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L E T T E R  O F  T R A N S N I T T A L .  

DEPARTMENT OF TIWE INTERIOR, 
t l ~ r ~ ~ s n  STATES C:EOLOOICAL SURVEY, 

11 7 / 8 h ; ~ f / f / , ? $ ?  11, (',, f7d>7l1#- Is7 
SIR: 1 tmnsmit herewith n mport by Mr. C. IT. Purington on 

Methods a~ld Comk of Gmvel mnd I'~Rc(T I \ i j l l i t I ~  ~ I E  Alaskq :lnd rec- 
ommend it.q publication n hellrtitl. 

Placer rnini~tg in Aln.;krt i n  aff~ctod 1y vondition~ ~r*hirh are not 
conihined in fins otI~~.rfiulrI fn~nilit~r to ~Zrneriatn miners. ZIenre new 
motrhoas of operating must br ~ ~ ~ l b r t i t n f ~ d  far bhouc wlrich n r ~  ~mployed 
in othor rogjgjons if  thr! g r r ~ t e ~ t  .tucccm iia to he oltnincd. 111 tm u n y  
Ewes this fact has not Iwcn atficicrltly rrcognjzerl nnd mnny enter- 
prism have therefow fni le l  w hetl they shotllcl Imva succerrlt-cl. T h e  
failures have tended t o  dcbr mpihl from anhring n field which fitill 
prcaenh many opportuniltics for  psoti bil t l ~ .  invcattnmt. Soma of tha 
tacton which i n c ~ b ~ ~ v e  t h~ rmt of piu~duction of pincer gold in Alwkn, 
such I ~ R  bigh mtes for tmnsprtation, ~ t r ?  changing for thn Iwtter; 
others, such IU the intlctcquatc wster supply ~ n c l  low-strcarn glndir,ntn 
which prevail in many lruxlitics, ~1 .c  pcrmnnet~t and rntrwt ba n~rlt, fry 
properly applied rncthor1.r nf ezploitaticrg~. I t  i n  tllcse fttct~ wllicl~ lrd 
to tire invewtiption so wucccs~fully mrsierl out by Mr. Puringfon, t IJF! 
r e ~ u l h  of which fire hcrc prrscntcd. 

J t  is hlieved that this report will  stia~ulato the nlining indu~try 1y 
making ~vtli lal~le,  irr roniprrct form, thv nci-umulated r~,suIt.~ ot! t l l ~  
nxprirnce nf mining men ia this Held nntl hy dirruting attrmtiotl to 
tbme wining rnethmb d c r e l q ~ u l  i l l  older di~tt-icts whiclt npp-tir to 1m 
udnpted to the c.onrIitiorrs pwvniling in ;llnskn. Wllilr nmay uf thc 
f i ~ n r ~ s  pplvsur~tcrl, stromftig cost nF lahor, transportation, I3nc.l f ucl, use 
H I I ~ ~ C C ~  to flu(-tuation, rvitll a p l l c l ~ 1  ttnndeuc-y to d~creane, j e t ,  as a 
compamtive sturlg of  minirrg mc thoda, this report mil 1 form n relnahle 
pertuanent.cotltri h~ttion tu mining Iitorature. 

Ve y mspctfully, 
ALFRED H. BROOR~, 

Geai!qht ikn LVh~wp Bi&.vk. of Aka~karn Hi~wu.4 R w w c s ~  
Hon. CHARLRR D. ~VALCOTP, 

Di~eclm United Stata G~b.h~kaZ Sum*. 
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METHODS ANIS COSTS OF GRAVEL AND 
PLACER JIINTNG JN ALASKA. 

M n g  to the fmt that nurnorous rcqursta have hccn remived hy the 
Geological Smvtly during bha last tl~rrc prim for' infnrmation m p d -  
i n g  the cost of cq-mnting go ld- l~enr in~  rll l~i \*inl  d~pos ib  in Xl~skn and 
thn h s t  mcnna of working tho clnims in thr, r.*rion~ distrirt~, the 
pmparatian of a rcport tatti  lmdging H I ~ C ~  in fornlrttion, in so for as is 
possible from data at present ohtninnblc, \VR.S decided on. 

I wtls requested, in t h ~  spring of 19N, I F  Mr. hlfred N. Rrmka. 
jpologist in chargo of tht! dir*ision of r \ l~ sknn  mineml srcoums, to 
procood to wmo of thr most important plncer fields of Alarka during 
the open sewton of I914 r~nd to collcct data for an eceuomia rcport, 
I WRR asked nlsn to visit thr n~aiglltmring Rriti.dr fields of Atlin find 
Klonciilra fur tho puqmw of warparison. Mr. Sidney Prrige w w  
a n ~ i ~ n c d  ~ f l  my nwnisknt for the firlrl and oRce dr~t~ies, and has rcndnred 
maut eficien t nid drzring t . 1 ~  ~nt i1 -e  progress of the work. 
In thr north tbo d ~ t n ~ a t ~ ,  .\din, Klo~idike .  Ilirch Creek, Fnishnks, 

ail(! Sc.wnrtl J'c.ninrrzl:i districts \verp, s~tc'cc~si\-ely visited, and on thr, 
rrt~trr~ a sflort stny ww i1111Cle t i t  the plrl-dwdfing t i~ ld  of Orovillc, 
CHI. 1% J"1. I I ,  p. 14, p i ~ e ~ n l  mtttr! ~nrtp.) D ~ t a  conmrning tho 
districtw not. r ' is i t~d -the Porcupine, Chistwhinn, Cook I n  let, Forty- 
milc, and Ib t l lp l - t ,  nllrl remote parts of hSe~rxrd I'eninalla-h~vo been 
c o l l ~ c t ~ d  fmni rrlinhla n o ~ i w n ,  especially from memhem of t,he Geo- 
logical Survey who h:~\*r made investigations i n  those portions of 
A Ir~.ikrr. 

ITINERARY. 

A ~tnrt was msde franl Serrttle May 26. Five days, from May 30 to 
J r ~ n e  3, were  pent in tlia vicinity of Juneau, Alaska, where the plarers 
of Silver ftow basin and the power plant of the Alsuka-Treadwell mines 
werc inspectd. Six dnpa, ,Tune 11 to 16, inrlusive, were spent in the 
Atlin dirtrict oF Rritish Columbia, where ten plants were cisited on 
Pine, ITillow. Uonlclcr. Sprurc, ~ n c l  McKeo creeks and Gold Run. 
Twent+v-t.t~n d q g ,  Junr. 25 to lJzily 16, inclusive, were spent in the 
Klondikc diitrict of tha Yukon Territory, whore 38 operations w m  

13 



vi~ited on Gold Run, Sulphur, Uppcr Dominion, Bonanza, Eldodo, 
Iiunker, Iat Chance, Bear, xlnd Gold Rottarn creeks. Three dsya, 
July 17 to 19, inclusive, wore spent jn the vicinity of Eqle,  Alaska, 
two operations on American Crcek being visited. At Circle the 
regtitar route of tran~portrttion via Yukon River wm departed from. 
On July 92 the party s t t l ~ t ~ d  w e d  with a p k  tmin and reached Dead- 
wood Creek, i n  the Rirch Cmolr diatriot, on July 24. Thiu day snd 
the next were  pent on Dedwood C~wc~k, where 6 operations were 
inspected. On July SR,5  aperittiona an Mammoth and Macitodon creeka 
were visited. On July 87, 4 oper~tions on E ~ f f l n  Creek wem visited. 

The route WRS Ithen ptlnued w ~ s t w a d  ovar tho ridge trail to Fair- 
hnks Creek. From Aumst 1 to 5,  inclnsiva, nearly all the oprations 
in the recently opened F ~ i r h n k s  di~trict wem visited, including 35 
operations on hirbrrztks, Chnthttm, Cleay ,  Twin, and Pedro creeks. 
On Fairbanks Creek a junction wnn m n d ~  with Mr. L. M. Prindle's 
psrty. and it is duo tr, tho fact t h ~ t  the two parties worked 
topth-her i n  thc Fdshnks diatrit:t that 1\11 the operaltions were visited 
in t h e b c w & ~ v ~ ~ l v a i l n l ~ l ~ .  During thcffiwsuccccding draysas much 
information its powihle w w  colIncml i u  the town of Fairbanks con- 
cerning the new poFtl finch of the Tnn~nn, nnd tag party then prwecded 
via, the Trcnann, Yukon, and St. Michrrel tn Nome, arriving there 
August 20. Prolll Allgust 81 to Snptemhor 4 ,  inclusive, 21 opemtions 
were in~pectod on Anvil, CSlucicl-, nnd Dexter creeks and Grass 
Gulch, and on  Newton, Pelok, and Dry creekg. 
O n  SoptAn~ber 5 tbn p r t y  proccdcd to O ~ h i r  Creek via C%eenik 

and Council, and from Septcrmher 5 to 17, inclusi~e, inspected 29 
 operation^ on Ophir, Crooked, Wltrrn, Gold Bottom, Penelope, and 
Big Hurrrth creska ~ n d  LCiolamon River. 

After i*.turning t;o Nomn a week mm consumed in completing a t  
the offices of tho mining cornpani~a the data a l r ~ d y  partially obtained 
on tho creeks nnd jn gnth~ring d l  possible information rnncprning 
operations in portion# or Seward l'eninsulti not visited. The. party 
arrived in Scnt(ln 0ctol)vr 2% and after a few days spent at Omville, 
Cal., ret~rrned to Wasbingt'on. 

FIELD METHODS. 

Every opmtion in  n, district waq rlot visited, but enough rcpresen- 
ttitiw! claitns ware axarnirled to give a fair estimub of the coat, utility, 
and ~rluptnhilit~ of eacnli method of mining. 

For n*sistnnco in otriaining the dnta necessary a blank, a copy of 
which i s  girert on pges 17-20, w s  sent to at1 the placer miners of 
Alaska wllose ddresses wem known. This blank was accompnied hy 
a circrdar lctkr, and in mnny cases by a personal letter, explnining the 
purpose of the investigation. The fact that rep1 ies have h e n  receivd 
from all parts of the Territory, in many ca-?es from the mast r~rnote 
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camps, shorn that the mine operntors take an interest in contributing 
to the prepamtion of the work in hand, 

At the operatiom visited 1 3 ~  myself or by Mr. Paige more detailed 
jnfomntion was collected regarding costs, the handling of water, the 
setting up of the plant, and tha mschanicttl appliances. Forms I, 2, 
3, 4, or 5 {pp. 17-25) were used, ~ccording to the character of the 
operations. Photographs were taken of all the operations visited. 
Over 400 excellent photographs have been obtained b.y Mr. Paige, 
some of which are reproduced in this report. 
In each district a study has been made of the water resources, the 

most important factor in placer and hydraulic mining, and of the cost 
of building and maintaining ditches, flumes, and storage reservoirs for 
the purpose of using water tinder pressure. The ilnpnrt~nt devel- 
opment of ditch building in Seward Peninsula has been especially 
considered. 

