn 1921 and rMm tb 'aoat of r:tmdr 81 

being axe~ptltraallg hi@ an #s 8lbtlllate mil ~mi4 i s s@l  d~o9$r@r 



hdga Power Cool. 2Jemtrd. ksnix~mulra, %On 

I------- - 
&$t of I e L  - 

Xo, of Kind a i  &,fbr T o t a l  
drsd#ei~ kal~er ITmdCC(BQ i n  8.P. E'er cbg PW Quo@. Y@ruur~ta&~ 

G usarm b r e w  of uj;erab- 

.kvsro@u - 112*4%3 per Bag * I.. 0 83.8 

fa) facbodss only Q O Q ~  o f  rC1ar b t a b ~ ~ i ~ t i n g  011, a d  labor in ~Btmdarrcslr, 
most o f  the dirtUlats rbriV*rd & ~ Q ~ I o ,  the mglnmr Bbvofel bsfy 

a m m  o t  -- UAW!!&J~ QzEwk W_....__ 

531s a f  %rape eos t of fad delirare4 t o  the ahvtr diet l l l n W  

$ratlrtea 68 ctublt~ PP ell=* B t  the  e~mb~-d i~na l  gtX&m~, 24'' t l i~~d 

ot:L oost 36 aunltar per @llazi, s&d at the dtcb&ol-dootr~icr! #&ant the mrt 

af tho aa 012 rsrr ornee p ~ r  ~PJIOIS. emst sf t b t e  cii~ti~lsrte rt 

' m t t l e  wan 17 amtcr per gallas, an& for E4O diessl  o!%# 6-3/8 cm$o 

~l;e~ ~allorr* Tne charga of $50 plr rug uc the hydrs-&lectric plant 

incluolaa anZy the proporti3mJ aast c~f tlze df trr$ nraf.mrtarrenoo, and 
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mattttsr w a ~ m ,  pfo~&t(l4 on the baeia Of 160 day8 for %ha arerrrm, 

"Pke Caehr 5rsak d r a 8 p r  up t o  19a r RP;@m ~p~mted, .  B poOF 

pdrde Xfmdte eosl mined alorr, by b&ia$ ursd f o r  fueX* "Phe usa af thi l  

oscil. UIR~ ~nsattafaatbry, the lrteua guwer =a tat, uostlp rrad wi th .  tW 

hearvy rstwn etpufpnslot ebmrb, the dredge drm tw mah srskey for rcbtlr- 

dacrtarp flntetlatl. rip&@-eI@atrls p m r  wa thea do?el@pe&* a Illpila 

ditah belag oonstruated t o  ddlesr the rn ter thrcuj@ a double pigo lZnrc 

1686 frtat in lwlh and 84; inah- 5n dlrarareter, t o  rr ZSlnuh double 

disctwfge Leff(11 turbhe water *(HI, wdrr $6 %oat heads The ZW 

K.9.A. bene*mL XLeetrl~ fh. bml t-driven gemrat OF probuu@# the at B P X U ~ ~ ~  

ing; catwrsnt which its trs~laa3ltted a t  11000 vol ts  $0 ti19 tmarfamrr nmr 

tha drrr8mp Wh%Pe It  i e  staggod dam do 2300 volts ,  txanofmmrP t o  

440 r o l  t e  glb~evd tlab drwi~w.  An aoernv of 3886 k,%', hwm w e  us& 

per opara king; dss, In 1922 tba areraga w e t  of 7;~a-r rdhf ah ir.a%u$& 

the Utah and, y)lprt Pine miat@wnar s#B the  cost o f  l e b e ~ ,  mpp'liur. 

and power rdant; ~ e p f  PI, w a ~  $0.0168 per Y .': . flour UP $0 *02B3 per ~ u b i a  
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pard rfrdd@dr ?ha srerwi3 m s t  O f  thlr wsrer KdlP a pe~iOd b f  3 e ~ s O r i . 8  

his  brsm 062.43 gar Bar* or $0*02$8 per mbto yeid lirauip8. 'Pbs pfpelinr, 

turbine and ZeEr t of tho alseSri~d. arqat;alamG m%i aaeotld handr ?!ha 

snt3rs parrcrtr faetdlst%m c o ~ t  $ifiEtfiOU, iaulain$ &19,41$ f o r  the d.ftraa 

ar& p i p  line -4 $;10,678 fw the dr- e lcatrial  eq~ig;mrat. 

The Isri.srt drar;lgfn~ eoapeqf i n  ;dooh,  and ~ p e m t h g  at 3om, 

hpks a itiaual plant a o n ~ i s t  lw o f  6 b8B-BbF. full hiiliael Berkmpucrr engine~, 

These a# ope:mtad en 14'' - f i e1  013 deliverbad t;o the Sms a a h o l ~ q p  

fm, tar& ~jttbmbrt~. %%a YUd 63~0lzt~~pti0n mder I I P ~ ~ E L L I J I  lead t e  apprax- 

imtely 213 @Ylamra par R w  pea rsnglne. The angtncre &ire dtraotly eon- 

n a ~ t r d  80  eSQ0 volt  altefrlzotfag Lvarrsnt mflarsfiare. 'KI% gllrrolgt ill 

trwnefemd t o  ll+OQO vol t s  m d  trorrmit tsd 5-1/2 mllslrt t o  the ddrsalfso, 

;.'hfle the QOPL of p e r  is net Mm, i t  is er~tltmtaC1, t o  bo l i t t l e  f i  

any over 2 OBII~EI ,pep B a t ,  hmf, 60trditS3ns for devsloplnig cw9,gr;rotivelg 

skaap pwf, ~ Y M B  mar or d1491el 011, are ab so f&vmoble in the Pair- 

b&ni~r? dfaet;ri~tu, aharo tho pLan16 a n  bs l o r ~ t a c l  ciseo t o  the Ala~ka 

:.s;ibrmd. 



small * provided the rmtorlrrl de thorou@fir mshsd PI%& dleintepiyrted 

before I t  i a  :at aver tho tab'le~ J F  IZUIEIS. ?ha same 6;rinc5glec fir 

cold flaring hold on (SJed,galil @I fir bth6lP mtFtoB~ of p b d l r  eiain&, but 

o m  in mntml bs better a p p f i d  on a d:~&gge. %il@ nuzmrm~ phybfQ1S. 

I 

cfmdi tioris enter Into the aevlnly of gob&, the mtaoooer'y &l+o uepende upon 

loadad* Ur:l aos tba p l B  i o  aanme or hecop, an$ the flaval is free of 

clay whicrh i.8)  dlf',Piualt to  d.itintlsgrats. a large lots 01 g@ld mmy rsolll* 

on the fZwsa ClfOcigblr, A BlepQsJt erlntahfag meb etfekjr 6'b.y 5, b8lapy 

rxiec ovor tho enrl of the flm clad oocordiag t o  the spetr&tart about 40 

WY d e n t  of 1:h(d ~ 1 d  i r  baing Icrrt. Anoth~r  feature & ~ v o P # ~  %D g04d 

roqal.red t o  mrry the heavy rratorirrl tkm:qh the f l m r  '?he r e & t ~ l f % n ~ ~  

- 
high trelooity o r  beep flm of  mkrisl does * a t  permit the! lighter 

I 

~036 t o  lrfnk end be mu@t in t11e r i f f lee .  Tne flwaoe of thema 



drerlrgeer are ~ i v e d  with rail, riff le&* urnrally set lengl;hwlr#. Boratls a f  

the rail.# tihoulb be r%t trmavaree, partioulnflg i n  the upper psrxt of ths 

flume mdl eepeai&l'ly eo  Lf alap tcs pretiant o~ the mcrvel i i  flat.  Trim%- 

vsrrlr rifflets w i l l  roll orup Mte tapteriaf tm4 sub$ret 1% Bo bettor BLIB- 

Intargmtla~ aaa longftudlxml r l f f l ~ a  s l a g  miQh the material t*urlls trr 

e l  id& more t U  POXI* Cbl Dbt IsUr6ei a-IB d r ~ d ~ s  thftl f ~ )  ~%Y!tb~dLXfr 

praceiawi, an8 epeuial manensoe ahdb or m~wnele~, or mst iron p % 4  

i f  ff les lgbp be ua&L Paws c r ~  a l w  with ralle,  

Sbma of the firm@ Wad&es are provfrfprd with Wsrmrreate ~vhea 

a doerlp rprrosrd tar, ar p b t e  mit~3.y tirith maill o m t i g o w  i s  lastallad 
3 

in tha bottcm of %ha flrura near 9 tla 'Lcmer Tks mt srircl, pawlring 

through this gr iadp  ha aonauc%a& behz onto the &edge ar wriefnwth 

the fi- rtsd pamrbd Over rrROrt W b l + ~  Or B E ~ x ~ E o s ~  pled with B O Y e a r  

ex-jxndrd rarlol or pmahsd @ate Over aoam mat t f n g  Or btl~lragl sxl mdl  

~petelliS. C~6~ntvs~aer riffles rvrd aomehirass an ad&#aml;s &illate my be 

w a d  in as~aJwation+ The! praatictal nzPe of tkese nndrprausrmte tr  

~ovsrasd  by the character of' t,hs deposit, the ohhriraeer @nu else of %ha 



seqtorD& t b t  20 por emt of the gold w c  reosvered b$ the wrrfermmmt. 

ft i n  w~tusl ly  a d s  lees lrsna fm SOB&# m ~ e ~  thsg hrtve been dlaaardad duo 

tihe LCPIl ?6QClVdPJ+ %bB ~ Q T % ~ W B  L i @ t  Wsds@, f& B@&$ 

a e  saved i n  U ~ N P  28 ftwt 431 tbe flwo, Illt.BiP p.p c ~ g t  in thb next 

50 feet, ac"P per oexrt ZIj %be undemurrmt ruzd 2*8 pbr cent 32-1 the ta i l  

slrliae beyond the undsraurrullrt mf tar, +?his tat11 e2tzlaa m e  paved sitlr 

punahad rarema with BJB* holar l a d  aver barlrcp. 

DroBmr provldmi abgh rrtsreenrs not an lghpw the 1odlvmC0~ 09 

being better a&ptZblX for wrhlng asU dieLn%egratiag the ~%.#a3aX,  bvrb 

by rmaoiag t h e  hbaafrr r o a h .  ilond52imei f o r  gold revirra; beam$ mare 

ideal and erptbdlallg re en the table aeaoker drcs-~ bring the flarr 

me& rarrresvns, and an thbra sateen f l r l l r r ~  dredger bavfalg MBdlt ioa& gold 

soailsg araa juat uxubreeath $be sesern. :tiff, sticky alag i a  hlwcrgs 

o buglk~sr t o  effieieat gd.6 navlng, not azlX y br#ua@ o f  i e s &Iff laul t 

uisintegrstians, but u l ~ o  due t o  i t@ ~lulcro robbing 3r~rcrpnsitisr. gtrsa 
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Bert p r a e t i a l  mans o f  treating mah material on r &@@a Pa t o  ~ e t r t n  

i t  in thls revalolw olcrress at4 rubjrot i t  t o  attrition and as fore8 C B ~  

high gmlaimrar water frosl nordleu. Rirro @ r l a p  atrs fittrd t o  %ha 

sarallra t o  twa o r r r  the .nst@rioS, P;n(l reblir"d 3 % ~  fldtl* zst~rI1J. 

a o s r X w  mt a t  the 1m.r .ad o f  the *orma. ~~~~~~~~~l gre~sarr rater 

is Pmlorrd dlirbaagr dews upon tbu zn~tllrll01 from no~kles  pmige%ta#g f ~ o a a  

rSmllaLr t,o o hlX, p.iillr the mtsrid brflry: worked ever By the p r r X  

until I t  all1 pmr t'hrrvrrgh tho perforst9 m#ca fn @YBZBP~PI moarf: of tab# 

@old ~eeovcrud Bg the k t ~ e m  drtrWd 18 remvarc~d jn t,bg agq.wl? Pi? feat 

of futm, OP aa r o o t ~ y  wader the 01ura1~11s~ or QR ~ I I Q  apwr ISIJ 09 t h ~  

tablar. 