The quantity and qmlity of timber in tho mining districts has beun 
considered with refcrenee t o  its use for f.u.uel, for building flumes and 
sluice boxas, and for timbering drift mincs. It is an unwelcome fact 
that the important placer districts of the Northwest do not contain a 
great amount of timber, and the mining communities of the interior 
must use with Biscl~tion tho ecctnt supply of native timber at their 
command. 

The questions of wages and cost of living h~r~ve; been considwed from 
the standpoint of both the laborer and his cmploger. Tsmpornry con- 
ditions govern wages in Alaska to a notalnlr: degreo, and the hble of 
wages applying in 1904 rnu~t be understood to have only presen t value. 
While the OP pay for minew uppeitrs utt,rxctively high, the post of 
living and of transportation to and fvom the crmntrry must be consid- 
ered, as well ss the shorhne8~ of the wtive scanon and the low rate of 
winter wages. Alaska presents a small field for tho% whose aim is 
limitcd to the earning of a day wage. On the other hand, men who 
are willing to work for n*agcs during the summer, and actively and 
intelligently prospect during tha winter with the money so earned, 
have always the chance of finding and l o c . = ~ f ; i n ~  a p y  strertk for them- 
selves. 

Tho main object h w  been the determination of the cost and most 
expeditious means of get tin^ out the auriferous material-gravel, 
sand, or hed rock; of the cost of obtaining its valuable contents; of 
the bst methods of hydr~ulic mining; of the cost of ~~emoving over- 
burden under each set of conditions, nnd of handling the tailings; of 
the capacity and cost of installing nlechanjcnl methods; of the cost, 
capacity, rind adaptability of the nlethoils employed to thaw frozen 
gmvel; and of the most feasiblo method of mining in little-developed 
districts. 
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C ~ r e  h ~ g  IWPII  hlli~tt~ f o ~tvoid t l ~ ~  p t ~  tdirt~tio~i of figel tns whiclt were 
~ c c o m p n i ~ d  11y f l r ~  trc~ql~rst tllnt t h y  I P I I I H ~ H  conlidrnti:~I. 1t may, ill 
genernl, lm naid tlbnt tlitl drtr~ilt*tl dntr~ furrninhrd hnre ht?~n used mninly 
for t h r  pllrpouc. t ) C  rornl,ilntion. nntl l~nvs not hrnn herein slwcitical ly 
I tnnscri t~~d.  

I n  dtlitioti to mnttrw ~ ' r l a t i ~ l ~  djrretlg t tr  Llm opmtion of p l w ~ l *  
minaa, xhttentinn hn.r l ~rrn  girrn to ~ l i r l t ~ i ~  iuid COSC of frt4)rht and pnq- 
sengcr tmnsportat ion. \'l'horvcr rbori t~rrlpl~lt~hn engaging in niining i n  
t,ho nor t l iw~wt~ portion of &\~nn~'ic'rt, anprc.ir~l IF in  t hr irlterior -4lrrvkn 
country, csln not drrotn too 1111lrh nttcrrtioii to tlic si~zdg of tha rwt of 
tr~nsportation of nupplir*. Foto bhr! l)tbnrfit, o f  I11ouc who lnl~st dcpnd 
on lacnl H I I ~ ~ P I ~  poi11t.r i t )  f,Iln nor.th for bllcir ~ P P ~ S ,  n tfil11(! in g-iven 
~ h o w i r ~ g  prmtlnt ( l o ~ t ~ ,  niA ott{:h r)l"n~'ipl~l point, OE t i l l*  nr l i r l r~  ~liovt, 
nt!oeir.mry to tllr ulintlr. 

AH r o p r r l s  tmnnl~orla tion kcili  tic^, clarn hnu I)e~n takm to collect 
ancl e~nlwdody in this report nl l 11z.nilit111n d~tr t  nnd +tatint,ics rrlatiag to 
the conntlucti~n o F wngon r.nat1.r i 11 ~ I I P  Nn~-t,hwcnC, '1'110 ~~~~~~~~~~~~ing 
fie!dr? of Rritish Cc)lutnl~irt  and tllv Ynkon 'I'rr~bitorj, in ~ ' n n r u l n ,  h i r~v  
afforded exrellr nt op1~ort 1111 i t,y to tdlhi~i costs n ~ l d  r~ l r t l~n ( I s  OF sond 
con~trr~etion ~ p ] ~ l i ( r i I l l ~  to tllr! Alaska interior. l t ~ r o r ~ ~ n c n d n t i o n r  
rcfinldina thr. t110st prnctiv~tl n11d s~rrit*caI~Ic 1'011tes for ronrl eoa~wtrtzr-- 
tiati it1 2tEnskn httrc I-recl~ I I ~ I I ~ P  ill 1~ ~ W I - ~ O I I ~ ;  r ~ p r t ,  hy Air. Alfrr(F II. 
Brooks.* The need of thest* rmdu cnn not Ibc u r p d  too strongly, nnrl 
the exptiditure of $1 .[H H L . C ~  HI, a* quggestpd 11y 1 1  I-. Brooks, ~ v o n l t l  ht! 
many bi~nes r~pnid  11). t h e  rttsulting ri.cvrlopnlt.nt, ruid inthrrn.~rtl gnlcl 
production. A l ~ m d y  nrrr 3cm 1nil4.n of wngorl rorirl 1mvr 1~*cn tluilt. 
lpy the Canadian p\.ernmetit i r ~  t l l ~  T111inli Trr.1.itol.y ~r ld  tllc t l ir  
digtrick of British Crcrlur~ltia, rvhilc orer r i r l l l  ~r~i lrm~ of * 1 1 ~ 1  rmtls hnva 
heen mnde ia t be Pnkon 'rr*r~.iti~l.!-. T l ~ e  f ~ t  that. i r l  f lhim aImlnlrmr 
rrrrponrt and vehicles nf :I I E d~avrilltionl;, t i t ir l  P r r n  l~Fry~-lt.s. 11111~  IIP 
seen drtily ahout hhrwaoo. tbr KFot~dikp t.rerbka. :in([ ; \ t l i t~ .  itr lIyiti*li 
Clolumhia, while the wirlter I V A ~ S  in C:tnarlittri tc.r.ritc,r!+ :~tfr,rd votrtin- 
uous eas~ routes for horn* 5 1 ~ 1 s  ~ O I \ - I I  t ht- 1-11 kt311 t t t  Ihi~~*wn. is ~ v i  - 
denm of the arrw-3 of the C ~ ~ ~ n t l i a n  rmd-hriiltl i tir rrrt~rpri..;~, 011 
the other hmd, there Nl'f' in  .4ltwka Itass tJ11trt :rib 118il~s of wrll-l)uilt 
w q n  m a d s .  and thew h a w  !wen ronstnwtcd i ~ y  privat~  cnkqsrise. 
10 attempt has been l i l~de to pire :I drtni l~d tlcrnttnt of t l~r tnp-  

graphic nnd gwlogic conditions in the distrirts \-isitd. r x r ~ p t  m h ~ m  
such conditions here a direct bar ing on the met hod to b~ rr~~ployrd 
in working the ground. Tbe G~olngiml S ~ ~ l r e y  has ulrrady p u b  
liwhecl many exce~dingly ralaalde re1wrt.r :~rrd niap,  most of whirh 
are distributed f r ~ e  of charg~. d list of thc Survrr pnhlications 0 1 1  

Alaska is given at the end of this hallletin. h tin^ pmnprrtor whn iu 

unprovid~d with the reprts roncerniog. tbs ~.cgion i n  trhitah h r  is 
working lack?; an imprtnnt p r t  of Elis cqaipnrent. - - -- 

. aPtscer mining tn A I M ~  Bull. IT. S. Genl. FF~?rvrr X0.255, tm. p. a. 
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It should be dhtinctly undderrrtoot1 tbnt the purpose 05 the expedi- 
tion an which this repot* is t a w 1  was not the mmpling of gold-gravel 
deposik. S~nlpling is t b ~  httsin-9 of the mining emgineer acting in 
a private capacity, rind in neith~r prnctirsbl~ nor permissible for officers 
of the Fed~.ml Governmrnt. 

Tnformation concerning tlm tcnor of the gravels worked wss fre- 
quently given hy oprators whose r l ~ i r u ~  were visited, and such state- 
men& have heen c o n s i d ~ r d  i 11 tilt: c~itinlntc..r of the aventge tenor in 

. gold of t.lle ~ ~ T P E R .  
On the fallotvit~g pages uro roprirtted the circular letter and the 

forms which w ~ r e  sent to m i n ~ m  i n  Alrtaka: 

Pour kind cooperatio~l is rarntvtly req~re~ttvl  in the prepamtion of the report on 
the placer n l in in~  nlrthtrrls r > l  .4lilukti, ~t~liicti I I A R  I H . P ~ I  iilirlert~ken hy thin Ofire  
under the supcrc~sion nf Mr. ,\lfrtnrl I[. Rrclokfi, lfrnltr~irt in rharfft? of diviaion ot 
Alaskan m i n e d  rwournau. 

Mr. Chester W, Puringtntl hlur 1 ~ 1 1  rlrbt~ilrrl to invnnt-iptn ~ n i t ~ o  of the principrl 
placer dietrich of the ,YOrtlhw~qf rillring thr mminp alllr)lnpr, nr~d will pcmnsl ly  
obbh m murh information m ~ I C ; P ~ ~ J C .  I t  hwinp: irnpr~tir.al)lr., hnwev~r,  tn visit 
each operator, you are rryu~alrd 1 1 1  ~wpir l  ill tho j l r ~ ~ ~ ~ I l l i l > n  of t h i ~  m v r t  by fur- 
niahing ~ u c h  data a,runmrni~l~ yrmr 11lal.r~ nn~i  the ~nrthnrlsr ~mplnyed in operating it 
atl are a.qkotl for on the ac~!orup~n!.inl: l~lnr~k frtrrn. The infnrrnntion ftirnishmj trill 
mnteriall y aid thr irivcmtigatinn anrl  ill itia(iw tho inrliision nl all the di~tr i r te  in 
the ha1 report, wl~irb it is rxpested will IF rli9lrillutrd in 190.5. 

Methotis uf operating RTC i ix~pmv~d'and rrrlrler~it niaw ~ffertitw hy 8 amm~lnity 
of interest, and while data fumj~hwl by you and nlwlv i ~ p n  n f  in the report map &st 
mme other openstor, ~ o u  ah0 may derivc Ir~nvfit [ram i t  tlrmr~~!r the r u w i o n a  of 
others. 

Tho m l t s  a l d y  a th ind  in pltwwr ~ninittg in ~\lwLn ami nriphbo* territory 
will be made ow of for the purpow of ou tlininy the rumt ~11viml~lt? method8 to he 
followed in each of the princi~ml placer ( l i~tr ir ta.  Kppwid attmtion will h pivcn ta 
p l d  dredging, hyrlratrtir pltlccr mirlin~, the ~rnltlrry~ntwt of ~icrntnm for o1)taininp 
art8cial esarle, and the det~rmination trf t t j t .  k t  tt1v!ttd9 inr 1119 thawing of froyen 
gravel. A v i a l  fmture rlf the report n i l l  1w tnrnr~ariwn of m&s of nprmtian by 
rm-ions rnethads in all prts  of l Ire p1srt.r ti~ltla. 11 irr crirlmt thrtt for mrryiny out 
the p h  hII data 8rr nr.r-r? mr~cvrning 1111-  a + \ ~ # r n + e r  nf thar ~ o t t n d ,  the l r n l  
ronditionq Rnfl the 111et h d u  ah prenn t i n  rw. 
As the \TIIUP of these rpprts depnrls Inrp*lg r r p t i  the ~~rninptnew of their plhli- 

&ion, an earl>- reply i~ mestf!- r~rpwtetl. TJ1i.rtst: annser thc questions on the 
~chednl~agfaras@hle.  If p n  tlan not ~ i r ~ r l  thc~xsctflptlrrw inall  cam, h a k o  
the rpplies ~ E E  spproxin~~ltel~ mmtat w 1wa~it) l~ .  

A bopp of the report Rill be sent to each operatnr iorni~hing u etatement. An 
d a d  envelope js i n c l n d ,  whirh requiws no  htamp. 

It i~ hopad that even in cam where the operator dam not cam to give lull data 
concerning his property and operatiom he will furnlrlh at lmt a part of tho informa- 
tion requestmi. Very few of the f a  ohtainetl will be embodier1 directly in the 
report, hut from the glum of them will he drawn concl~~sions and uugpe~t~ions which 
it is ham will k of value to the gold-mining mmrnanity AR II wlidn, 

Bull, 265--2 
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I. What is thc name and po&offlce a d d m  of firm, corpomtinn, or Intlivid~inl 
making thia report? 

2. What in the name of nine? 
4. 'Ilrhat ilr the locatirrn nf mine, and in what district'?  nor^.-Givn name by 

wl-tirh difftrirt i~ mm~uonly known, much m "Birch Cwck," "Ophir 
Cmlf," ctC. ) 

4. Ry whom is the property awned? 
Adrtrm: 

5 .  Hy rr~liorn is the minr mans& 9 
:~~ilIrl?m: 

(I. (n) IIaa long haa tho mino haen nl)cratc(l, and what ww d ~ t ~  nf o p ~ n i n ~ l  
( h )  How ninny aunrtul nf pnlrl h s ~  it 1~rrwlurPd3 
I F )  What wnn the ~ l d  worth p + r  n~lnd-~'! 

7. What i~ tho chsrnvt~r nl thr r l t a p n ~ i t ?  (Cnwk, lwttr:h, r i v ~ r  Irnr, B R H ~ C ~ ,  VT 

p v r l  plain.) 
H. (n) Hnw lnhng ncren dnm i t  contain? 

( h )  W h n t  ~ n .   it^ ~ l ~ ~ ~ ~ r ~ r x i r n ~ l t r  dirnmnimn~? 
n. Hnw msny men ~ r ~ ~ r n ~ ~ l r r ~ e d ,  nntl ILD\I' 1n11vi1 ' 1 3 1 ~  they p i d ?  

10. H o w  mnng ~ J ~ i l t n  nm wrlrk~i1, ~ n l l  how many ti iri l  on mrh ~ h i f t ' l  
11. netwwn what dnkw IR p v t ! I  ~xfrnrtf*(17 
12. & t w c m  wtlat IIR~PA itI it w w h d ?  
13. In)  IR thtmrr: timlwr on the proprty? 

( h )  If t u b ,  hnw r n ~ w l ~ ,  an11 of what klnrltr and nvrrago nip*? 

( c )  What r i m  m w ~ r l  lt~tnher twit per thnumnd? 
( d )  \l'hcrn i~ m w d  Irirniwr nhtaintvl? 

14. (n) If p v e l  in in a n t m m  hl, whmt in the gmle nf t l a t a  ntmttii p-r rnilc, in 
fwt? 

( b )  f Inw nmny ~nirler'n inrhm or cuhir fret of rvntrr are -1 in mining o ~ r -  
ntions, and tor hnw many mnntha in tbc ~ m r ?  

15. How rni~rh, In rlollnm rrr r m t u ,  rnnd tlip p r ~ l  vrlntahlin per tnhir p a d  to p ~ y ?  
16. How far Ilplrnv the ~ndni*! dwn t h ~  ?my p r e v ~ l  l ip? 

17. 1jT\l'ill j . c ~ t l  plpslr dm~r i l sa  w ~ t i o n  of t l~~uv~rhut i l en ,  p i r i n ~  Clie mmmmion mtrF 
Hiirknm of tud, mil, mnrl, rrlund nr anpllar mr~1, CIA!., rtc.? 

111. ( a )  Thw 1m.v lie rlirrrtlg tqwn I d  m k ?  (It1 If not, upnn what d m  it ri=at. 
nnd what k twnratho 

18. How wiiln and thlrk i* the by? 
L*.  doe^ i t  follow m y  t l ~ f i n i t ~  channel or chnnn~la? 
21. 1 R thew rnrtrc than one p y  P t m k ?  
I!?. 3a the pay m v r l  mnrly or clrp~y? 
23 ( a )  Fs tho ~ m v ~ l  mtlndm3 or ~iipl~lar'! 

(1) What ir the nntval dimetpr of the dnnw? 
(c) V'f'h~t p r  wnt A W  over C; inri~w in  dirmrtufl 
( d )  W!mt 1r.r mnt srrnrrr IH inchm in diamrtcr? 

21. In)  l e  ~munrl trnzen9 
( h )  li w, tn what tlc,pth? 

25. i n )  I n  id m k  l h ~ r r l  or mftq 
( h )  lrhat kind of nvk? 
(c )  I f  elate, or thinly Mder l  m k ,  nhut in itR angle or dip7 

:?. (a) In bed m k  exmvatprl in mining? 
( h )  To what depth? 

27. 7.0) 3 yon pt maw or he, flnhy or shot mld? 
{ b )  Are nu=& fnnnd? 
( c )  Of   hat ?he? 
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28. ( a )  IH p l t l  srnmth or m g h ?  
( b )  Rl~uty or I~riuht? 
( r )  l:Int nr rhunkyq 

2R. I n )  Pklw nature of ~ l d  r n v  from j m m ~  POOM ta pay or Indiiferent partAal the 
p y  a t m k ?  

( h )  Ilm, in ahatwny? Measedmcrihe. 
50. (a) What amonnt a1 Idark sand is caupht per rullic yard ot v v e l  raehed? 

( 6 )  What amount of other ninterials? 
31. (a) Are other vnlctahlo rninrrsl~ caupht bepidm p l d ?  

( b )  If a, what are t tip!. tlnd In w bat amount? 
32. lrnder ahicvh 01 thc dclllo~itig h e d s  do your oprationa mme, and will yo11 

hriefly dwrihn 1110 i i ~ ~ y ~ r t a n l  imlureP7 (Qwmtinne: tnnrlra, beach. cmok, 
or l w n ~ h  m i n i n ~ . )  

How many ~ u b i c  ybrda of ~ m v r l  am waphprl p r  day doring tht! season? 
34, I-low mnny cahic yards of d~verbut*I~n am &rip@ duting the m n ?  

1, (a) Hm mund hePn pmrrpctnl by pitn or hy drill hoI& 
( h )  1 [ 1,y pits, w l ~ a t  am t hr pire and tlcpthf 

2. ( a }  How many wem duf 
( b )  Jkrl1at dirl thry m t : '  

3. [a) IRd they n d  timlrrinf 
( h )  I1 m, hnw a- lmly  and hnw htvtvilyl 

4. It ~ u o d  r a n  prosprbd h?. t lri l  t inp, what *ire, depth, rind number of holm 
were d! 

5. [a) What raa tlie mt pt hat? 
( I * )  What vaa ttlc ~1*t of equipment? 

6. What rlifficulti~n WPW mrnl~r~trwd? 
7. How did the m I t 8  irnni mining cornpars with the pmhblo m t b  ae i d i -  

c a t d  by pmspctin~? 

m R A Z I L l P  OPRnAlTOh'B AND EQUIPMENT. 

1, llow much water is d, and how in it dlh-ibuted in tlre orntlonfl 
2. What in the lenpth. ~ p ~ i t ? . ,  and p d o  of clitchep, and head tail Rnnttg! 
3. I\'limt in the I~n&rl.rth and size of pipth lines, nnd of what is pipl mmER 
4. ll'ill you kinrlly rlwcribe dantrr, an tfl ~ i w ,  make, mpacity, ~flectivenw, eh-.? 
3. T I O W  A m  l~ l~ l t le t r r  hZUldb~1l:' 
6. What nnd how milch matt-rial in ~ w n m e r l ,  m~rh as lumber, qniukailwr, 

p o w d t ~ ,  rk.l  
7 .  What i~ the nff~t~ivencws of a piant trpn fmzen m>pll 
8. llnw ~nnch, p t ' t 1 E  i~ tirnvpd in 24 houm, and alrut d m  it L - 7  
9. Are dovahtrr 1 1 d ,  m d  if m, what has been your exprience with tlrt-m? 

10. How much wmWr tin the?. tw? 

11. Of whom make am they, and will ynu kindly dwrIbe then]? 
12. HOW large etone~ will they hand!@? 

1. Win yon kinrllp give a pneral derrcriptinn of dredge: Maker, type, iiim, mti- 
mated capwit?., wt, and nome rlc.tails of conrrtruction; e~pecially of new 
featnm that have pmvtvl ad vnnbpmw. 

2. How are bowlders handkil 
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3. How deep d buckeb or dipper dig? 
4. What is capacity of bucketa? 
5. What are arrangements for moving dredge and holdtn~ i t  In plnea'! 
6. How in gmvel pized? 
7. Are platm or quickeilver W? 
8. What in the life of wearing pa* 
9. \\'hat kind of power and engines are neecl? 