Thdr tLw of crloani#g up on ~ P U ~ # ? # I  T~FIQIS #8cbrdiIIg t o  tbr) 

amdi t f  on ~f th~4  r i f f leer  S m  df%dgarr crlsran n:! ~ a e e  I weak, b ther~  

once a aontb, rrt orPI1& tinre mZ;~r tiha upper itaL f of the f'ku~t&, ar the 

rmslin ;.ortlonr of the tob:lsrr are o2emsarP1 up, The bmer p ~ r t $ ~ &  rrrr 
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&'lmardlg c ) 1 ~ s r B .  up W y  at  %h% onti rsf ths e e a s a ,  operataw 

bhs 1.aa b B feet of or riffled alui0e m d  feu1 m&S.$iie4 that V ~ Y P  

l i t  tile gola is bgitqg lwO, Tihito no figware cure avoillslblr r c  Bo tb 

~ m m t  of gold thnt @as orsr wiQh the tstl.ltng, mwr'a# amlapa of fim 

gold hmever, ~ f t m  be panneb Pronn thu w&lsh& trf lisg otnd b0lLfa 

oornrrse mil fine gold from bbs ~;rmcrrahed ~ l a m g  ~ m t ~ ~ f r l r  ?ha r s a o ~  

alean-up requirae fmn 8 im haws, t o  w o h l i t  and itar5q $hla prlba, 

radvtm:uge i~ talcen $0 mike minor F ~ ~ ~ ~ J P O I  adJu6t the m g i n e ~ ~  4 t h  'Phl 

Y i l d  Caose Cora- it;# ctr- srrr;sged ss tho% d3. o f  the mterlsj. 

caul be illrtributeQ OIQ me uet o f  t&lro, while teblsrr on &ha appesits 

The a e v f ~ g  of thf e time at the azposrriu of attundfir& t# r e $ U i t ~ ~  

an4 tihe dC1. s ~ v f r ~ g ,  i r  oga t a  quc~cti.Og8 

ff m m t  gold 3s prosant, CI p~rtlold OJ the Imsr plort8 is 

tho pareen i a  p:fom 19xmr per*Pa~atiatc, The aasltsrhl prsinpg tbrmm 

thers @ud@s fo a ssrpemte uearsa [.-old or "nw@ti' a l u t 6 s  for reaaver-. 
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Fhs reo3relc;y Prtrm a numat s1aI011 w i l l  on IOWI dredee  overrgai f ~ m  8 t a  

26 per agirt of &Be tatal gold reoorsisrl. 

repaid fur thlrlr isstsllraien aa8 ~ t r m r t f a i a ~  b'rs &tg lirPddga &#rip 914 

lost nlslerr o slaverlPl1 l r  graridrr8. A nwaba~  of the &e@es report I 

opta~saticm* 

d r a J . p w t l o n  Is pracrtlcsrhl by alf. the 8radpea erolbgt; 

a d l  flmm dreuil~~s shera thb &of& *ti ramrrs. The gas of wtercrwp a p  

111 i s d  ro Ws rSfflsle Is impe~ottoe far mod gold raring, napct@lally if 

f im ul,eb&n {piti 5r greeant. 

L e.bsr OF the tob'Sm stlpcksr bredgee mra urf@mllg @ r p u l W  

with jiap QIF ather ~petzial iappllmoo~~  OF r ~ o ~ w ~ r h t k ;  &Id and gag- 

csntrntcrrt pertlaubar%g W ~ B P I ~  mCB @Id 'LFPIIB eootsh with i~on arid@ av 

other cozayannds arid aoulcl not be! m a l p w % e d ,  8% tkase,#xosflfn$ 
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t h e  unciarcursenta meationad, havo heon diaanriled. 

steel-shad aatuk rifflei3 on8 a n ~ l r  iron rflimfiLo#; are mogt'ly uescl. Ths 

Spaeo dose not pemlt 1s detailed cllaerzrsion Of goJd a0ivln~g and the  ar- 

range:mnt a? t h e  t~lhlele or sluiooe. T 338 i e  aovawad in pentrral way 

In t h e  table.. Tho prinolfier o f  gold ~ a v i n e ,  st! prea.t$aed st r~la8k.h 

pl.easr ninas w i l l  be treotsu maer a ucpwato hendlng;, 

Z'hs mnthoQs uued for? dstcmlning the arara 6r l t  v01m$ of eouPZ61 

dm8i:ed and the cleg~ee oS Pscruraag of' such mnau rsmentr, are tr&rirblso 

A number ed" the  s s ~ l l a r  oper&t;ions wlre oMLy a r o w  maamraineat of the 

area drsdtped tat tRs end of' the treatlon, mB kno~ing. ta s mnaral wag, thr~ 

nveraEa dapth dredged ma ca2nu'late the appko~imkkt6 y-gu. Ssvsrrrl of 

tho opcbratiana d r e d ~ l n g  shallow b p e i  tr, af r4Pei tivs2g ml f arm $rrptb,uiau 

the unit ef msquarc foe% of bedrock d ~ e d ~ e d *  but Prllro state the &vera$e 

depth c~ug b"ar14w the seaem. The more syr-tsmtie opacatlons geuarol1.y mke 

a ciobe fiarray every two weeleu, or osch m>nth,ret:ardfnp bath t h e  rsreta 13% 
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aquare f e e t ,  thir urertree a@pm in fa8ttr awl the v a l u e  in  a b l e  par&. 

Lus ctbIoa%rsoe mtlC be ? a d s  far the st apa o f  the  banto m d  say irregulr~- 

i t l l ~ s  ia tine ~ h s p b  or aepth o f  the eat;, eiapdeldlg la  the denper ~POIXX&&. 

A method osarP by 61, umber of thm e s ~ ~ m i s a  i r  t a  rervu5p e Woe 

l i a a  along me or both rldos o f  %he toor@% t o  be &edge&, eattlng rt-r 

art ratatiszlr every 109 feet or -or#* k tnonrsif; is set  up at a settion 

raP tba  4s l ;errainI~ point@ 8 I . q  the ts0r@la o f  the rrut Ioet~ted. :%u 

onrvry i a  Cbm p l o t t a d  rmd the a m  ~htainod with a plruremetatr, ur crsl- 

etflatsd, ??he cLvrragg depkb of tine ~?u?e& itug is &#rim& from tllita d s i 1 j  

dredge reportlr, ~ B B  the gTard.qr PR ~ ( l l l . ~ h i t a e  ?be ah@&& o f  tW  

drsitge i u  oitm staked dtlt in 100 faat  or other aitce sqtl(IIrer, ':he Bare 

l ine ,  or the square rsgetm sstabliehau the Q3uPoa 03' %he drec&e, it@ 

piPsgvaae oulQ locrrt Jan mn bo rsrrb i l y  ciatemlned an42 %he mt 13dmurmmtm 

WP be quf0W.y u s b e  In depor i ts  amealnf ng an irrd~jrsPata &a18 d i r t f i h -  

tloa or adam the gr~uaeb has mt b a a  th3mup.W-y jP0~p@1)0eh+ duola dr i l -  

ligc m y  $19 done ahead ~f the &edge. The c~r;rse of the dfa- axid the 

uepti; of the bieurocfr to be dtrg 2s furthey d ~ t ~ r n f n e b i  bp ] m n l ~ i q +  the 
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mtnturlal. due from tfiao t o  t l ~ n  Unpr~flthble arerrPa urn than ovatdrrP1, 

The a o ~ t  of gold Bredyleri mo ineressed 48 t o  60 gar em$ Sn 

the pa8)1~ ti or PO B(BOrl)r 50- b i  the ear1i.9~ &2ul&ra dradghss w%Fr 

arlgfink1,lg arsats$ a d  p l r W  in spsmtion a& oosba ahla?# eeuld net om 

be t i u p l I ~ ~ l t @ d  for tsiw the mcrrtnl* ?b i l e  %t irr imporeiblm $0 aetimCe 

$ha OO&$ of drerigs, its mptteitg, rsto. unlrsea 1t;bl ssan81181mct sra kmm, 

the falXssing table* cfmg39ad l rm data obtain9rd .Wm r#ve~s l  of the 

dretige hi ldera,  girw t b  ssl@tr appoxiaatrb & V r l ) ~ ~ @ e  m~nfli%y (18pajtbffr 



kpproxintlte Cast and '-'$eight a f  ::old 2rcrdrrea 

:: i a@ hokst ~ v . - . q n t h l y  upprox. 7.1 efiing L-mhar 3.n :'otd. w%. i:ppF0%0 
Cu .lit;. C ~ p ~ c i t g  HOP, 2el)th i!ult LreQge "ost foo.b. 

2c;,Yua. 
e_._.- 

3.R. * - -  T on8 <'SF, 

( a )  2.-1/40pen 17*Ej00 SO (1) 12 17,009 52 . 16,000 ( d )  

(b] 2-close eon. 86.000 80 (2 )  80 76,OOC) 210 46.000 

[ b )  ~ - C ~ O S C  S&,OOO 7 8 ( 2 ]  20 4 5 r W  

(b) 2&1/2-opsn EOgOQO GO (1) X I 3  b0,OOO 126 24.500 

( c  j :J-cl abc 45,003 100(3j 20 80,000 - 62 ,060 

f c )  3-l/k-closc 52,000 ZEjt) ( 3 )  35 X 05,000 s26 Ejt *GOO 

( c )  ~ - ~ / 2 - c l o e o  E.000 1E50 (3) 20 - - 75,000 

Ib) 4-cbonr 60,000 160 {E) 36 10btO00 346 62,080 

( c )  + - d o s e  60~000 2 2 ~  ( a )  35 LOO,OOO 

( 0 )  E - C ~ O B  e Gt,OQO 250 ;41 40 230,000 636 ZOO ,000 

(1) - ~ i e t i 1 l : ~ t o  pssof ( c )  - f l t t m ~  trreQs 
( 2 )  -- Ejtom p ~ s r r - l o ~ ~ r m i  !la TF) - Co.*bln~ctStm flume sd~asn and 
I B )  - Eleaal enfine8 conveyor ctreiige 
(41 $:f cem-a1 eatri.0 I c )  - E c:reetl? agrf s taokrar dm@- 
(6) .- lnolordoti ateurn &nor0  plant (d l  - Caet  of zachin~rg mTy. 

I?ull 6ioml anplne power c o ~ t e  Prom ;1006 1;o ;.IS00 more thin a t e m  
1.acomoblls powe~  on 3 t o  &b/2 OU. ft. u ~ e ~ i y e e .  



s3th fitha above, tabla and the babha 621 faamin and tnl& fraigz:h@- 

i.ng oosts &IvQ~ tTgalrr tb t  ahspter an am,]:art$mat~~ rrrQLnrrte otetn be datri+&4 

the 2 - ~ 1 2  oabic fob$ fluma cboilgerr b v r  balepi orroIsd ier 47m0 t o  $900C)4 

the am'binutiatx 8-1./8 &is *€it draQ'dsr frm @fergOO be 218,008 md thm 

&1/2 t o  4 rstabi~ foot stisolrr~r drotige~ frmi G l 6 ~ 8 W  I;o dLGrQ6Clr I)radm 

kbat 10 yattra sqp, B ~=-%/i? foot flmne duleqp sindlasz. t~ Lye@@ no, 8 

ererotsit In the Couaaif and 5oloaaaa d l ~ t r i a t o ,  caut amst4 :.27*a0. 