10, What Iuel ia wed, and what is ib &? 
11. What , t o f  pumpamnsed,  and w h d f s  their mpadw 
12. How many cubic yards of gravel have becn handled in a given time from perst 

record? 
13. What gpecial c7iBcoltie~i are encoontored? 
14, Whet i u  COBC of dredging antler local condit3omP 
15. 16 fmaen gronnd encounted, and if so, bow d m  dredger work In it? 
In e w e  of s p i a l   operation^ not covered by the above summary, will you kindly 

~ i v a  brief dm-riptions, e~pdially of apparatoa which hm proved mcceeaful in hnn- 
r 1 l i n ~  planer grrtv~1 under northern col~ditionfl 

The following #pace is  left blank in order that any ~perial dewription of tho 
pmjwrtp ]DRY be given. 

You are requestad to All oat thia schedule aa aoon atc pomible and return in the 
i n c l W  ~ ~ V ~ I O ~ R  which requires no stampa, 

Form@ 2, 3, 4,5,6, contained the first thirty-four questions in form 
1, and tha questions in form I regarding pm~pecting ground. In addi- 
tion the following dah merc asked for, a peprate form being used 
according aR the open t8ions came under the heads of hydraulic mining, 
dredging, opon cutting, or drift mining. 

Rim of headmb, 
Dirnenmons, grade, lenfl, apaC;tp, and *oat of bParI ditch. 
Cocrt ol maintnining. 
L ~ n ~ h  of flume, if any. 
Dimenmione, d~, and RIZC of lnmbet In bottom, sidea, and battening; Bixa and 

length of p t s  ~ n r l  eille in bead flume; nnmber of rollam to bx. 
Amount ol treatling and cost of Ram% 6izo or sills, postB. and stringers. 
Is  Aume or dituh mved in prercnt f e e x i n f l  Betwribe methd. 
n'urnhr of relief pdeR in ditch line. 
Are invwterl ~iphons d? J I rn d&h. 
Amount of water available. 
Bize p m w  b x  and R ~ Z C  lnmber u d .  
1Iead of water in feet. 
Lenpth of pipe line Imm pte~ente box. 
If more than one p m m  box or pipe line, dcscrihe. 
Bize, m, C O R ~ ,  and nature of pipe ompioyed. 
IVhers obtained. 
Kind of joints. 
Kind and numbar of air valvm 
Method of ~etting a d  unsetting liipe. 
&me of pipe at giant or giank. 
Ie water diverted for other purpoma &Ida dmt? 
IF m, how much, and for what purposm? 
Number md anglea of el bowe in main p f p  Lino. 



R i m ,  =he1 and & ot giaot or &UI@ need. 
Gim nozzle nd,  with or without deflector. 
How often b @ant moved7 
m a t  height of bang i~ opetsted on 7 
What modifimtions adopted in @?Hem of piping owing to frozen jpvel? 
D m  giant dean Id m k ?  
I f  not, how ia Inxi m k  clean@! ? 
31ow marh grav~l  in m o d  p r  ehiftP 
I t  b k h d  or hp was11 water u d ,  how mnch? 
How are buwlrlers hnndlerl, demcking or ~hooting? 
Cost of hundlinp: bowlrlem 
Hi?&, capcity, and mt nl derrick and plant; cwl tcr opmte, 
At what d i d n c e  i~ heat1 hnx of tail sltiiw fmm ~ i a n t 7  
nimen~iorre, d e ,  and length of lmx~.s in t a i l  s lu i r~ .  
Kumher of box=. 
R i u ,  of Enmber in bottom, R ~ C J P .  anti l in i t~g  Imda 
Method nf tnrakin~ dtiice lmx, pizp of p t a  snd ~ilfa 
h t  and time tn tr~ake wnci !\at in plaw nnc iwx. 
Life nf lining h r r l ~ .  
I.argmt atorlm pnt through ~1uit.t'. 
Average cmt of shmting hrl mc.h to k w p  wlnitr! on p n d ~ .  
K i d  or  riffle^ employr.12 i n  the ~lnice-rll~tr=hution. 
Cmt md lift, of enrn~--l,rrirr~nw ot rim-. 
Amount of quic kei I ver upprl. 

Atrlount of quic*k~ilrer rot~mnml. 
Are ~ ~ n d e m u m n h  r1m17 Ikr ipt ion,  n~rmber, tlhtrlh~tion, a m  01 m h ,  M e ,  

fe~1llt.q. 

Per cent, of gold r r a x d  in tliffcmnt lvlrta of alnlm. 
Per cent of pold mved in nnilcm~rrentn. 
Per cent of gold I&. 
Is gravel ioskwE in the ul~rica? 
Is dump morn1 after Ienvin~ pndE #lllit% h x  * 
11 so, by what power mrl to what t2iRtanm't 
Are tailinp impoundpcl B I f  m, lor what rpruenn? 

Methoti and mt rlf  i rnpmn~l ing  
Cmt of hmking  down, rna\.ing, and warrhin~ ,qmr~C per mbir ynrrl. 
Irnpmvem~nts contemplalwl nr s n m t d .  
I f  hydraulic elevator i~ tmd-rnak~., riw, we i~ht ,  and rnst ul elavatnr. 
DPpth of Romp, 
Effrrtive lift oE elevetot. 
Fmrsum nmsmry to ohtaln Illt. 
Size .enl throst ,  u@ pip, mrl nozxle. 
ZYript~t, thicknem, material, life, and cost of throat. 
Methtd of joining npc~st p i p .  
Strap. meterial, and life of hood. 
I a r p s t  stone8 handled. 
Amoont of watar handled by elevator. 
Amount of gravel handled by elevator. 
An~ounE of water fw1 to nozzle. 
Are auxiliary water lifw used? 

Is any method h i d e  piping used for feeding gravel tn elevator? What method. 
DeRcritw duice boxes hlore elevator, if any-nnmh of boxea, m e ,  dimenmom, 

rlff lea. 
-be taiI dui-length, g m d ~ ,  dimensions, rifflea 
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Pet cent of gold caught bcfore and after dewtor. 
Frequency, ti me, nnd cost of moving elevator. 
DEflcdtiea encountered in  ita use. 

Form 8. --hd@ng, 

Make and mst of dredp. 
Estimtwl and actual capncity of (hedge in cubic yanlm per twenty-font horim. 
Ju d t w l p  in a r iver o r  in mdf-marla poridt 
Lkpth to whirh hl~cketa d i ~ ,  and ttei~11t of hank almve w ~ t u r  level. 
Where wzw hull ramtructr~l and of what material? 
Feet uf lumber in hull and coot of hull. 
Dirnemionn and ilratt of hnll, loaded. 
W ~ i g l ~ t  of mrtt:hir~ery, 
I'owpr n ~ l ,  nrtuw, amount, met per day. 
Height, size, 11lethol2 of ltracin~, and inclination of g e u n t m  
Hixr, waight, poaition, an41 r1cnrcript:Ion of apuda, If ~ ~ m l .  
Rim, nnmbr,  position, and LIRO of winchi dnltlla. 
I'ouitlon nf lever llouae. 
Eim, numbor, m d  length of cablea. 
Dnss dredge d h  on mpnd or head line? 
Length, .rrei13th, wei~ht .  material, of digging ladder. 
Mntrrial nnd wnipht of Icarnhl~rp. 
Numlwr, capacity, arrangement, weight., ahaw, and cost OF tmcketa, 
Material, lift>, an11 cod of bucket l i p ,  pim, and bunhinm. 
Am teeth u d  011 any hrtckets? 
How far in front of bow s i l l  I>uckets dip* 
What size of mnw are handled? 
Do buckem c l m  bed rock? 
U e ~ c r i b  mve-all, i f  ~~wrl .  
In noezle u d  tor cl~aniny hockeb? 
IA mrnmel or r h a k i n ~  wmbu upwl? keferenm. 
Dimeneionn and lire ( h i  tmrnm~l; Pize holes, 
Iuilidechutorwml fnr large~toned  h r i b e p i d y .  
Is elnia hox with auxilinry flmt ow17 If so, ~lwtfh. 
Ie  tacking Indrlprad1 LenptF~, howdriren, steel-link bell, or rubber hell, width. 
Heiaht anti d i ~ h n w  from fiprn et#ckd- 
Life, emriency, and C O R ~  of P ~ R C ~ C ~  belt. 
Treatment 01 fintw, area, m d e ,  and description of tablm; kind of rifles moat RUB 

mmfnl, amount oE qnicksilver IWI. 
Is pand pump a&? How often? 
Clean up, llow often? State metbod w d  and time comnmed. 
Size, make, and -t of putt~p u w l  for supplying sluice water; height of lift. 
Distrihntion of pon.er; how jl~uch to melt owration. 
Size and capcity ol Milem anti engin- or dynamoa used; descrikm connection* 

pnllepe, and clutciim. 
Special dificultirs owing to north~rn mnditiona. 
hlmt Ireq~~rnt hreakap. 
What kind of gmnnd ti019 Jde work h& in? 
\That kind of mnnd  do^. drerlw h n ~ ~  mo& difflcultp in? 
If in pond, ie water p u n q d  in' IIow nluch: From what mum7 
W per cnbic yard of diming ~ n d  washing grartll. 



&pth of overburden ~ l r i p p i .  
Method al stripping; by w ~ l n r l  ~hticinp, hydmulickinp, mcraping, or booming. 
Coft p r  r n h c  yard of etrippin~; amount stripped in a Riven time. 
Source of water. 
Plrnmntaf water in miner'@ incltm. 
Length of ditch or flume ant1 r l i l ~ ~ e n ~ i o n k  
If water is pun~ped for aluicin~, kintl at pnmp u ~ e d  and cost of pumping per rtil>ic 

pard of gmvel hhandl~d. 
Dimensions anrt prscle of nlrriw l m x e ~  nnrl unttt~lrer naed. 
IFI mntI i)os wedP Dirne~tsio~~. 
DiqmmI of law stones. 
S i p  of l n r n k  used; one or nlore s tr l~ lg~  a( IIOX~W. 
Rystmm of joining and ~ e t t i n ~  up E~uxw. 
Kind aE M e a ,  cmt and life. 
Dimensions of pit worker1 with o11e setup, Imqnencp of new 8et-up, and time con- 

wmml in chanffing. 
How in mpage water handled, by pump or dmin? 
I?irnension~, length, & r d ~ ,  capcity, mst, and method of mnstntcti~dtain; difi- 

cultien wi t,h drain. 
la China pump used? Capacity; cod of pumping* 
IR pDwer pump uad? Capacity; c o ~ t  of pnr~~pinp. 
&scribe aptem of dams, i f  1 1 ~ 1 ,  method of rwnetnrction and cod. 
How  re tailin* hmrllrd'! J f  ~ r m p i  by horn ,  m s t .  of mmpi~~g. 
PPF cent 01 mvetl in h x ~ 9 .  i f  known. 