Thuse &edges srratd in dis tr ia te  aP arralnqe! aatrmael b i l  I t y ,  a m  eost 

frcrw i;45,000 t o  ,tD,#M), !;bile the c o s t  o f  tho La?@ & ~ & d l @ t i  i s ,  aat 

during 
ED, 14 Ltroaut u600,0600 YRe%r e~eatibn was ~ l ~ ~ p ~ ~ t b t l / t h @  winker =be% 



the rsztra*tlely odtlci wmth~r uwditfm~~ O O X X I I Q Q ~ L ~ ~ X ~  t o  the @as$, 

&edge ZL, BE nd* ~1a2tltl7LOtDdr 401t & h t  y f a & g f ) 0 0 r  &base BOI 

csrt  $86,600 ererrterf, in 1916, bred@ Eo, EL ot)@t 4135,UOO at Oakland 

krt 1917, era& ereatmi at the properCy @1190,660. D I ~ Q B ~ ~  10. P;8 cost 

j;80,1300 lemakud, Ere@@ No. 30 doot &%B,ODb in 1I11, Drudge Bo.  33, 

aQ original ly  ereatad on PYP#;toiw Creak+ cost 3f!8,0[U) ixr TOlB. Bredffrt 

:;a, 84 eeat 2112tMa0 araar;eci, in  L9l8, but an addl&lmal srrm ha8 bema 

lspsnt In ahanges a d e  Prrtei, .Way of  the ttrectpioa an ~ ~ r t l  PanSnsul#- 

have ~ h t i q p d  o m r s h i p  a t  l daclt on- axb t w t  oe itnd hmvo often brw 

raaqulr&i for very ncmlml ceerts, elklmr t h ~ a u g h  Uixarcrt malls, alrcmptlet 

proaeedinp, eta, Bthrrr have b o a  aonrtsl?letrs& r ¶ t E  pirts 9300~1 older 

dPkldEOl. 

Drs-r whieB hate prwed amprof $tabla  la their origin& 

'loas2ittaar or b r a  oomp3tltrd the $redgiag of their @-r haw b e f a  

moved t o  srwr lucatimr. n e s e  $ r t r m a  fi&+ing bssa naqpifM at 8 em11 

wrct a? their srlpinsl, itrorrt or P~r,riug been morti%mcl Burlng ttieir faatslr 

~r iot i l .  of a]3erak-ionl haye mde i t  poseibla t o  breage l5welb grade grfioela 
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:3r n~ml l sr  areas whlah would otherwire ~tolklbtQ profitable opamtfan, 

- freiygtlng rrontraotcur 8% narrrr glvee the praertkl, fiigrtra for ha11ag intaut 

crvem, thb snaw tho d l  dresQ?ea w%i@fag from 1.85 $o 200 tsar, la% G28016 

per ~ ~ 3 l . r  hecips nei@ing 286 t o  400 tons rmt be dimmntlmi a d  

the laall at; in hal f  for kauliarg. Thee@ larep dmigae are moved Par 

than thin, Dredge l o .  II wea move4 during Bhs wlntar o f  1921, ZPm 

8ib-n~~stlwI m3 tihe hull  aut in two, Ieugtkwias. "Pha diamaatbing aort 

d,rebrig:et warn Bismsrtrtled ar~d the hull mat is? half ,  Ilhe aarrtract east of 



-3 fore rsv&rrrll ~5lrcr bmrtrsrtlll thrdu@ o ld  t a l l  iflg 10 n nm orer, the 

~ u l &  rtraororg by the dre&k.a, *yip# s aoraaiaer~kle prt ct;B the mbvi@ 

colt .  

'ha orsmm ~4,.ttr o f  the gold  reosrerwt pw ababio pard drcldw 

f r o m  l!?lf so 19Z2, inal., ranw Zfm 42 t o  77 oentB pm ~t~tbia ygrrll 



48 ar 60 o a t s  per mbl~;  yard 5pfliW8 t o  tre .orerft af l@t, mlatrc lam 

virgin $'id.W ~hr3lrbri be d l l ~ ~ ~ ~ ~ r € & r  

The ~swt; af &ed$lq$ i n  Alurska 4s hi& in aost inrtmaw, 

srr the operationec raw In md affibieaoy rvwrf are umduota m8rr 

wfdslg difletiag gphp~ioal aad saenmla ~on&ltfans, the ombe ran@ thmrwgOl 

wide Iiwltr . Pns eoat for the sme drcrdw m y  also vary -pfestlgr ircula 

1~1a~otl t o  ~la)~ism. Th@ 0086 of riredglrqg me Ribrein uonridrreik l a  the owrat- 

excepting u'laaLxge8 mite far d~preaiattm* depletf on ar myalty, inksreal, , 

o~mrat ing  aemt o r  tbs =pi-1 aamuat; iso 8na %&lab mat be glv811 9 9 ~  

The apemt fng aosl t of drscipizlgf fa XlaaP~ reaager, from 1 5  t b  



sxcrsrsded. bat; mxt esne-dly  'be eeaogntdl for by nnuswllg crdremcp gr8gbmd 

of 1 B  %a Ih) ueaf;a srs onlg mPI1J48d bg a few o ~ ~ r & t i o m  5 1  the mom a@- 
I 

ayer&t%on Is affioisntl:gr and econmrl~A.lg handledr %h.?&y b f  $he 1- 

in~lualad or mrpLayclb. Frorim gmnd not only  add^ the #oat 02' thawtag 

bat m y  delay the operatima or sass s:taselpcfv~ wear a2ad t u a ~  an the 

dradm, Y1wm T:UPCI or:Ler~ Znscapif+ts &at& ohtalrrsd fYm the crmx~tarr 

of 12 &eQma 013 the 5trcpar8 j'exaiaadeh lu 1921, an srttampk ha$ Be- m%i&s 

t o  e ~ t i n m t e  the aost sf 8srrqin.g for that year. '&a& a m m t i ~ n  m a  

uheexa8 or fieparat ely o s t  h a t e d  and the average drsdgia& aort  aerPvad. 

% ~ L w  $nt?luQm 4 3FC)Ltges in &0 POfw ciiBltri@ta. 3 in the Soloman 

d9etr%ett, suld 4 in the Counuil a i ~ t r i a l .  T ~ e s e  hbret/En8 o~gmted WB~BI? 

q e  w~icib wmrs eertliistnllf thraweiL at  two of the oy@mt lone, the pm9urb 



drbaaged was urriromn but for r a m  raaiaortrtl WDIAQ. 3f these 1% aredge11, 

wriafah 8#$ 1191R2irtBD oubiler y6LPas9 thYOer h(ReYar, dug 740,M)O mlrics pa*. 

The spratlag eesto mnpmi fmm 18 t o  $8 eunln gap mahie prb, 

#s arosrsga bla ig :  a . 6  c u t e ,  Thr tat& uaprrat; of aapitrtl I n v e r W  3 8  

$hame dr~dgers ma are&3ng rpuimon2; par r e t f ~ t a d  at $69Q,QOB, +)lbeh 1, 

1 0 w t  tahl a mabar U Q  trieae dredpe wmrve irlsquired for rrrp nomiad. e o r ~  

arkti a ~ a 1 8  mt now bs V C B ~ ~ O &  far twisrr thf r s m b a P l ~ ~  Zhltle the pobabh 

l l f e  of the property @ o d d  not 'fie dbQinigil1y detemimd it.i aaat  me&#, 

the depreaiartion Of' the aawt  invented Xn &iadgecr a98 oqui~~~sntr 

lgveragnd 4.64 avnte &lad intaratst at ariapl.s),g $ par e a t ,  aremteril 8.69 

~ 3 ~ d l t j m a  sd~l) ,  in  generr3, mbm fsverarblr than the a+em@ SeRbOBr 

The m b r ~  of days oparated by Che ilrabgtm varied ~ ~ Q P J  7B t o  1A9, tM 

& T ~ S P & ~ B  h~llw &rhO~t l b0 .  

Ofle pssmjnant enp1;:ear ertSrmrrtlrrw t h a t  the ilrOtZi3Xi pula$ an 
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the erne tuadxa cefi bs dredgmd tit a~ rj~)~n~titl~:.  COB^ o t  9 t o  LO amta per 

eubizt yard, tmt uzalus9va o f  thawia~ oo~trr, The t o t a l  aosOI 5nduding 

thawim and -pi talL &&rge(r are erltimte4 at  LP amtr p w  aabia pard, 

The rut  i a t e  I ar bait& OB the &lmmptilm tlmt :PQu? dFedgw 80 oj~er&tati f'eP 

e oessald oil 7 mon%Iis anrd artpnble 0 9  dkgeng 80fl.000 wbla garb par 

monw * 

betoiled aparhtlng b t m  mu cos t e  sf of;rrrktions ~oniitl%Qmi By 

d~eBg;ee of 82iisrmt aioer ~ n d  tmss under cilMerlag ocmdif ltms, follarsc 

&a& data ~:onao~.lting khe pradcwtirsn, capital aharpr. st@,, asla fn e a r ,  

inmtancrrss f b ~  *)perating costa, are held oo~PidemtSpl  U mart ba 

~ 1 , t t ; s i i r  The Sate rrri ths %iXB Goose Zialng W Trr~dlirPg ~snfmqj  Hoe 1 

u ~ . a g e  i a  of j,%irtrieu'lsr ?nt,emsst, for 4 t eontalnr &&ta%l@d aaaeouate of 

i t a  oew lauetrsartrful o.pemtfcm from its citart in 1910 $6 OCe d l o u ~ )  118 

1984, Fhlr drs&s wata f o m r l p  driven bg dilpkS1Patti eqgine8. Ia 

1318, I t  m e  &Laotr i~~i1 lg  equtppsd anQ operated bgr h f d m - e l e ~ t r i ~  mumq 

exu~i.;tln,g Cluriag the lets %18 or Burinc apart  p e r l a b  .of water $h&Tb- 

aw, dmn power -6 ~uppllted & the auxilia~y 8ilrtillartre mglns, 
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Ga~~ita3. irivratecl Ln dream tiad f bc eiguipm'13t - $W&,OW~ In 
pmer plcrit - $%ii,t)()O. aapt.ecrt e i a q  im1 intarest 6$ -  o oaf st^ BO 
C 2BS'i'Q. prtr eret-imn, or $O,W $0 GO.IJ26 !minr 0th $4, 



'!quare f e e t  af kdroox dug 209,478 
Averwe dep& da& Sn f e a t  f4.Q 
g C~birz pr&a &$ P66,EOO 
$ P p a m  feet of ~ B F C J O ~  W w ~ t l  ZBb , I f  &O 

T:l.awimg C Q ~  t-aeftta OCIIP thawad 232 10 
P H n " W S @ ~  &Be& 

'2lraatir~ benn$n WP 89*f$rdFt&&a lg rJ! 
a "  +r - Q * r n * , v ~ . b & ~ b  3t3.8 
g itv, V G ~ W  0% e : ~ U  iwosvan*& lwr ~ ~ a p a r  614 

Z:O. oi oper r i t inp  ~try;rn 2 PEll 
{r?w 26 -* LC.&+ 3) 

& <:us t of r1~I 3f tlg mnki*n Qroogs- ?7,4?8, not inuLacieh. A n ~ l u i l o a  $BIZ?ZrtSQ 
f o r  maw kuak*t;O1rO littc*@te, 

Q :;vsrabra;r: r:oGe &ri;irz~ t ears .ptj em, .t;h&;..;~inp cro .! l b d  Is< tar* 
2 I,uble yasl yalnr east, prn: otbr t l l b t .  Q ; s ~ c . ~ ] L P O L ~ ~  Zm:? L ~ U W E )  foot \ a t i t&  

! B5P rrsa;itla thttseb,;,p~~~oxi~1oeely hssU wan tbkweJ  ~ $ * l i  & & e m  hhilf d th =tar, 
.L. 