1I men sh0rp.l ilklo box- 
To what height do Inen ttrrow? 
Are platforme n d R  
Depth of p u n d  shor-el4 in. 
Anloeult of m n n d  handle1 per shift per man in cnbic yards. 

I1 home wrapere pcrape inlo brrxee 
llow many cubic yawls per d a ~  will one team Rcrrrpe into bexed 
Cost pt? day of b m  and drirrr. 
Per cent of gold m d .  

If Bteam ~ m p i n g  is employed, in Irmrlling pay or tailing- 
DescicribP plant and coat, rmt wf qjeration, capacity, and difficulties encountewl. 
Amnrrnt nntl kind OF fucl userl. 
h'urnt~ar of men r q u i r ~ r l  to wraper. 
, Uiatanre l o  which nilltrrial i s  conveyed, and height elevated. 

Xi derricking enzployd- 
Dc~cribe rapacity of p l ~ n l ,  five cod, ByBern of operating, amount and didri- 

butinn of powcr srrcl lalwjr. 
If Inclined track and car nystein i w  uad- 

Numher and capacity nf r:lm handled per ah@ number and lm@h of t m k a  
in use. - 

Length of tram to bottom of incline. 
Nutuber of men to e car. 
Leneh o l  lt~cline mnd verti-1 height of dmpinw pltltfom~ above M rock. 
Amount af power to elevate; agstcm of rlevatinp, automatic devices uaerI. 

If &rn ehavel Is u d -  
Size, make, crapari ty, a11d cost of shovel. 
Power used, amount, and Ilow ~ n e m t d .  
Capaciq of dippr. 
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If ~ tesm ahovel ib d- 
hnpth  of boom. 
Weight of machine. 
On track or ekids. 
Height of h n l i  on wbich it will opernte. 
h it clmn hed mrk, w tlo mm clmn h l  m k  after it? 
EfEriency in i l i d n p  the material at hand. 
Doe it dump i n b  lam or ~lnice hoxw? 
IB conwyin~ system qml in capcity tm nhovel? 
TSj f id t i rs  ~nmnnkered. 
Caet per cubic yerd of di@ng 
Elerdion to which gravel i~ hoi8ten in am, p w P r  nrmmry !:or hnistin~. 
M r i h e  track sytrtetn for returning empty ram. 

If more than one of the above ayeterns in in IM For working t~w11 cutn o t ~  thv mne 
claim, give comparative efficiency and cast. 

h 6-m$ mining. 

Dimendona of d haft. 
Cost mrI rate of sinking per fa 
IA ~ h s f t  ttrnberprl? 
Method of timberina shaft. 
Drbpth of ~ h f t  to bed rock. 
IFnfl-own pravel- 

Methwl of driltinp. 
What width of face is carried? 
d m  pillars left, what dimenPionrrP 
II~iprl~t nf prwte, lenpth of cap. 
hrtl f t r l ~ e  W ~ R  u&? 
M ~ t l ~ m l  of filling or waving anrkerl-ottt p ~ m b  
Arr  titrlbm I*MW&? 

Frotea p v e 3 -  
Ihto ~nnd met of sinhinp ~ b a k  hp &am point. 
Ijiam~ter oI etmm 1 1 i p  entering ehak 
I ~ n d h ,  diameter, nnd mPt of p i n t . .  
1'remm of meam, mzt? o f  rm-hmrf. 
Bow fnr apTt  am julinb ph#d in in*'? 
In hot watrr 1 1 4  in ~tarting pdnb?  Prcrerene 
Hampower p r  point. 
T I O W  long are pointa left in fad? 
Cubir yards of ~ m v e l  thawed by trarh point in given time 
Fptem of m i n i n ~  and hohting, 
If p v d  t h ~ w w l  by hot-snt~r hydmulicking, d d b e  method. 
Pim, mpw.it?, anti &. of primp. 

Pwition of pomp. 
Tempemture of and method ut I~eatinrg water. 
Amount of water rid. 
S i e ~  naerle n d .  
Cubic garda of gsgvel thawd per si~itt. 

Boiler-kind, make, cmt. 
a n d ,  mount, mt of file1 hmed  per day. 
Distribution of pwer,  to thawinp, to hoi- and m w n p .  
It gravel thawed by wood R w ,  d&be methotl; pivc cnat mil callacity. 
hrib eystem of trarn~ninrr, w h w l i i ,  or skidrlin~ to phait. 
b r i b e  eyetern of hoi~tinp. 
Is wlf-dumping mmrr owl? Kind, efficialcy. 
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To what distance md height above the colhr of sh& d m  it transpert the gravel? 
Capacity of the plant. 
Co& per cnbic yard of mining, hoidhg, and washing. 
What ,t UI ground is worked from one &aft? 
If winter dump are taken out and waaM in wring- 

Siw af dump. 
Method of aluiciog- 
Cost of eluicing. 
Is dump rethawed? 
Method and cost of wthawing. 
Metlld of ~ m p l i n g  rlnzr~p, i f  any. 
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Placer mining is that form of mining in which the mrficial dekritus 
is washed for gold or other valuable minerals. When water under 
pressu~re is employed to break down the gmvel, the term hJ1ydrauIix 
m,&ing is generally ernpIoyed. There are deposits of detrital mate- 
rial containing gold which lie too deep to be profitably extmcted by 
surface mining, and which ~riust be worked by drifting beneath the 
overlying barren material. To the apemtion~ necessary to extract 
such aurif erolln material the tern draft miming is applied. 

ks nearly all mining in alluvial deposittl comes under the head of 
gravel mining, that term b~ heen adopted in the main for operations 
descrihd in the report of which the folIowing chapter is a summaqr. 
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Ocea,qionally, however, tbe precious mineral sought lies in a matrix 
of fine sand, or even entirely in the crevices of the herZ rack on which 
tho aIluvial deposit rests. Ohiously the term gravel mining docs 
not cover the m&r in which detrjtal gold is extracked from .such 
matricaa, and the general term placer mining" hm been, therefor@, 
d d e d  in the titla of this rerxlrt for want af R name which ~ h n l l  
indudo all operations conddesed.h When in tho ~ubseqacnt snattplr 
the t e r n  gmvel deposit, gl.aml washing, and g r a v ~ l  rrlining are 
employeci they m u 3  lte ttuderxtood, for tho ~ n & a  of lrrcvity, to include 
the cousideration of nll classes of depoaits in whicll ,void of detr i t~ l  
eriRin is foand. 

The telm " e l J ~ ~ ~ n l ' "  ha.9 bebe applied to placnr d e p q i h  formed 1)s 
the rotting of rock in p l ~ e  to grater or law d ~ p t h . ~  Such deposits 
do not occur in t.he portions of Ala~ka visi tad, laad may be excluded 
from consideration. 

I n  regard to the vnIuahle contents of tlu! depfiIt8, it, ~hould Le 
atated that, in  all the cws h ~ r e  cowidsred gold in the minerrll ~11ght .  
Platinum or my miner.llla of thn plut,inum group have nut heen found 
i n  pafing quantity in any part of Alnuka. Alluvial tin has been 
found and mined in the western portion of Servsrd Peninsuh. The 
deposih n*sm not, hom~ver. visite4 by the present expedition." 

o R o m ,  nccolalng to a Spnnish dctlnlffon, la s plnw near the bank a1 a ricer where gold dwt is 
found. Lludley {III >[In% m. 419, makm the f n l l o w l n ~  cvvmme~llll: 

"Dr. K. I\'. lm!-mond ( O l m w  of m I n I n ~  a~rd m e l a l l u ~ l c d  t e r n ,  Tnans. & I. M. E.. vol. 9, p. 
1M) d d n e s  the word plnrhrr H* n dephoalz of raluoblv rnEnen~l found in particles In diarium or Wu- 
vium, or 8 e d ~  ot atmml. 11r ndala to the drtl111Wou thv rrtatemmt thst .  by Qe Caited Eratea 
Statutes, sll  d e p ~ i t a  iivt rlmcci AS vclnn or mck in plnce a r o  conddcredplacm~. AH ws8 said by the 
Bupremo Cour~ o[ the L'nltrd trtetr~ (Hqnolrl- is. Imn S. hl .  Ch.. 13ti I-. S., 657- 5 Sup. Ct. Rep., 
W), in dktinguinl~lng Lhc two c'lrlww of d+pmjb: 'Plarer mines. thmgh mIa by the slatam ro 
lncludg all ~vthur drpvrlu 01 nllrlernl mntter, ere t h e  In which [him rmneral is generally foottd in 
the mftPr mnh+rlnl shick oovvr rllr cartli'n surlnw, and nut among the rocks hneatb'  " 

It is evidont tl~nt tlio tr.m p l m r  mlnlng M I I ~  In the present =port corm a much more l l m i t d  
Ocld t h n  taoulll ha tho  CKIA I Y P ~ C  the Lerm placer 1 1 4  1n its b m d  1-1 sem 

b The krm ulluvlnl rn$l~lr#g, uucd II! AuntralIn, Lq not mnernlly ctnplryed in the 'nlterl S t a t a ~  
E KnR. ~ n d  Mil l .  Juur., vr11. 77, hlb~y 5. IW, p. 7e. 
d g p c  the tnlborl111 A. J. Col1ii:r (Hull. U S. Clenl, S n m y  go.  2?9. Z B M )  ioran e x h d v e  m 1 u o 1  

Lhc York tin rlcpmlu. 



CLASSIFICATION OF ALLUVIAL GOLD DEPOSXTS IN ALASKA. 

Tha alluvilrl gold deposits of Alwka nay be classified as follows: 

Bench placers.. . .... . . .. PISLVM in ancient m a i n  linp(milm frmn 50 tn 300. f ~ e t  I ntmre p e n t  stmam~. 

Chek placers,. . . ... ... . 
Hillaide placers . . . . . . . . . 

Rivet-hr plaoera,,-..-. . PIsrvrs ua pnvel ffat.4 i11 rrr u l jaen  t t 4 )  t,he becis of 1- 
~ t r c l l l l l . ~ .  

Mwem in, adjacent to, and st, the Iwel of small utream~ 
P l m m  on slope, inlermal istr l retween creek and hnuh 

r l n i m ~  

 kwh placew . . ----. Plwerrr ntljacent to the ~eashore to wlaich the warm have I HtPeR. 

The methods of working the alluvhl gold deposits are ~ h o w n  in the 
following t9bIe: 

Lake-bed plscem.. . . . . .. Harem a c c ~ ~ m ~ r l s t d  in the beds of want or anrient 
Irtke*; genernlly formed li,p landsl iL o r  dwial dam- 
mlnp. 

Open crr tt ing, ,-rate' dripping, and d~oveling in. a 
O p n  rutting, wyaratr drippin~t, md horw ~ c m p i n ~ .  
Clpn cutting, separate stripping, and ateam mmping. 
O p n  rut tin^^ wpcirat~ stripping,uTheeli~rg, anti m h l ~  tram. 

Open cuttine, aepmte etripping, and ptenrn shovel. 
Open cutting, maparate dripping, track aml Indine #y&m. 

Creek placers -. . . . . . . . . . 

I Open cotting mepara& &ripping, tract vatem, with hy- 
draulic elevat*>r. 

Fi ydraulicking. 
I I p-Iraulicking with hydrmlira elevator. 
ntellaiq. 

I O p n  cuttine, wprate stripping, t m k  ~ p t o r n ,  with der- 
nckinp;. 

Openmtting,~separate~tn'ppinfi skidding,withddcking, 
tihalt, drifting, and timbering 
Shaft. thawing, sod drifting. 

Hahide phcerfit,. - _. _. , By the m e  method# aa creek claims. I 
- -- 

aCbarged O jndc d e a l  mmmtlnt. T h e  RtrippInggeneraLly conahtn of I m ~ w  "muck," amtrtare 
of BLlt and iae. whlcrir mundalulced om. 

htllrlrlrlm n r k e r  rrvnrk 



Bench p h m  a ......... ' WydrauIicking. 
Open rutting eeparate &ripping, and shoveling In. 

' O p  p . M n ~ ,  wwpete  tripping, and horn scraping. 
fihaft 07 adit, rlriftin~, and tintherlng ' 

Shalt or arlit, thawing, drift in^, littta timbering 

Gmvel-pT& ( tundra l I I lydrnnlickin~ with h ydraniir ~levxting. 
p l a c w .  G ( Open cutting, vpante atrippinp, anl choselin~ in. 

I Shaft, thawing, anrl drifting. 

Pea-bch pl-re a .  ..... Di@g ahallow pi 4s and shoveline: in. r 

Dredang. 
Special devices. 
- -  -- - -  - 

T~k+h*1 plaw m... ... ..! AydnoliRinq. 

nDetrlwm rarping fmm 6to Wdl feet la th lc lmeq In pnrt* nf wwnrd l%11lnm1111 fn 270 feet. 
t Detrinm Imm 9 to W l t ~ t  i q t k u a k r ~ w .  .- Dcrrarrls from 15 ta 1M t t ~ t  In t h ~ c k n m .  
~fnt~tr l t l i r  lmni 1 to6 feet ill t h ~ c k r ~ e p ~ .  
c't'hv frearvr pall of the  old from thc beach mndn hn* hem c~btninwl bg mekern. 

The nhovc clmes a m  h e d  on operations actually wen during the 
s a w n  uf 1!104. Srrggcstions concerning tilt? npplication of other 
methods to certain form of daposits are given in the hod? of the main 
report. 

I11 tho diatricta (PI. H, p. 14) Gited the deposits under cxploitntion 
sa above clawified wera R# ~ O I I O W B :  

.- --.- + -. - 
Pmvtncal. 1 D ~ M C L  i c~na of placer worked. 

soutll Corn t. ...-.... JY n e w  ........... _I Creek and lake-bed pl-n. I 1 -+-- 

Interior ............ I 
AtMn., ....... ...-.I ~ m k  rmrl bench depite. 
Klondike.. ........ Creek, hillside, and bench placers. 
-1e ............ .! Creek and bench placew. 
Rirt-h C m k  -. . -. - - 1  Creek, hillside, and river-bar p l a m .  
Fairlxtnka .........' Creek p l w w .  I 
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(,'low of rrorkd i p x  r l i d r f d x  ri$it~<!-Continned. 
- . . - . - . - - - - - - - - -- 

Pmvlnn.. I U i v t " r l .  i clnra; nt plnrer worked. 

%ward Peninso la...l Some .............' Greek, hill lid^, bench, gravel plain, and 1 seaheachplncem. 
I hnnci l  ..--..----.I Creek, hillside, and r ivet  h r  p l m m .  

I ..... I Snlomcm ..-...I Creek and river bar plmrs. 
1 .. -. -_ I -- 

Irl the districts not viqited the cl~sses of'deporsits are w fo l low~:  

h t h  &mt ........ 

1 

............ Interior 

I 
- -. 

METHODS OF MIN INC), AND CONDITIONS. 

......... Ponmpine 
Tizim ............ 
Chiwn ............ 
Snnrim ............ 

Fortynile ......... Creelrand llcnrh plmw. 

Rammrt .....--.... Do. 

&ward Peninsula,.. 

The mining of plaoor* gold in  Almkrr i~ mrried on for the most p r t  
during June, Jnly, Au~uwt ,  and ScptPm ber. The gold-learing gmvr l 
mined during the remainder of thi: year by winter drifting doen not 
exceed 15 per cent of thn totlil n n n ~ ~ n l  arnoun t ex tmt~d .  The gold can 
not ho washod Iron1 this gmvel until tho c~asation of winter renditions 
tibcl.atas the watar in spring for sluicing parpoms. Tho nlnicin~ of 
the "winter durnps'%kes place during the latter pal3 of May. 

Many of the methodsr of mining have Iwsn developd within the lmt 
ten yeam to suit the unwuttl  condition^ oxiatirip in the northern p l d  
fields. Gravel miners f~wm other park of tho wol-Id found that in 
Almka much of their pitevioua oxparience proved of no spcci~l  henofit. 
On the other band, men wi  thor~t proriou~l experience in mining, but 
posssaing ingenuity, have wcmion~l l y ndopted davicea which Iiave 
proved efficient and adequate to meet the northern mnditiona. 
Methods which had been rondcmned or tried with ill burmess in  other 
countries have given p o d   result^ in Alaaka, while the sttemp& to 
apply hydraulio or mechanicill methods nf e~tahli~hed reputation elm- 
where have frequently wsul ted in ignominious failura. 

Cn-rt a i d  bench placem. 
h- 

Cwek pJawm. 
Rn. 

Tupkok ........... Creek, grnv~1 plain, snrl = k h  pla- 
m'm 

Port Clnn~rirv.. .... rrwk and h n c h  placers. 
Fairhaven ......... 
Kang.arok ......... 

Do. 
Do. 
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Mining operstion~ have k e n  made difficult hy the ehort nvrril~blc 
-on, the I ~ c k  of grade; to the streams, poor water wpply, poverty 
of timber resources, high cost of labor and transportation, concentm- 
tion of gold on and in the bPd rock, and mrnpretively large thirknea~ 
of barren o~erburden. the frozen, or worse n t i n ,  half-frozen condition 
of the lack of wagon m d s ,  and inadequate mining and police 
regulations. Pn rrpite of these obstacles the wide a d  fairly uniform 
distribution of ~Flu~+rtl gold over hrge arem of AIaska, hitherto unax- 
ploit~d,  the uniformly bmltby and even enjoyable climate of the 
country, and t hc near prodmity of the phenomenullg r ich gold fiolds 
of the Bribish Yukon Territory, offer 8 certain ju~tificat~ion for the 
ptrssnt energetic prospecting and mining for gold over yo txtendve 
Rn area. 

The main impreaqions derived from an inspection of the plamr gold 
fields of the north aro as follows: (1) Operat,ion.s ~equiring the instal- 
lation of oxpensivo plants are frequently undertaken before ~tlequste 
anmpling of the ground has h e n  done; (2) the methods of mining nnrl 
convoying tho auriferous material, while often leaving much to  Im 
dewirrd from the ~tandpeint of economy, tire, in the main, developing 
along fnvolnble lines: (3) tho gold-waiwhing and gold-naving appliances 
in ufie are., in numeroue cases, inexcusably crnde and inefficient,. 

The winning of gold from alluvia1 mterial i~ u hnsiness diffjcult 
hobh to lmrn and to conduct ~ u w ~ ~ s f u l l ~ .  The crtrcf 111 miner, lilio the 
carcfal manufacturer, will give aa much ~ttchion to one part of his 
1)11~i  new n~r3 to mother, irrespective of the scale on which it is conducted. 
The extensive but not remarkably rich gold-hearing area of AJwka 
nffrm ~t field for men who propose to conduct their operations wit11 
ct~orm, i a t c l l ipne~ .  ~ n d  oconomp. To others jt can afford only 
altimste poverty and despair. 

"l'be South Comt province is ch:hnracterized by heavy grades, abondant 
water ~upplg, and good timber. Fold-hrinp p1vel.r are, however, 
distri hukd in srnmll quant,itp and, however p o d  the conditions for the 
inst~~llation at hydmal ia planta, the province remains an animprtmt 
prndr~crr of nlluvial p l d .  

Thtt Jntrrior prtn-jnce promiscn to continue for e~ttnj* qmn a fairly 
important producer. (;cograpl~idlp rmnsided, tbt! phenomenal 
Cnnadi~n d ~ p h i t 8  of the BEnndike come under this province. No 
gmv~ln appro~ching the Klondike deposits in rjuhnw bave heen found 
on the American ~ i d f ~ ,  hut B 1nrp ares ~ e t  remains to ht! pmqmtpd. 

Owina to the  topopphic conditions, low @es to creeks, and 
insu ffici~nt w a t ~ r  suppb at an m~jlahle elemt ion, bpdraulickiag on 
nny hut tho smallwt state is impossible. Many of the creek deposits 
are  hullo ow, and, besides the primitire. method of shareling into sluice 
boxea PO larply in pmtice, there ia a considerable field for the instal- 
lation of horse-scmping methods and the inetsllation of simple mechrm- 
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i d  plenta Solidly frclrr~n rmek d ~ p x i t s  exmding 15 feet in depth 
m n  lw most wmnomimlEp worked I? drif king metE~wls, as heretofore, 
Experience mind in tllc l i lnndike IIX* heen inraltl~hle to the minem 
now drvcloping the new F n i s h n k ~  field. Them in m, however, 
fur connidetaMe irnprore~~~e~~t arid rdnction of ~ x p . n s ~ ,  in the methods 
~mplnycd. 