g I ~ c i a d o a  hbourt 20 c q s  loat;, & Jstar a:tr.Plw* 
:',% !gc asnatri~ttts8 Ic EqLCo 
It; 1982, Er-is fired&% cy~ar:!taii a w i ~ ~ ~ ~  of :b6; rlaye StPgghg; 
488,675 $Qr f6.. of tedrock Or. 2?ltQB6 tat* 34s. 3 . e  avemge J.q~tb 

m c  25 feean i ' t o ~ ~ t  2/8 or t b  rfrruml ilrctkf/,a81 #@a ircirrtvn; d 
:sat; tfn;;&ar :'ii th ~:-lt:-~:- : t eur&<l M;r.praturlc 
'tke Opcrktln: cost wst: CCaX bontr per oubir: 23Pdr 



1 
Ucoat; jisr ryr gt .  P i  br&r~&Yr h or&%#, 

fa.$ P1.U Ud 
38 Bb b$F UU* 38fdr 8QBtO a,* a*? a& 
Mill. X I *  O f  MilrUa $uq, O)i%,WWi Ibb,WO a$u 289 
AW* ~ p t h  Qw i~ fee* L3.S 14Ja 
Cur ~ Q P *  &I& EPiE*iW 2k1)3*W Z 8 ,  7S3 
a r  i t .  UZ' b ~ a l * c k  k?~m = w ~  A ~ b a r l l  WP WW L i f t S )  
Be. o t  og~rat iw  XW t41& la p 

?-lor, '3) 36- l i ~ ~ v d )  (m 2t&t4Z%) 





Cost trf gsee~psaeiw, b'bor & mpplf sc In 19% GfBOJrrCVB mist ixlc1~4c-:3 i n  
Gat018 ebb%. 
! r;+irrg aia3 mot~netruct'lon c\S dre6g.w ear1pB-teb , Y t n t %  19EEg wo t . ZL126'7*49 
w& ahrgw:; ta  aopltiif saeoune, 



a,ld QGclllz&, ;iurt% taa WU days *a orerugo apBrBcud tho ~ n e t d  ?w&%nig 

tiw lane 30  fig^ a a t ,  %he creatglst AWS ui  tlw bit& dw %Q % ~ k  Of 0k1 



Th* PdlPowillr; d l1  illustrage tho ol.ez-srtiw O f  a Z- I / E  uu, f t r  

iiZ,$l'@sB Pz &0&kG4 um 

iravC4rzt24, ~ ~ P . ~ Q P I L & P ~ O ~ ~ ~ ~ P B U ~ ~ & ~ B W  P C -  



& l a @  ;davJ&rd reiilaskko ut an opf~rhtdrk; orat;% om' &Luu% j;S uta~Cr; bar oublo 



UP a l l  OP $be r . ; o l ~  m y  be fiw, war 31' it pPLn uw1Pg BB ~ m e u  with ~ u I  

feor ~adO~etwatr ,  It goAa srrv- yrwtlaa yruviad the sawr id  nuuwktairrilg 

that i o  r;rrorou&ly lat)W ubdntt4gali~$e ~uib G i b e 8  th9 ~ 0 1 4  

i o o ~ z a i a  L L'I La 1,ma Wcit), Qr w i t h  &a!% B Q Q O ~  Q1' I U ~ ~ B W *  

~=re;a;.ic~, f ; t t ~ . ~  W ~ Q B  tt)h c;oA& FI,  ,Ma+, 5% 1fi w e %  t - f i iau l t  %a ~ulrg 

in tihe & i d ~ t ) ~ l r  Lt#;ht Y~~ or i l ~ u r   old is 01' Pam uiloWmaUo lr: 

q j & ~ o r i . & l s  yututf %y atxi B J ~ P ~  a var$ mil ~ Q P L ~ W  01.' IE. Can km a~ lv%d 

b$ l;ktrs aoarsgts m t h c h  

d'hrrr loao a; i;cllirX i s  the trPllim aarust $w m0uxlatetljr caatomAnsdp 

I'U: , ; u . t ~  ~id i . tu f t  3,' the uitorLal put tYlPdu& raa ului~es ~u nOf i Z a U t l ~  

8Aueb'. u5th$t attrcaiu ltal,ts t a d  t f ia~t,  i L f : ~  prmtlaihl t i  bU ae0uratb)%y 
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i t  @WnLw.i1.3 g W l  the 8-r l a i c  6 g  gP8& nky prahlbit Yks w e  ~f 

mflal~mnt~ &A ~ B S U  B~YIU& ut tmrst or' tb@ f~gWauT1~ O # Q P ~ % ~ ~ A B  mi8 





trtroygh %hasis gsaarerf &y uwee ~ S Y J  &%Ad Pueoti*~+ W e  hepw el' fit30 

&if;lz ,raPa,c, d; f PUS 4 %a 6 ~ ~ h 6 r  EO We 3.A f':rat Lso;, ol4ihoug& kt$[#kw 

cre t e  i,r,uier urn ortor. ey uaiwj speoinl ~atiioda at' ~izlag na ~rplaltledr 

111 f&ydl',~i.~U~ ~ ~ X B I N ~  tho t&%MtE'i&L f 14 [ $ ~ L B ~ . & ~ X Y  pfiQt%Y tT4lJ-P 



s t w c ~ s t ,  h'3mverJ the. ~ l u i o e e  am EfM t o  1000 Ysbt fclnrg~. Ptna gold, why 

A &  i o t t  ,;~soo+ UhoL by rsnortiu~.; tho h;rroier v&f;srL& mQ ~;aaaim 







I;ii t o  90 per aent o f  the srttl%ps &d raegvered is ~wtafnad ~i%b,r 

In the (ir;Unp bas, I f  one i n  a%&+ or in tn0 he&a box and t h l  3 QP 4 box08 

Ba~Lew iti, Thm 3 0 ~ ~  8 ~ 3 ~  of tihe a l u % # e ~  86hEim e~dnpuin but a v o ~ ~  luacSZ 

mraaxrtqa o f  the tsU3 gpl.4 ~worera l .  

The usa of *dropH la the slaitsea am a c r ~ r &  aid  %n ikirrlnte 

grltirtizy tlxrr mrrtsrlhtl h t  the agportwnllg t o  omp1,oy them I s  @namlly 

leaking. "Pep are a esrlcls of amall vertical f&l;lf s or  braaim In the 

sluSaso over whloh thr irwttirinl d r o p  &m% i r  ahurned about st tb 

bottom BerPara oontinrtiag on, Rhlls a few Inoher of drou: 8151 help, 

they are war* elf'iofmt when ranw from 1 ks fi or  znore frrat h l @  %&&a 

the m;terl&l l e  f irrE po~eed a t b  8 gr1~BP.y o r  ?IzmIlne4 p r ~ t i a g ~  the 

waeep and l ine  ,mteri&T ymeing fhraua ansd i'SbZXing into, the $lujQu 

halaw, the waebetl, oourrlrce b ~ b i n ~  eru"bei8e of %ha ~LrnYer. 

&d QP QwpbDxeI I W ~  rularrrQtarrisIiic o f  the rLuieia& pr&ctia$ 

a t  m y  rrP the &aekorn apera9fonr where the m~tot.Sk'L o m t ~ f n a  allay or 

macianu i r  dJ9'Sinul.t towash, h s~.&liiLa mrlr box i s  ztaeri at  aiane of the 

shoutiL-in 01ieratf0nt3 he the Zarfrarb d~3q.l boxns are t t ~ e b l  ~ ! r r l  y at; the 
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d r i f t  rflinns and at the n u a h e n i d  O ~ @ ' I L B ~ ; ~ O I I I ,  A ~lktltdh Of a dump b a  

I a r ~ r  and t o  the width o f  %be ragollor s luias  bax, net oa g r a b s  of 7 t9  

art) paved with p~lra r iPPLw ulrusllg lsst lengthire,  or w i t h  black riffkart 

and hu u fm mega with atear ~ a l l ~ r  msp reqalra, the swvlcss ~f m 

tat wmra of the rnedumiaa3 oysmtionr my be up t o  100 fegt  0'31 more in 
*i 

Zs~tgth* md a8 a t  the d r i f t  wlnea, the mfarlal I.$ d o l i r ~ m d  intertgfl.$* 

a q d e  abns t o  readily W a s  ghto n%teriall the Box cmp beams tZasrws4e 

anti an bel!%g sctlmesd, f h s  tfsltWf&f 2s 'tsbornd thnmgli th% box rand 

t o  t h e  auPn,p, kt e o m  of t b e  apemtfmr, p&l*tia;xlerly at  the drift 

mines, the material 18 eonvoyod m(f Auqlped irnta a hbppibY irmL w h i c h  tW 
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flow t o  thr dm@ box i l a  regul&tod. ??is use of Bmp berao, tbo 4elivary 

36' the mtsrial. t o  than, ~ Q c . ,  a t  the d r i f t  mlnao, and rtem sorapmr 

BZrdsr  ria tread $0 retard the Wim 6f mt~ri.1 miriclomt ta  

give P &  ra clrbauta Co aagtle but got tos mda t o  esurso bloaklng ar intrs* 

fsated by the mhap and apa ing  BZ thlt rl:?flao, tho p r l t  ion in  m'hf eP1 
1 

or u d e o i t y  of the flws, Thir "bollw maat Be sufSiitliUlt t o  prblelti 

the rii'flsr fnm filllslgtlg an8 pgekfxrg bmd with hoa?g srsulIf but nab 
* 

t o o  rtxbwg t o  prevent the  old t o  lod14~g dad rrtmin thepar 
* l 

able, and not 'too hcn~vy stmd bulky t o  be umf eldy, Slifl.rre r&f ob m y  ba 

arfflciaat zmder one sot of ouzl8itima m y ,  h o ~ i a v ~ r ~  riot prove sn under 



cesaileped t s  be the beat; gold ernvsr, althnspb they pet&& t h e  flow mope 

tl~an $he S,~ltlgltt,idlm.Z. 1% 10 mneru41y gl%(sd prabtiae t o  use B3tfr, pla6- 

or a1 ternirtirmg with #hart estr sf  tbe traarrsr#~d. Ths traarvaror riffle 
>- 

w i l l  $en& t o  r e k l  ovep tkrr ~ ~ ~ t r t ~ ,  and B%llrintcug.raCs iQ c;wa readilr 

rd,ffftrd rsurfaeer far ret~laing the ~ d t d ,  Phe swairtg betmen %%Thi~ t s  
C 

rc!@ilti~ted by the wndt t i  nns tmd tihe retau1 %B ebts1inm1. A t  Oho kLusrwfl 

Fnr p~Zs rltfls  Is mom manmlly uwrd i n  Il&am $Ma &ng atIker 

typa, e~f+noisfIg Far the  emllar asl.rlisrs@, Theism rrlnal fa1 aerSts 1 ~ ~ 9  

t h s i  r chairyitiera, &-,a aneg n ~ c U i a g r  bt;t ~ :~3 -d l i ,  not be us& except ahera 
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tht aol& t e  coarre. They arrs @5oad I mgf tnbfnrdly its the 81 uias6, 'trsPw 

groea !spmar &ole@ ubictb are pse'Leb r s i  their bark and Jhrlii tegatksr afa 

are alao ~ r e # %  iaat-d of  t5re l;rolrre m d  th i r  rfb'Ma it~ 1rm8tim~ mdr tag 
Y 

iri lhe Stw(srim sr Srenayerrs bgpe. Tha po l sa  or ti*-bare are u o W l y  
- 

~ h o &  with i~trI:p ~f iron or @teal, t o  p~olomg t h w i ~  otkemird rsrg skarl; 
*+ 

. m y  irrvtaaear wepa are# whe~e tho pole* oaeQ wer, tort, I ~ P W  a d  
9 

tsc alutrely q ~ ~ c e d ,  so that the internmine spa& %a* 2 1 b  &ate, af- 

fur"$ug v g l i ~  l8ttLa o p p o r 0 m i t ~  for Cho p ~ l d  t o  find ~t plaaar t o  Zastflfs, 

the Fr@a Mso: part o f  th.e ri Z f l d  area being & b m o ~ t  u a ~ l b a f l ~  113 faut, 

Fi~od block riffles are t#@ ~sstcs mt, tha Wd,mtl],I~\ llYid 1libBhau1d 

6 ~ ~ 1 ~ l t i ~ 2 l d n  They @(B onerrilly ttg In g e t s *  or mIranb a i  blocko b e i q  
V? 

siaes, Thtrse eets arc t h a  plrceu, crasswise in ths ~Lrt l~e ,  a0 that thrD 



(28278) 3l:rics rhowine blo& riffle8 alld q~auirf. Illnet&, Also ah* 
fag hngrs~e for bckatop as urad for m~rxl ie.kba&. 



9me operator# ntoe-mil'+ the btoakr t o  the boxes tmt by makin& up there 

sets d alllrwing the  8trLprl t o  ertibaril bepmd the and bloomr sad t;h# 

1,inero mal~ite t o  f"$ t down apoxr thm, $hay arru eraski Zp hold in gl@ee. XocPB 

w 

txloclts psro glvfng my fst sbrral mil rifflrr ia mdali of  the m ~ o  aaesrni'ble 
?+ 

dirtrf ate,  Bpmaa, and eet&onlwg(l h l ~ e k s  are used in rillar$r, t)otSerrcrobd 
* 

tlisrppofnted 50 find very I$ t Q e  gold in the upper boxes. Upan rmehiryt i 

9 
I 

'the fallass sf the Wodc ri4Pflam wee sgyarrent, pta thsp hhPd bsm aloas%y 
C 

rrm the raS.lranri rand etbar souram at a om~gnrot l te ly  Xm oor1. dl 

requlrwrsntr,, e~acarpt being t o o  aost lp 8;s tranepsrt t o  way o f  the 



opeeatjmrr In khr, nore hraaeneiblsr lowl i t isr .  Etael miter arrr uadt 

In u;ei@to Eron 12 t o  a pounds pep JnsrS, bei~lg; ;?laoar8 both trusters$ 

and loaigltrthlzml, with otthsr the ba'A or the battm aldu up, Rhla aaeQ 

with ths bottm af& up, whit& t s  in the nrrlnoritfl o f  the8 era 

r i d e  srwfaue of s taaf q o s s d  lmr~e9r the * l a t i a w l  reef atmom t o  B M  

l o t *  u l d  for holding thm in fiaae in the aluliMr. ~ a r ~ ' ~ ' ' r n b  UI 

-111111-F -_I_ -11111 -- -II 

(46)~OILerfr I . ,  b Bt(Ldp of' B1M.s for Hydmu116tla#. 6. 6r 2.J a *  *$8* 
-SU# a* U6B-LC!,,-- - 

Be fou~zrP that i n  m s r a l ,  ra91. rPfflss were ble t$e~  emltcbrt. at thiar opera- 

t i an  thaa others, and tho tranaferss !sing ~uper ior  t o  tlxe l o n g 1 t u d f ~  

r i f f l a .  He alrso boat i  that rkllLe alone 88 aat fcum mffi aienttlg dmp 
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a;k.f& m i & t  wear the batdam o f  the 1 1 t l S ~ ~ ~ .  fie, I i h e r ~ ~ l o ~ ~ ~ ,  aare~e4  tbd 

inoll giwe8, tclLth bla8k8 mllslb t o  $hem t o  proviU myham f# ~tC%efin$ 

the g&&, &ad on thelie t h e  trluprvarrr rail rfffleslr w s ~ a  ~ l * % r  M r  #F 

~rarr,~mtxat proreti waxy rrffiaisnt. 

La@a irm ' ~ i f f l t ? a  art, net  t r a n ~ v e ~ d ~ e  with the paint bt thlr 

angle, usually fnelng l;hs nw. At rereha1 cl-perntiona f R t h e  intr~irrr, 

the m ~ l e  frm was set at a rmll imraliarrl;lon, &lob aratntud m butter 

" b o i l M  on& ~ ~ O V W  very ~sucrlaeusful, but a r m  tried a t  otkaa: oparraticmr, 

tk@;F p6kef(, k ~ d  &Id f i b I 1 # 4 % @  p o ~ ~ P b 1 y  ~UCRUIA OP I B ~ C ~ ~ X  % h a  to@ d . ~ s e l y  

t o ~ t r , ~ ~ .  Phosa rf fPXss iehoald not be used Wisrlr, b ~ n t g  naar%erIal 3r 

slulaed. They raps mainly uaad an djrdp~~, i n  lrtems hpdmalla elevetar 

elzrlecrs a d ,  t o  a V H ~  imubZl o x t m l  at some of We m d l  apmdut axid 

h g u m 2 i o  operat; ib~rr, Unaar iavorrrbl. rt amdi t l onr , they %re @Ot& 

fins gal8 &g*el.l)* 

C:;R~ SPon or mnpnma grate r i f f l e s ,  aome of vthiah i r e  of 

416- 



1ste13tlerd deriplrr, taw, mllrarallp a38etmtab, r o  thmy eun 'Ibl ~ e t  either 

tsanateres or Langitadfn~ They e&BiPp Imn&leh, are 01-a111m% MQ3d 

- 
mnvrlr~ , and me long ILrddO, bpt are %do srpmed.re dcrr the sve~aga opera- 

timu %@ rkou'Ltw ar pita sxtsrPdlaig arms& %he t o y  of aaah 610% ss 

gookt9t tmnde Ce kaqj thrr rgfflrs FI'ass paekfag agfrsmlls wad. loQamCl 

for the #ollr a d  plotas f r o m  tire* ~arttsrzie, bsi'lar tab-, etac, urn 

used fit; ~ e v ~ r n 1  o p e r e t t ~ ~ ~  #OF rifae8.  

snlevated above the bottm QP the rluicte a& 8c tmtlrr~u~lp~ rlpoae i r  1s- 

r i f f l e  brm utrrrtecl m f d y  t o  mve p ~ d e  8ztd 19 ganerallg f o l P m d  by athap 

Ifnad with bmr& leevSlbg ra spaos Betmen the snda aatZ the aidw a t  

r e t t e ~  a f  tanrifferi elaioaa or tiail uluidbe.  :Ioak OS. onlbhe rirf lss  are 



~ & f u l g  uaadlI They tegtlim steeper irreclsla, and bming cltil'ilault t s  lag 

take up, arc anro adaptmi tar tail  e l ~ i c a a  Qr eth8re v&iab are clmae8 

aften for tho rf?orrrP.a that the rmll Punoat of wlQ rromrsd by tbitma did 

not Jugitify tkeaUStinnb~1 aOtmat!~a. Thfe rqraat Wvu buenders aatfrely 

being re'tainra .auruped t o  uastrr. Thfe lfl, hmrer,  salQm prvraatiealr 

Lack 01' ~ u f i i s l ~ n t  p d e v  grohlwta the us5 of noat  uadaraa~mlrrr La 

L%sa%&, but a ofufae box type is used t o  mod aul?&nta@e at asny of the 
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in F ~ Q .  13. 

Tho pl~-qguIar L ~ U  and tppe ef  s l ~ l a a  bax i a  tired for mi&, th8 

) I l @ s ~  gr~3dw than th* otbel*&+ '13a0 o ~ e v r i ~ e  ~ H u  the ~1~a;fr DP #ate 

pser %o the Btrtap, the wue~-rr l  rr psriag thrr~llg$, am& gurrr over thm &d 

envfng srurfikee, the nratsriolt mr(t rrrarwpema% of w h i a  d*gmbr! on %Be 

@kratlCi&r sf +be f i n s  @Id t o  he B L V * ~  Thebe W a r m ~ g ~ l i b ~  mquim 

elaoinfng avarp day or two, a& the bftrliapp P B L ~  t 6$0+, mktg baa- 

a1Say wK th mu&, Il t i r  rmovrd iLgd wmb& oat 2% 81 blab JLQ~~IAPW~. 

Ihese uardenmrrmtr have h m  amdi tir8. with frm 13 t o  20 per ount uf tt3a 

t ~ t a 5 .  gold maorrsrsri, recavnrhrg m a  Piar matg ~p&&. 5 t m  bet bmr 

PL~PI:&~B bhoufd be o b t ~ l m b l )  ZI e~nditiena rod8 peraSt these araarl~ 

ourreantm& t o  be WCB wi0ur Rhsn the r ~ & a x  f i lu la i~  rrrtd ploleer2 on hi@mr 

On %be Oy@nUo durn. in the XditorraG d i swia t ,  the MB, i r  

both baires w d  fine, sharp and bright;, mitb c m s i d ~ f a b l &  that i o  a$-* 
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tatlhisd t o  qtnrortr. Being looat& 011 thr side of t h e  mouatuin, plenty 

of grade is avallablta. There are n o  hiff fcxl  tlss wlth ol~lg .  The 

u.epo#it i e  kqpdmuliekal, uern&lg wlth a mall fncel.m!ttmt 9:ater rsnpplp* 

firom 8 t o  12 boxus, 24 lachilo ride, are set '  on 17-in& grad6 anb p v s d  

with lsngitadiml rifflee nsrda o f  2 Bg 6 fmah timbsro @hod w5t;h plsaeu 

1~iff1.s~ are agerard 1-1 f 2  inuhe~ t p r t  and he ld  t o p t h e y  by a orals piuoe 

rllmflsrly rrhod, making Lhr nets 6 feet long, h e  ar two of the bexau 

m y  be paved with  rpo iu l  a0118 oest manffclrteso ortoel arid r5ffleil set 

a v e r  A t  the end of thetas boxea I s  n mP eelg  of man13mrre4 ntsa l  

bars ~ e t  trsnorllrea wlth 316-in& ~ple lng ,  the underrise Prm i t  &%lxtg 

through & chute t o  an rfxldarcurrent 4 foot tr;ide and 12 feet long scat on s 

:3~;-iaah m a e n  The erarfaee of  thls an(~erczurrmC Pe eaveraci with oocoar 

#mattingr in turn covered alth wire r u  -teen of  1/4-iri& me&. Strlps of 

woo& l inch t h i o ~  ~ n d  1-12 inahss aids are fancaned t ~ s a a i e r u e ~ ~  t o  

this at 30-inch aentera. 20 mercury is used. The v&teri&l Wlah 



undurrcurrsnt similrr t o  the RlnSt &eaorib@u. The uadsrcur~ats a t  thia 

property have rdtaooered *om 5 t o  20 per cont 3 f  t h e  total ele&n-.up. 

i-.t ~.~ree ope?nti?nr, the b b t t o r : ~  of eaver&l of  the eluioe  hoxels, 

. usulalf y the end onen, rsre equippled s l a ~ l c r l ~  t o  thb @Id raving; sarmbe 

of tha sluioe-box type of rmdrmnrrant, but no gr ix t ly  baing provided for 
- 

eaee considersbls $lne gold, If the fine pol& is sot aoated, nPturruv 

! 
is gone~iaI1y used in theme sluiaelr . lit r ~ v e r d  o f  the ftqpdraulia olcvator . I? 

{ 
 nine^, ~ h b r ~  C ~ O B B M B ~ ~ ~ ~ Q  m s t y  f p l d  l a  preeent, tho l a b t  borr or t w o  af 

1 

the ~ l t z l ~ 6  hsa been doubled in wiath, riven am in* or two mare grade 

an& equippea ao abwe, an$ maKe an appreciable snr iw.  Fl. 22466. 