Thp netuml conditions pl-t-wiling it1 thc XTaslut interior gold field 
inlplj. ~ r ~ a t  r p  anrl rrosiclr~ ~ u l u ~ r l  r l ~ r i t  to a n  deposition Fwaeath sea 
Icrr l .  'I'opogmphir ronr l i t io~~s P X P ~ + ~ ~ F !  11 remnrkahle control orer the 
methods wtiirh can ~ , r u f i t ~ ~ l ) l ~ -  Iw en~l~lr~-rrI  ill gnrvcl mining, and the 
pro*p~ctivc miner rlclgfrt-t..i n vital lmrt of his prepamtion if he does 
not study the topo~mpl~ic f ~ n t u r e ~  of r t  give11 dis-trict i n  detail hefore 
entering upon his opration..;. In ('nlifornia and Australia the geologic 
nnd topogmpb ic cond i t i o w  favor. t hr pl~cer  miner. In other coun- 
trien, not~~hly S i lwri~~ ,  AItl*il<n, rind tllo lftlkoll Territory, they are inimi- 
cnl t,o hi?; ancccss. I n  Alaalra, nr R ride, zrllu~ial gold is  almost ent idy  
I n k i n g  w h ~ r ~  t, i lnh~r ~ n t l  m n t ~ r  ~m plentiful. pmxdc~ IN stpep, and the 
~ r n u n d  is anfl-oxcn. IYhrm gold is distrih~rterl, ill lmying. qnantity, 
water si~pply i n  indcquntc. timl~cr is poor or nltopt.her lackinr, the 
miner mo~lt providr: gmrla* for his h x r s  tlnd dump for his hilings b~ 

, urtificjn\ ~ R R I I H ,  find i~u.;t lllrvt thc fcsrnlidahle obstacle of so1idl~- fro- 
xrl i  ~ l l u v i ~ ~ t u .  1 h c b  t l ~ p r i t * ,  whew gmw1 can be moved on nataml 
gmde, ornlib in Itotll ( F I G  Fort?-milr und Rampart dishicb of interior 
Alaska, and hnra  faon on m~d(!  t l b  ~ I I ' I N ~ I F C C  $1 srnttll amount of gold the 
I~gdm~~lic mcthd. Although i r  i.; not imp-ihle  that extensive and 
valn~ble hcnc:h depwits may yc.t I)r fountl, no d r p i t  comparing either 
in extent or in riclrne~s with t hr famous " White Chnnnel " of the 
Klondike has l w n  discorer~d, 

Jn that portion of the Al~skii interior lying Ixtwwn Circl~, on the 
Yukon, and Fairbanks, on tllr Tn~~:ina. zhn mountains rise to heiplits of 
from 1,508 to 2,000 feet n l m r ~  the 3 ~ ~ ( * 1  of t.he streams, h n ~ o  rounded 

, top,  and s lop to the it~tcr\-rning r~1lcy.r at ~ n g h  wl~ich do not e x c ~ d  
30 degrees, and often are not ~ r ~ a t e r  thnn 10 degrrra. Tl~n H~TRROIS 

and valleys are on a p.etltly desr-~nrling plrin, tha grade of which does 
not cxced 3 per cent, except in t bn u p p r  one-half  mil^, and frcqt~enb[y 
is not over 1 per cent. The n~ouabirln nrr! rcf~rwd to hyv the inhal~i- 
tan& as LLdomes," and the word fairly well de~crihea them. Thcy 
present what corresponds inost ncarl~+ to t,he upper uepment of a great 
ellipwid except in places where the ctvflion hw not hccn a~ilficicnt 
to accomplish the obli telat ion of a still moro nnci~nt topogrnphy. 
This ancient surface, ~ ~ r n n a a t s  of which sro visihla on the tops of the 
high& rnoanhins, was .r~id~nntIy a bnm-lov~led plnin, which w t l ~  

approximately 2,50fl f ~ e  t afruvr thn prosent dmi tingo pldn. Although 
the be-leveling is nppnreilt to the eya, it i.r not cvinced hy the 
presence of rounded gravel on its surface. The lack of p v e 2  is 



smunted for by the fact tbnt the ~mond denudation has  progressed 
for rr great  period, and the mmpraltively   mall amount or vertical 
section of gravel which existed suhwquent to the elemtion has been 
worn away. 
In the Monhke recent streams have cut the old I'lcistocene chan- 

nels and have reconcentrated the gold." The gold is about quallg 
distribated in the old and in the new gravels. E h m  the miner's 
standpoint, therefore, in the Klondiks region there are two great 
classes of mining to he confiidered, namely, creek mining and bench 
mining. Outside of thesa two clauses there is no mining in tho Hlon- 
di $8 of prodrrctive importance. 
In the Birch Creek district, especially on Deadwood Creek, there jjs 

a very small amount of gravel in low hanches which may be termed 
hillside deposib. The hulk of the; mining, pe~hrtp 80 per cent of it, 
is creek mining in its ~ a r i o u s  forms. Tbu terms bench dnposit, bill- 
side deposit, and the like are very loosely applied by the rnia~,rs of the 
Northwest, and names are given to classes of mining to which thny 
donot in any senmapply. Thialoosenessof nomencktureisappwnt 
in  tho Fairbanks di~t~rict, where the hrm bench m i n i n ~  is applied Q?I 

Cleary Creek to operations in progress on the left bank of the stream 
at a place one-fowth mile above the junction of Cleary and Cbatharn 
creeks, But whereas the depth to hed rock in the mnin creek rit this 
p i n t  is 18 feet, the depth on the so-ailed bench, 700 feet to the left, 
is 53 feet, and the level of the W rock at which the glrrvel is found. 
is practically the same. In the one case, namely, in the creek work- 
ing, the overburden i~ 6 feet of muck, while in the " bnch" to the 
left the averbuden is over 45 feet of muck The gently sloping side 
of the valley at this  p i n k  is unbroken in ontliee. 

Ohaervations along the wrious producing creeks and from the 
hilltops have failed to d~atingmsb any traces of 'bench topography 
in the F a i r h ~ n k ~  district. Such placer mining as is carried on there 
cm-ncs under the head of creek mining. Geological evidence, how- 
over, suggests that bench deposits occur in the region lying between 
tho Ehirhan ks and Rampart d~stricts. 

The methods appFimbEe to h n c h  mining at Dawaon can not be 
USA in the Y'Rirhnks district, and ~ l l  thought of apply in^ them must 
hc eliminated. The country being in every sense of more gentle 
topgmphy, therc is  no roam for tha dbpassI of tailings from bench 
opemtions co~~dticted hy hydranlicking. 
On FecFro and Twin creeks there are about 2 miles of ground less 

than 15 feet in depth which a n  be worked by open cutting, either by 
shoveling i n b  sluice boxes or bg derricking. On a portion of this 
ground it is possibl~ to handle the water by bed-rock drain. Open- 
cut mining has also been succassful on Chatham Creek near its junc- 

, a& MrCotlaall, R o., hHmtnhty report on the Klondike gold fleldn: Qeol. Bnrvey Cawla, 180& 



tion with Clmry. I n  all other portions of the district, so far ns 
developed, drift mining acmrrl in~  ta the KIondike system of thawing 
either by steam or hot-wster hyrlmt~licking, hoisting, &ad wnveying 
hy means of ltbe self dumping h u c k ~ t  on a b l e  trnm will prohblr be 
found mast ecronornical. I would a t ~ g p s t  the mctbod of underground 
hot-n-akr hydraulicking to the n~irlcm of Clcary Creek, ' while on 
F~irhrrnka Creek steam thawing appenrn to Fn! advisable. The 
~ficiency of tho hot-wuter method ns usccl in the Klondike is from 5 
to 6 cubic yards p l m  horsepower genemted in t bc hi ler  as against 
3 cubic p r d n  wit11 sham. The methd ma, ho~:erer, bc appIimt only 
tr ntler c o d i n  fnrorn1)Eo conditions. 

In Sewnd Paninsulrs the greater rainfall, lamgrr mtrhmrnt areas 
at the heads of tho long rivers, nnd the con~prntire cheapness n-ith 
which ditches a n  hc constr~~cted hau Id to tbe inr~..;tmcnt of much 
mpital i n  long rn~ttrv conduits. For example. a ditch ywtem of 54 
milrs, l~uilt nt HII expctnditlrrt. of *3:3i10,0011 and cost in^ $15,lHw) nnnually 
tc., maintain, uupplier 2 , M  miner's inches of water at 3tiO f p p t  h w d  for 
four months in the year. Approximately 200 milcs of ditches hnre 
been built in various pnlt-~ of the peninsula. Exwvfitionx of rtrl-th- 
work for ditch huildiny: in the peninsuln average I1 per cubic ynl-d. 

Hydraulicking without the aw of hydraulic l i fh is econornira l ly 
imposwihle, except in r x t r c m ~ A ~  Inre cases. Bench gravels in the 
f ront  of AnviI Jlo~rntai~l, ftlcirlR tho sea, can he hydraulicked if water 
at a sufficient head can be olltnined st R n  expenso which is not pro- 
hibitive. The reutrrrka1,fe nncicnt grarcl chnnncl wbich cuts the 
soothern portion of the poninsuls f rorr~ east to west, extending f r o ~ n  
Fish River along Casadepnga and Kuzitrin rivnrs to Port Clamncc, 
1 ies at so low a level that thc prwent ritren~lln hnvr, not cut tl~rotlgl~ 
i t  to bed rmk. Except where fi~llsordirlr~te pay ~ t r ~ ~ k s  exist in it 
above the p r ~ n t  stream, therefore, bllo phj-~ioplwphir! conditions 
wi l l  forbid ih graveis being bydmulicked, \\*hilo an!+ other. form of 
open cutting is manifestly impontiil.~lc. It has heen l ittlr! exploretl. 
and portions of it may be found rich enough tn clrift. 

Horse scraping, steam ar power  la la ping, dcrricking, nr~d the appli- 
mtion of the mccha~lical shovcl, accornpanid in n~ogt men Iry ground 
sluicing of the frozen muck, should receive consitlemtion from the 
creek opentom in Seward Peninsuls, wilere thr! drpositr arc I c ~ s  
tbsn 15 feet in depth. The law privc of winter lrlmr (+!.SO n day and 
h d )  ebould permit of an i n c r e ~ s i n ~  rlmount of minter drifting work 
throughout the peninsula. 

It will doubtles eerntuallp be found that the power of water undor 
pressure rmn be more successfully applied to the working of tho 
avenge Seward Peninsuln placer hp generating electric ~ C I W P S  and 
applying it, to rariaus rnechanid devices. While it m n  not h~ rlenirrl 

BnlL 283--05--4 



34 ORATEL AND PLACER m m r ~  IN ALABEA. F U L L . ~ .  

that some of the hj.timulic elevator infitaIlations are handling tl~e. 
gravel at rt protit, the contrivance is a makeshift, and its use forma no 
part of bona fide hlpdrnulic mining. 

COST OF MINXNO. 