L!:.erraurg i~ lrenerally not  reqairad for the saving 09 canrrs 

go18 an8 f a  of no vrrlne if the gola 119 rusty or aaatud u0 this kind 

~f pol& a1l.l not ma1gmatr. 'Pbs uao 3 f  -%weury fn the riffla8 and 

unaerotnrrm t lollare f lne Qffm &old is proe,snt w i l l  bra found :ROB t hen* .: 
I 

f i n i a l r  In fas t  i t s  PIC i~ than inperztive. I t  kar u, utrong affinity 

for olean gold and the amlf%vz forrued is nore ~ e i a d l l g  retained by the 



sl:t o f  the &uc&arr and wu;p of  thr sther upseratiara pmotfea aslat@mtf aa. 

but there arp inmeanoem, p~ciatrlarift is the intafioP, shere i t  i e  

gold Fllreaant &hat aobl3 b~ roved ttulng morrow$?, &any o f  tho minsrr, 

anstwtazy praotlam in the interior, Lherlt, oxe aoim nfnrrB wlru are ~ . a -  

famll2ar a i t h  its urrr 

Af61er mu rLuicing $re b o a  19 grogrerr l o s ~  unam t,s etep 

8'11 bb&wge and the deprersimm hsrvs Men filled with rnr~lerid.~ the 

new is *mt aif  pgd the PIP~S~II in  the tappep wtt the BIU~CII) an& the 

wrfarcsurrrsnt# are ahrarged ria mmwg, If' tmerb rretaras @Id i a  p r e ~ a t )  

the muroafp m y  be O m l t t w i  fmm $he mpp8rs b8xw but 44646 t o  the ~ I O I  

b~~lmu !ths tsmrlcmt of marcw'g uesd aar Psb wf th tho riehnelae of thb 

g+rnavel and the  s i%e of tit31 ~p@ratlcm, 8n(a ier addled PWm tima t o  tima 
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w i l l  work dam from the  upper b3me+ aispcao5ally i f  thug heuhrf bo 

Sormaaiee @ad rlmpm4una@* Thr w e r q  mrt ib[t;5 %%em *ad Sn &erglag 

arhsuf d zl~tP &s rfalrohe4 ar spat trred, otherwire I t  w i l l  break up in v d q  

mints ~lvhulrre, wh$& #111 floslt  amby m d  orauar da heavy rnercswy loas, 

T ~ A ~ Y ~ I  is allwayil stratg msaurg loeu, mi asrrel&lranr~~ ia its  UMI r.%f 

remit 1s f%l(llrwl~iw father tha &imfnirt~ftr@ the l o r a  o f  fitts @Id, km% 

when p r o ~ r l y  hsrirrUad rind th& oluiarr ars t irgjlt; ,+wid loag, 8'lrir msroerw 

ctzl other a d 1  altt iae~ wherr ormlp f irm materria.i Bitra etmtaSnlag m9tn 

Their flraetnrt fatal* l a  that theg eogus Lao rsaslltr 



ciwq. bQn 3r tsei ZJ. rr~t upper borne 4x3 ~4Lewt1 uf- @PPIJ~;Y few *a+ 

tat1 LUWP g+i1~rd1$ b8lgj; Uf't urrtiX. at, ; P i u P  alsw 3 a e r  

;,i-oratiL~nsl ~tayr  have regalar certuab, x'sr* o;ia9aeklm qpr a l a h  nag Bu 



mttxi, Is .J~u~~~G Welt 8plr&bB~* ato~l ;  ~Iemil t l . ;  q p  aSPe bQxrns. Ifirg"~tr 

mtzsircl, &i& still m&a in the tboxrrrs+ is i'ariaed oat or o t h l ~ ~ r -  

dries rlrrt rrmowrt tiegi~raing ot t b  haad baa, S b  rt$f'P-orm am 

:St,kter or I - ~ r ~ i i p  mkrLal as ~ . r # b l u d ,  wi utw than &ov@Sed intc) 





muwad Pr'or:. tho ;lia;r2x9P asltzlgm ty u&rair;t&, cad  BQWW~W i L  t h t P w & 1 4  arllliqf 

u r  stbar s e w  ~ o t  ton elutb 

;Araai,tr;i;  ar rae ~ u 1 3  &w L  a d  the b s u i w u  snaWai% ~;c~;ba r i a &  

wr&m m y  iairukda xatlva uogprr a d ,  akl.ver, ph\;lrrta& ilcicbdam, 

uonwi t ee  p y f l  tie, - m a u l  be, hawta be, ahsamX te, $ali-, dxlrtsbagl, 

osasi sap1 t u g  ruofY1*~leffcs,, mbrseliPrcre bar$ bc, t~tlbslit)ia, or etthr~r dslarala, 

yLtrm.g .,A ~ ~ ~ % l . k e ~ i l m h t ~ p , m e I i e ,  ~ a z m  t o  E S ~ Q ~ ,  ~ u ~ ~ B ~ U T ~ I B  axdl 

oUaer ~ 3 4 %  ie~or'ild4; rcrlrmlef a* %he eks~if i a  g;ravJ t# o f  Has  OC thum 

&llisraLa I& aiciuot std high arr tbat uf golci, oa t l ! k  %hair o b a u  osp&r&b 

t i~i :  QJ rv&t;ur 1 s  ~ ~ r ; t  &.fFibtbft, 1: iLut SmpdrstibLa t i 3 4 0  ~r'dl~taiZ';j t ~ ~ i t h ~ b r  

thoLv MOLLS ii;, 00.-mralul cpm~l Lf ot, the Xurgerr b i t8  1 : m 4  t 2 s a U 5 1  



yrtamd uut bgi Baud QP rprpy pCsgi  t S Q ~  water wwgt~Wati(lm~ GOrw BCP 

t h o &  tsirrarala b v e  bran rbi ~aA&;le by-,p;drtl&at of gold ylocrsr anin&! 

Lu aafs cpglw GO r ~ d  write hou baa tbra =in &rouuot; of wvarrb 

&koulri tnarerz'~m bm a&mfung ymu@$ fu u tub ar vat;* af %ha 

plartlmuo wPP3 urrtr %,ha y#ae but arr h t  a e t r b s  tir Mr, bo.ttuta crf &ha 

tub i t  a t i r k  OQ w a i l  uut lutes. 3 % ~  e'~13- a 8 i ~  lib jtr i~~tb l i t -  

bu~rti;rileot m tlrle~l &exL the i~lt~ti~lf~lt be $~1;i~mt199 bg %ha 'LI~wia& 

progoare. ~t rsow O l i ' t h ~  U o l l f ~ w 9 & ~ ; 0 l d  LirCrwee ~ X B ~ ~ ~ E C O I  ifis ~ ~ ~ Q Q B P U ~  

~ t ) i ~ ; r ~ e $  i L ~ 3 ~  tb t~rrblej~ M%fi blW) u d g -  ehs BZwrolwdlrr M 

the W U D ~ W ~  JSk ~Aer)~'~eii,~ %he, plrttiortm l a  oep;u"ared a d  drltLUi to tbm 

uottura a: $hit ,Wt m&a:am. r&bs f E then u k a u ~ t k  by aatmffba ymdrrg 



p ~ o s s a r s  e f'cr nrrD3i)'mPi.x& y Old f rw la Lla~.$r aoi~r;amtP&%%@b C; ma~tirr&, t1:lau 



r<qidl;y tsa %he rttrerw& rimla t o  P A 1  yrr aemt, wbm W rate. 4$ t I i 8 ~ 1 u t i ~  



$htt;/ art, than tmrrtsd aa  beforec ur'twr wililuli but 3itt3s v d w  Perr&irrte 
* ' 3 
4 f 

Lr.uLeutl (1; Zhe w i d  kr~oumeut, o ulegileka %ri~akibflog;~ WL bs rasuuwlrlilahed 
.$ 

'&a adlya:: I rs retuptr~sl go drf va u f f  tire ssmtazy. It P i ;  b p ~ l m q  

u,. ssnu Ilrtuw3y piusdad Auto pat mtort, eke ir.tstLor uf  hi& lati besa 



i r' a s  vdrsti4Ltatim or the mrsu~cy darer not tstaiot Zer a~bOu% ax hew+ 

autuishibsr $n~oq$ i  water  Alllr uwtPI&u-~uol~ rtmizage %he zw@uug LP 

M C O V B I * @ ~  k ~ ,  6 v(aaee3 rtcdattirit~lw =tar+ 12 uo ~ u n b l l ~ ~ r  is p~owirisP, 

Gh4P pipa CIi~tdd &a auvemd w i  Olf gunny ~aOldai; kgpt welf f b ~ 6 L e b  Fh# 

mt;;rfL &iollPd be hpt  at s QaPD& red b a t  4wti3 k O t m V  t& UE #a 

&ivea u f t p  ;I'm pipe  La nuubUp tyljjeu dth a Boawnrar t u  rrra Lr' thrr 

~ o i ~ ~ k l l b r r ; a t ; i ~ ~  t&& tBB1FI QU€QJ~BZUI Tkr~ f.19tQPb f 6 tdiotrr;aii $3  #w& 

dl mL~relqj i n  FL are12 wstl3Jnbrsd p:5uo, #At& the wutlst of the 

r o r  I ? ~ P C P U F ~  iw:, ,.~t+tt very &arigem*pur, 'Lhb lower end cs the srttort pig@ 



e q k a a i o i ~ r  X $  i s  wissr bo i r  &;8!&3 U$ w&& OVQC % i ~  W& 

r m g  i k well W St#$*  as21 baUa &P u.-&"u11~ oe pbtdnelf by C,M P ~ Q )  

taitartr ~f'bsl; ylawd mi a &ow% m u  he1Q d w w  a 4km Su Ufv# o f f  

i:UPU'iQr Xhitr & O U I L t  DQ 3 U M  JUt rlr)~Jr& &ail b b  WIMP &c)~kd U Q y  

d t  t k ~  W'mY fPW tbu ~'LWPI 

9!w ,~4#kW& gp@Ld J ~ W  W&&ljl~~, i f  p;~3bef&# &POt 8 h 4 ~ l d  b 

~poxq:y p d t  ti* h% ts be muii Ly atri)im up aa4 &w 8k ~1ma 13a16189 O Q ~ O P ~  

d u L ~ ~ l  ormds and o t b r  E W ~ D ~ W  w,b7 ~ ~ U I B  a bbwk cllsaoism~ retort 



The? bore& t;l;isa I ~ ~ W Y ,  rp.5t.h ~ J I  imzi ylftasant a d  asrrlee i t  iu ts  tha islag* 

fntu u ; l t l k l i ~  uoOh of unz, fir% illtrle w i d  ti) Lh~we ~ ~ F L O  OP mter &hiah 

m~:ovso rc*, &'G&&Jilira iil ti.. UL b t ( l f l ~ ~  ww a sIstoa1 g l ~  b r u s h  tuo brlalae 

,;Ltii?~k$d I&, WL; LhtN G C ~ & ~ B C I ~  ;~rlL@d.a iwrrr: b_tW 662~- f ' U r  tdd~~glp3kLb* 



bs yrrtrslent 11; the X M ~ G ~ V B  8 . t ~ ~ t b  a d  aQt r"ermo~~& ic Lha OAICIILSW Of th+ 



pwAb% 83ts t?)u*LLglr. h y ~ ,  6314 r i ~ ~ ~ t  W ~ Q  wed ta g 2 w ~  d r  wary 

a t  E ~ E L  U P  t.hri uru~ybe Yhe qUalitj: J; tiha ~ - J A . -  nril; tho uasrrby trmsaa 

WAS mil a s v + ~ ,  ~ztu k.+iil.c?y wdu ruama &r, 1 1 t ' ~ l a  Iri ovttb~f~mt. XhPl 



o u ~ t m  hre uw @assad smept u few 3:" tb uL&r yrooyeoluri ,  s o w  &&jr 

iu  *a r'orey UAe u1a ir,Ogam% &. is t ; f iab~~ QuOQ dm% t 5 ,  ~ u m r r  ~ ~ w c h ~ ~ d  

l iy  ail iarmaatn nore %be  wag QkUigr.9 at ca PB~UOMOP of #I+ ti0 ~3.a i ~ m  

l , t a  wst~kl  ralwa N P  uu~61rl Muat .OP ths &8tt mOort r y r q f l .  a d  

t l ~ L 5 k a $ ~  + 3 & ~ 0 t ;  kQ UW b ~ k o & t ) i m ,  Y~rit@i ,W&~PEd.~bd;r~f~~ 9F a- 

(NiiUk'iae * 

b.srrtrro ;ana~aO%&ti t ; h ~ l r  o m  wmjr ~ l l ' f l m ~ p *  1881tkza:, dl GOU 

rlauasrt.weo. &no wtth & A  tSte u&mA w of t+b osr;raay As06 % aertdn ~ U ~ ~ G ~ Q I B  

fur n:elt;Lq, asmyin&, iarurr;u;&al B X ~ ~ ~ Y S ,  re f i~~kng  mci wmk1r1a5. a11 

QMQM &urn ws OW 61p t ; h ~  ~ W I W  0~ O ~ ~ D W W  m d e ~  Y2tit l l )~ -4 Z p~ 

orsue L L  t,he HU;L i a y&+et30 or nxw,  a s  bmk a:ar~(tt~ 3 p ~ . r  a#n6, 

b e ~ r y  ix.  in f i m L & a t i .  dlutria~ g m f ~  CWFR thg i~rrliw.rmas ~atl?t:$ fire hldr;i;13~ 

r;be Skkib&iw QU% uf the g9ia WCr t tC$3 ~lrAzigLw2 fa Of' OU'~@U#&~ r e q u l r n ~  

~ u r ~ ~ A w r & l e  mrs t i t a r  

$t&@ $w,a;c &kp UY fB~gfY)#SLtti t ~ ~ i f  X P B ~ ~ P & ~ ; ( ~ Z A ~ ~ ~ ~ V B ; B  i l *  the &tt5t%ll 





ssrvor&rl, lnrae~rnd Yo~arLli alaas wil im. waal %&on to the mguisr poaha&a 

tsm bat in~;umA ur,, %a + L W ,  rcpw papmnt af 25 cratttsrr 



An act t o  aupplitaurnt the minlng Iawe of the b i t &  StatsB in 

the Yarr:ttloug sf Alaska art4 t o  wplro1 rm aat snt iblwi ,  "&Y A e t  t o  a p p l e  

aten(: the minirig 3.- o f  the Gnittsb Stlntcre in their ap&itlmtioa %o tha 

Territory of bls&&~ yroviciliag for the location wra pi~orrrrton of mlaiae 

clalzuta in d\rarka and r e p l i n g  dl hots andl prts rrf ants in eonfliot 

irs seatad $9 )I.& 30, 48, ia Wpter 10 crP fhr Basalon Z a n  bP U&BW, 

Bsaticm 1. 8x12 parom quel i i ied arurer ttre l m s  of the lPnltrd 
: , ta t~f i ,  rho ilirtasrrsrs nwn the public domain within thls Sterritory trf 
ibl~,slaut 1% g l ~ u e ~ "  LIepo~ft of gold Q;P other mlneral rrhtcrh is subjret f 0  
 at^? &M9 patent mdaP the aafaing lam o f  the Unit& Stattro,  m y  Pooet;a 
a mining ela:Lm theroon fa ths f t o l l h n g ;  138nnttr. t o 4 C 1  

l e t  Be shall part, or  mltrr upon the initial perf, ataha, cur 
nienurmnt en the f~ lab~r  1 nsticrlr of locrtisn mntbl3rriqr 

a. ma nsmg ar mabbr  of the c1siz~. 
b. The ssae of the f s a t o r  or l o o ~ t o r e  
o. 'Pka b f e  o f  dleaoQlery -4 of ilaetfsrg natlae ss 

the &ah, 
8.  Thr atamber of  fret In leggth and width of the 

claim, 
'?hl8 natioe &all be k r ~ ~ l r x r  ar the lbabtlr~lrs notiao. 
2nd. lia shall distfnutlgr mrlc the Soaa tioa an tb ground so that 

ltpr t~oun&itrirg~ earll be read113 traebd. by pltlacinp st ea& aaraer or 
snglts th~reof  oubstantfal atmer,  or postsw not 'lama tlrnrn t h ~ a e  feat h i@ 
s~bevct tka grrmad, and threa fnuhas in dimotar,  henrd en forrr triatas; or 



bp placing m l  aaeb tiornor OF &angle t h e m %  awiCi6 of mrbh sr roak net 
I.st3n twn three feet fij@ mb tbw Beet in dfaaaeter m a  the ataRast 
p o ~ t m  or woaugletatir $0 urmi rmet be mar&txl tlefth #he naw 0s m b & r  a t  
the 1~1ai.m and the cll)$ign~tf ibg number of the comer or m&e, ?bsg 
initial,  stuke or nonumalt 6haU be one of the cora~r e t a b e *  *ate  or 
momnents of the  Olaim $amtad, 

If Obo claim Pir  locubted on ~ ~ o m d  tbt; f r  aovrsred who'l2g sr in purt 
with B r a s h  or truer, en& bmlrh or t # e ~  tlhal1 Be a t  or blase4 &la&$ 
t,he line# O P  ~t3drlL Q L u ~ ~  16 OLR to  be readily txuhbmlr 

If Ism tad i n  Iwn o j m  uorznl;q, the bm2naarp 1 inar rW1 be 16catubr 
bp y1,naiwg tine stake@ m Iln$ momimn%s eo aB $0 be raaUlly tmaab 
i'rom Borner t o  comer a l  eald axah. 

Sectissr &+ T.5tliln nlmty d%ps a f t m  the d i a ~ a v ~ r l p  a d ;  port- 
4~ of bha notla6 sfomwaldo tb$ leatitor r#a@?d wish the Brcssr$@x 
of the 3iot;riat tihez%P.tt saals claim i r  sttuetsd, m csrtifieate of ~ Q G & - .  
t i o n ,  b u d  aertiflwte sfiP3,1 e0nttti.n: 

(a)  The m e  b r  amber of %he ulaimu 
[bj The m e  of tha loornt or or lomtate, 
(o j  The date of diaaowarg and ofu paeelng of the 

% o a t . i o i ~  notias. 
fa) The numbsr of f ee t  in hengtb a d  width 91 

alaim. 
(a)  P t  smll set Forth the  S P ~ B U P U ~ P ~ ~ O O  w i t h  

Pefsrance t o  rrolnr nrataml obJaot, p ~ ~ s m a n 8  
m o n u a e s f l ,  oa w e l l  k r t m  aimklng alr i~lr ,  ts- 
grtfirr wiaB o 8essriptl.aa o f  tha b~tblldrkrle~ 
thm-aof cao far us applZed bo tho w b e r i q  
of UtrkoEl OX. manrrrr#atti. 

2 failure t o  r~la0?4 a e~trtf fibstlf  0% IOWtf on of dllbfl 4 b  hor6112 p]rovi&.8 
& h a l l  oJ.nen%te as and be dee%~d eban&cm+nt thereof, ~ n d  tbs gra& r o  
loceceS &ha1 be own t o  re-locatPon: pro~Sd(rt1, tl'mt i f  a full acutnplianee 
with the preoediag j~ravloirrns o:? IRls aat @half, have been mrh befor4 any 
loc-ntlsn bg matbar* rue& ocmplianae ahtd.1 'Jp#!4nl;o t o  prsrsnt the abandon- 
ment or frtrfeitu.~e of moh nlsrlnr && rove the y i@t8 of the orlyiml 
l ocut; or. 

O ~ Q t d t m  3, 140 B B B O C ~ & ~ ~ O Z I  j h 0 4 I ~  ~inSng U l ~ i m  s h d l  Rareafter 
he Locmtr.8 in kaarka in excr@arr 02 foxtg eoremc awl on %mry indivfdvraE 
ar crros ocletim I&OCBOC ailtin& i l f l [ ~ i m  l o a t e d  in Llaslra r f f a r  A ~ g u ~ t  l e t  
l $ l Z v  mc% until ptmt here beem leeusti thsrefol*, m3t Ilea& than. Om Hun- 
dred ( w 0 . 0 0 )  lmllonra worth o f  l ~ b o r  shalt be p a r : F ~ m d  sr improvma~zts 
mdts during each alertdarr gear, lnabndPap the year 81 X O C B ~  Sm fer e ~ a h  
a.ad cbvery taent$ %ares or f ~ ~ a a t i s n  thereef and wh181~d the t i t le  ef twe 
or  ::larat aontirnaaa ~Aaasr erl.erho hale brscroae vsrrtsd in the elrme psarron or 
pars:,nrp, or t lor~tdr~t ion~ the a i d  amml aeisetil.rnmt work OP lmprovmmtr 
zsy t)cs done or mile a t  any plaoe or r;Lauan 334 m i d  aofitigaoulg i'3Ei~lr 
claitvrr, :~raviaed that euch saark ar improvamcnts inure6 to,  timi f a  for 
the b~ncrfjt  of the  mtf r0 &lo@.% Of m6h &&t'$t?l" ~ k f l l l ~ a  fa c ~ Z ~ J S U ~ ~ B ~  
t;ha tralue of  a~aefi~aent mrk or iznrarernent8, kkie rats of whr-oe wid 
in t i i s  v i a i n i t s  for efmilnr wnrk, shall b@ n1lmed1 



5a1otSon 4,, Jt Ir f'urthsr pruoided, tiat ar. rrurvcty o f  t h ~ l  
clla3. or elollm~ by rr Unite21 Btetar Mlnrarrl Sarvemr may 'be omdi%& t o  
annual ooorrrrnent work, h t  in  no a a e  shall the oredit fop 6aEh mwlf 
and i t 8  retrundoadb expen#ar axawd the rsqtrirrh uramrmamt for one g a r  
an fhr glais  or alafl-r rmtagrd. Qz6n arsdit %a r o q @ t  far moh *ark 
er lmprovcnnmt, $he QZalmat mat f i le  In the iieoordrP*s O f i f l a &  in 
ciiatriat l a  Istrlah the dih 18 eituatM ths f i d b  %Qtr~ ef' tba L P V V ~ ~ ,  
bogwthrr with a vbuahsr mhowinay We cO&t a t  marsh ruurlcjt* p r o p f l y  at- 
tested by the earrayor, InaorgorsrDlbd Iz&o tka grot)f a f  ammdl lab@? am 
in cam of  al;harr elwa of 1~lber or imgrotmentr, all 2#wiW for 82.1 
Sooti~n ~ B W %  [ Y  UB thl8 AaDs 

B o a i i o ~  BU T h a t  no in%irSbuui3 plea8r minlq Inaat P u a  hwe- 
after m4e ohall be m m  thm t h l r t ~ e n  hWkrtg t m t y  tl3$Oj Pwt in i t 8  
@ a B a ~ t  11n@h: and a0 m~~ctiafiuz~ p1.noer sln3aa alrim hrrsbftrr 
losetsti shall, IM laore t3aba two thourand r t x  hmdrad P o ~ t y  (2640) fwt 
i n  i t% greatest lowthe 

Any leootion mde ognblafw en eraess sf g m w d  bagbad U s  l imf tr  
preara~ibari in thie  hut,  rlther i n  arm or 'l,en@bh, ?M r ~ - l o e e W  BIC 
$9 mbh OXPIIIIIB, but ~f-lorntl4ln ahdl be tlpbn mlat 4Hkd of' th@ @l&lUi 
fartbe~t fros 6h4 Inttfal st~ka, pmt or wmusllont. 

Beetion 6, YAaf set p3m~ ol' attorney bar tba lwatlrpn af 
;bnesr mlntng alrskracl fa Alauk.la shel l  ha oa3ld or have a~m forerr QY effaab 
~ v h ~ t e s o ~ ~ r ~  nor shall auy lrbeatiear mada tinsrmmder be t8'h id or lave ~ n g  
foror o r  efirart tuilsre u w h  p e r  of  at0omey Be 4ta3 ezeaa?ier%, rtaa adcacwl- 
aq%d hafore an offialrr rrrttborltf& $6 ~ t b i ~ l l t + l  o*t)U 8114 rwl)atbd $13 
the offiae of the RworQsr far the dlaWfat  fa whiOb $ore& u l ~ t a  f a  Ib@Ubbdr 
Wior t~ the of' f h l  f i l ing fa? re~tor$ of any XWstibtl thlrmLbW6 

la0 ~ ~ P M S I  ~Illtll be an%h~Pi&ed t o  ac~t 6~1 e m f  o? attorney bar ithe 
lort%tlon of lyl&uer uilnfng alsfae onurgt tmba~ srlttrn power of tabtormy 
tIuZg tuemted ma orahmwIe@pi, rand no per@- otuall. be asraw$W t o  r a t  
ns  a~ttnt o r  ateomup in faat BOP the  1 0 ~ a t l o n  o f  pla~llr talniag cloimr 
jPar ::OPFI thm one f9divf&mX i n  any one tisaarding: Oiltri~lt Wing  thm 
frtunsle calsaaar aoakh, That lrro porron~ shall he~~mfber :Looante or mura to 
be IOCB~~B~ Mr hltll~eLf, mom tkrS;LI h m  pluar~r mfmlng eilallser In aq? 
aa1813br month, f rr %.ny one Rsoefdln~ E i s  trl at,, me ar bo%h of' which 
lolltttianr b& fna&uded fn os~aabiatian E ~ O L I I P ~ U ,  

Wetian 74 fn baker ta hold %i a l a l ~  or ulalm after th$ 
arrmw.1 alerearmant work Jme bsan dona tMrem, the tmmr b f  mCih B ~ S B  
or d,eSm~, or rone other perem bztvlag ~ m ~ l a ~ e  o f  %ha iaGtat  @haill 
?a#e $11~ an rrff'idarlti NP t%le priammoe af  a& rrrrarrrnraazt wet% 
v:btk the !ieua~rr of tha district in whl& ~uah ulrhs  ol olairm 9r ar 
trra l.osata4, not later than ainet3 f9Of ztolyo at'ber Bhs alaur of' the 
rb&landrtle, ywr fn ~ b i a k  a u r h  work was doart or the imprarmeata %a&, 
whiali af i l l lav i t  onall. sat  fDrth %he f&tmin$p 

(L Thg name and mibrrr~ of the alertls wad whore si tuateb, 
( b f  '?ha m b a p  aP the uuge SorR and t h a  akarrkcter and vnlrta 

of the improvmnbe mde therem, 
( a ,  '?bib drr te sf the p t a r f o ~ d  of  mflOh Ir~bbr r8ra& the m k i q  Of 

muoh irnprovwmea&r. 



[u) boe, pJai~% *are rgeh work war dons kurd Smprov8matnEe with 
refarenbe t o  tks bmndarfss of meh s1aim. 

(el k t  whose in8 tmcl the work ma18 Q O Z ~  m d  Improranr~nto ~rrradr, 
( ? I  The oeturrl. mount plr% far rueh wrlr md. improrctmatm 

mcl by Prrhm widr wrftm m& work was not Bone or irnpmra- 
mrnta ~ a d a  bg the oma?r 

Thca failura t o  fils f o r  ~p@oord %be pros: 9f osreusmwlf, work Ips hoPelm 
provlabck, slsd1, be dlbsmgd azi &bmdomolnrt of L3e l u a t  lo9 ua& (the alorlm 
88#13 '$43 UR'bJebb t a  rrlaal ion by amr$ 0 t h ~  perboa* pr@viba, h~ldt~ver* 
that a amyXirmtrs a i t b  tha gravirfmr o f  t h i s  @eation bator@ aha$ re- 
larslueian, ritlaf.2 oparbta $4 aavcl the ri&bir of the s~ l&arJ .  locatur, and 
&I~lih@p provided, that f? laaid plarrer dafm or ahiiau b y @  not bsen re-. 
foaatrsii Bg m y  other per~mi or pe.*oaa withiu  oae getr after sach for- 
Pel t a p @ ,  the laet  locetor, alalsrant or offgar of fwf@ltlbd alerim my 
seturn to  aeih forfeited da is  or elairne and ra-Enwit@ tBs mse an thou@ 
the s u m  ha& never Been l@oatetir 

9eiztim & r  4.ay qw~~mwho ohtill =leak or nubuartbtl any afff&tviL 
req~ired t o  be mrcrls under the prorioi bns e;f thd r sat, mmlng the 
rrtatarmottt )*rein aontelnrll, or aw of them, bo blb PBj.me,in whole or fn 
part o f  a t tbmt knowing tho rgaOgaegtri tharoiiia atvnWaed t o  be trrre, 
sbal.1 bs Barnad g u b l  ty  of perjury, upn emtli~blthr.the~e~f ehlSl ba 
pu'~zlrhesl by irnpriaonas~xrt tar tha psnltsatbary riot 14~0s tbaPl one glptar nor 
n o m  fi+s WWar CZw mrud~ &&.I ladwe BP ~ ~ O O X U J  ar S A C L ~ ~  
a i d  in l n d u a i n ~  or protiurh~ m~ttXer t o  a m i t  psrgury ao herein &sf$.nsbr 
erlmX1 be gtailty of atrboraation o f  pis~jtzm and npoa emvil~tibn thambi 
a h a 1  bt, jMBf#)ned (a@ h%i*$ll protibeci $OF ~61~&37 ,  

:;eatioa 9 .  T h a t  unft plorsrr nlnZorfc claim lomted or attmptd 
t o  be loaatrd in vioXal;irrrt sf &agt of the prwisiom 09 $hi@ set, &&.I 
bo null. a d  void arrd rsver t  t o  the publie dnmlaln and m y  be looatad lag 
any qwillflrt$ becratof. un If .irs mah prBios atempt hlCd'b02t mde. 

l a w  t o  bt&~ B Q ~ ~ R S  at; rafl timer t o  m y  nine a d  all parts tktrreef for 

the ~ I ~ O S G I  o t irlspotrl~g the rsro~k&n@~ , tfmbaf%ngt uentilat Ion, rmana 

4f fn~fi'ems an$ s~raes, an$ the n w s  auupced and in uea for the 

proa~rwatf~n sf tho 1Svea an8 anfety af the men araplaged uaclctr rround 



mIpnfsgera 5s rtrgwrimt;enamntn mrtst rmdsr msk nunei~ tmae as mfq bm 

nseesmry t o  malkle the  in~peatOr t o  W e  $he o.sual9nt 5m. Lhauld a= 

nine or portlm theraoi be Fewdl t o  be tc  %n nnenfsa ar fneocure acWi* 

t lea ,, ar if wemr fir# t ai& mmauros hevtr aet beau rbnptmi, t'h, 

Ineptotexl rh&f serve notiaa in writing, netting forth %ha mWrr arad 

pLaoo o f  theas $edscr&e md requiring Ulm t o  ba rewdled within a 

speoi i i o d  time. Tkse alns inrpirator must ?re i~medistrrhjr not i P i  

the g*xrsm l a  3 ~ 6 ; r g ~ , i n  the qutakaat -net powaibfe. of w y  lrrerjaw 

OF fatal oaai8rnt. S f  dhr innpetator aennat Be lnewdlmt81g p~asmt, 

arlt;ten atatmento maemiag Lhs asodtlmt made h~y thost  ri%nsePriag thrr 

saw3,mci earom ts, mat Be prom&,  end & l a g  wZt;h 8b vpittm plo1;art 

met be f o m ~ d e d  t o  tho faepetssf. " r l t tm  report of nixasr sra- 

ciasnta aha11 be mido promptly to the Inepeetor, e l a h  &.dl1 briefly 

dsacribe the atwirSlants olnd r t ~ a t e  th@ mrnblbr o f  drgn tbr, Sn@lrod w8B 

Incapel terl;eii Won - srfsming his r e ~ l c r  dctlar. 

'Fhe ?err1 tsrial Xlne fmpaotar #ht&k distr$bu%e b l W  fmmr, 

requiring 4 tetiatloa of  acscidente, lbbar,  lprrrQuoGlsn or au&, other 
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iuzfomstjamr grs the G o v e m r  may reqtair81, w h i c h  1ht~11 be f i l l e d  i n  wl 

return& t o  the mine ins,po6ter*s off ice by k e  pemon in crPas~#a ~f the 

p~w4Ye of the YsroltarioX Uine Ineptkatarr the pri?+i%f mar Of &ha Aate, 

for the crol L r e ~  t l o g  thareal, I@ t o  ]:'rotide yuni ebaant for doing bfssinsmr 

. 
2aatim 1. Any person, ffm, or oorpomt I O ~ Y  W O P C ~ U ~ ~ & @ ,  

OF atcmptfng t o  prn~eaut@~ eny of the follmiag Zioleo of hue h e e e ,  ov 
sh-c, ohall. emriloy any of  the f011OfRilag B ~ ~ ~ , ~ Q B G I B P ; +  ill tbb 'P~SFP f tom O f  
hlnrth ,  1~rtraI.1 app'L.:; for aab obtain ri 1.icaenrae sad pay fop sriid biasnre, 
for  the respct  i4?a l irtee 3f btlfllnarsc and &prL ianaer. a e  P o l l o ~ a  r 

.b..**...***a. L I O ~ . ~ ~ O b @ ~ 9 b . a ~ ~ S . ~ ~ b * . # ~ ~ ~ ~ ~ ~ b ~ 8 ~ * ~ ~ ~ ~  

l5kbi :.3E:fXk: One per msnt of ti16 net inamre i n  exaerrr of 
ten thsusand(~10.000) doLlnrs and no t  5n nxceraf sf Pire hrulclrrad 
tnmwand (;BOO,QOQ) d a l l a ~ s ,  and on a l l  not !name fn oxoewa aP five 
tsunw~r: thoumnd {,5OO,OQD) dollars rana not I n  exaelaa of' one z~!llicxl 
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Meogz,  bjln k 1 I ~ e r  ~ r s  awci rooblxleult, P~fhorttr 2hnd ilasteir 
UI @, Qmsle LUPVQJ, wtbr mp1A9 26~par 314, 1Y3f3j pa &!69.W 
W Z B F ~ ~ S I  md ~larcsfZ.luat;2 wu atb p l a o u ~ o ,  Ir'. b. Mole  8 w e y  i h t i X t  828. 
1998, bm 111* 
Portiiat;lctu a9d absuBfiaattsn 0% pl&merl~i, UI gr P t i ~ l r  3urnajl M l r  bB& 
6914. & r  48. 
!We i,Iamia LIniru fnctuofit;ry, w u e E  rayorti,, U. 2. Ue~l. a u m y  
Ikinerail &ouluro@r; o f  i~h&&~ 
, h e  b Q g P q & #  UtlJ Q#olO~y Of A ~ B K J A .  Utr i;et43. &iiZLmSif. &'POPu 
4b, 1Wb, SP? pa 



UXey,  &UPABD, ~ t t t r a k 3 l a g  &O oent Bravef. at a ErtlFL1, &ttbbZe 2kleorstw 
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