The tivcmgo value of fuels in Ala~ka as shown by present operations 
is r~q follow1.1: 

Conl of f u d ~ ~  otwibal~kfor yc in AInska. 

Ritominous coal, price at Nome.. ..................... $17 per ton (2,000 pounds) 
Crude oi 1 at Xome. ................................................ V per bemF 
Sprucc wood, avorwge price in the Interior.. ......................... $12 per c o d  

Experience i n  tho Nome district indieatas that California crude oil is 
the most economical fuel available in the southern prt of %ward 
I"eninmla, In the interior of A A h  the price of imported cmde oil 
renders its tlsa prohibitive for mining operations. 

The ret?ently axhihited h s t s  of the  adaptability and efficiency of 
gas-producing engines should receive attention from opemto~a who 
contemplate the installation of mechanicxi1 plant8 in any part of Alaska. 
There is no question thst bituminontr cotnl and lignite can he utilixed 
for gas producers, giving proportionately better resulh than anthra- 
cite. An engineer operating a large pumping plant in  tho Klondike 
is of the opinion thst even the poor spruce wood U Y R ~ ~ R ~ ~ R  for fuel in 

* interior Alaska ean be utilized in the p-producer engine. %hc prej- 
udice~ which exist againt the explosion type of engine in the United 
States are fast disappearing. They have bean due to faulty construe- 
tion of the engines end lack of knowledge of their principle B ~ I Q U ~  

those who attempt to operata them. The present vdid ohjections to 
installing gas and gxs-produwr engines ~tro that thew engines %re 
~mderping a p m ~ s  of evolution, and the standard has not been 
attained. According to Mr. M. R. Cmphell, tho Government coal- 
testing plant at St. L u i s  has dcrnonstrtrtcd that a gain of from 30 
to 50 per cent of efficiency is attainable in the gas-producing a~ 
compared with the stettm-producing engine. 

The compmtively low cost of Cdiforni~ crude oil a t  Nome renders 
it R valuable fuel for the mining opemtions in that vicinity.' The ~ a t r  
isfactory result9 from one type of gtts engine at St. h u i s  showed thnt 
crude oils of widely varying composition cnn he u d  with a higher 
efficienry in generating gas for expIosivc engines tbnn in generating 
stearn. 

The pnrehase of water for hydraulic or sluice pnrposm is not 
general in Alaska. In Semrd Penjnsula water under nataral Ilead 
or pumped wster is sold to miners to a limited extent. The average 
price is $1 per miner's inch, twenty-four hours' ~ervice, far water 
tinder head and 50 cenh for slatce water. The inch used c-omsponds 
to 1.2 cubic feet per minute. This measure of the miner's inch is 
not accepted in this report. The miner's inch, according to ita best 



definition, which is followed in this report, corresponds for all pnw- 
ti-1 purposes to a flow of 1.5 cubic feet par minute. It i~ to be h o p d  
that if the Federal Go\-crnm~nt ever succeeds in ostnhli~hing sn nde- 
quate code of mining lam for i t s  posveasio~ls n definition of tho miner's 
inch will be inclttded. 

The data in the table ou page 38 were cornpilad from statistics c ~ l -  
1ect.d during an inapectio~l ~r~ttde  in the sumnler of 1904 of tho placer 
fields in Alaska, Yukon Territarp, and northorn Hriti~li  Colunlbin. 
Of the statements furnished by operators, onIy those whic,b IL~~PG con- 
~idered reliable have bean used. Tho work attempted hnd no rolntion 
to the aampling or valuing of mining proportice, and time did not 
permit, except in a few cmea, the memuring of  the ground. 

Owing to the varying renditions governing tho cost of mining in 
tbe North, the Territorj- has been divided into threo provinces. The 
South Coast province incltides the Junean, Porcupine, and Sunrise 
districts of Almka. The Inte~vior province includes the Atlin district 
of British Columbia, the Rlondike district of Yukon Territory, rmd 
the FortymiIe, Eagle, Birch Creek, Fairbanks, and Fhmpart districtq of 
Almka. The Seward Peninsula province includes the Nome, Council 
and Solomon diatricts of Alaska. 

Tho Nizina, district of tbe South Coast province and the Port Clar- 
nnce, Fairhavcn, nnd Kouprok didricta of Sewad Peninsula, none 
of which were visited, are sepamtely conddemd. 
ln preparing the sheet the working msfs of U8 different operations 

were drst bhtllaed with reference to the method emplo-vecl and to 
situation. A yecond table mas then prepred, in  which the working 
cost wrrs augmented by wn amount per cubic yard h e d  on alIowanca 
fordepreci~tionof plant In @neral,sixFearsmastakenas the aver- 
age life of rm indiridnal properh, and, except in the case of minter 
drifting opem%ions, one hundred and t w e n b  dsrs a3 tbe working ~ e a -  
son. It waq then meumcti that five annual p a - m n t s  are made to a 
tleprecirttion fund. The fund is eqniralent t o  tbe cost of plant and 
maintenance during the life of the property plos six pears' simple 
infewst on the investment fit 5 per cent. k h  annual payment was 
d i r i d ~ d  hy tho somn7.s output in cubic y a d q  and the amount thus 
obtained was added to the daily working expenses, ta get, the tohl 
ot~tput cost per yard, a8 fnr aq possible. Prices paid for mining 
property are not considered, sm  the^ represent an unknown factor. 

I n  as83 where expensive plants have been instaIZed the arnol-tiza- 
tion was dculated  separate!^ For each ease. 

In caws of shoveling-in and srnaIl mechanical plants, the installation 
and mnirbtenance cost was talien at an aversge nmount for s group of  
operations in each district. When the operation impliea an additional 
stripping of overburden, which is always sepmtely chrged, the cost 

' was distributed aad ~ d d c d  to the gravel extraction cost. 



b m  tht? ~ ~ r o n c l  table, whew the ~ o s t ~  were reduced to one fiere 
for each district, n third (lnblc I ,  p. 38) wae prepared, giving ns nearly 
k~ powih ln  lthc ~ v e m p  m s t  for crush of the nerenken separate methods 
ron~idcrrd in one or more nf tha three provinces. Where the opera- 
t i o n ~  from which tho RvcmgeA nrt? d e h v ~ d  exceed two in numVwr, 
the f m t  is so indimted in the bahlr. 

Tho nthrnpt hns hecn m d o  to  rrjcct figures which were evident17 
not representative. 'I'ha final figure arrir~ci nt  i~ not, however, dways 
mtisfactory. For oxn~nplc, undor No. 5 (t hr! m r t h d  of working open 
cut 13y shoveling into w b e ~ l h r r o w ~ ,  wheelina to ht~ckct, hoigting and 
conveying to sIuico by self-damping cnrri~r on mblr) 32.14 i n  rpprc- 
~sntative for tho Klondike, whcra Hcepngc wwatm js genelxlfy pt~n~ped 
from tbe pit, and muny opomtors pump the watcr for d n i r i n ~ .  On 
tho other hand, at a plant i n  Zhc I3irr.b Crr,ck di~trirt of Al~skn, mining 
only 22 cubic yards per day and handling tho mnter hy s dmin, tho 
cost of operation was $1.50 per ruhic yard. Jn  No. 18  drifti in^ 
~ 0 l i d l ~  frozen ground, stern or hot-wat~r t.bi~wing, hoi~ting ant1 con- 
veyina with the use of the self-dumping hackct) tha cout in tho 
Klondike is $1.95, while the h i~her  fig~re given is  nrrived ah by 
combining the expensive Arnerjmn ampa of Forty milo and F ~ i r h n k ~ ,  
w h e r ~  the cost is %,ti3 and $3.56, respertivrly. 

Tho high a t  of hydraulicking with use of bydmulio lift in  S~ward 
Peninsr~l~ is mused by the dificultp of moving tho pavn l  to tfhe 
M - m c k  daiceu nnd the expense of the ditrhm nnd installntions. 
Hydraalicking by means of water under nntuml h d  withnut t hrr una 
af the h?*dmnlic lift, or pomp, other means of elevating the matcri~l, 
vim not wen h~ me in Sewad l'cninsula. It is t i n r 2 e t m W  thut a 
hydmul ic plant is in sncmdal operation a t  Bluff, 50 milis to thr .rwt 
of Nome, but there are no data ~t h m d  concerning it. 

In t,he inkriar only bench ~ r n r ~ l n  nre hydm~~l irkd.  Sbpergmderr 
for ~Iuices ckn lm obtnined, nnd thc grnvcl is mom emiIp moved. Tha 
high duty of the miner's inch in, thc. Klondikr i s  n l a r p  factor in bring- 
ing down bbe c'o~t of No. 1 and KO. 16. 

It should be distinctly t~t lr ler~lhd,  if hj-dmulicking w8 in the  
interior appar rtttmtively low, that the w n t ~ r  sapply is rrccedingl~ 
variable, and that no rcliable estirnak mn hc rned~  twforehrtnd of the 
output of a given sewon" opertionm. Furtl~cnaorc, while much of 
the bench gravel wae originally rich, the pny stresk~ h ~ v e  b e n  largely 
drifted out, and the gold i~ not. d i ~ q ~ r n i n n t n l  through the upper por- 
tion of the gravel to the e x t ~ n t  t l r ~ t  it is in tEi~ (Alifornia p v c l  
hanks. ITith reg& to the pump in^ of W B ~ P F  for hydraulicking pur- 
poses, the prwtice m n  not be too strongly condemn~d.  Ile is a bold 
men who attempts it, and tr singalnrlp fortztnnte one who make8 a finan- 
cial Buccess of it. -- .- --  - 

rn Thb b mured not d p b y  tha e ~ c d 3 n g l y  wntle g n d o s  of Lha st?-, but dm by tba nhla~ly 
C W r o f  the rmterIn1 budled. 
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Mr. .Stephen Birch, opemting in the Nizina district of Alaska, has 
courteously furnished for tbis report a summary of the costs of work- 
ing placer ground on Dan Creek. These figures are given separately 
(p. 39) nfter the table, as they imply a total: charge of invested apital 
in addition to working cosk rcpinst one senson's operations. Thap 
alw worth the attention of paripctix-e plncer minera. 
The coat nf shot-ding into sluice boxes in the remote parts of Seward 

Peninsula is at preserlt from $3 to $5 per cubic yard. Some drifting 
operrrtio~ls have ).been cat.iieri on i n  the Kongarok and Fairhaven dig- 
trick+, on which figures itre not at band. 

Dredging estimates furnished by reliable interior operators place 
the cos t  at 80 conh per cubic yard where gravel muat be thawed by 
p in ta  ahead of the dredge. In ~ w u r d  Periinsula it is estimated tbat 
if the propertp is su6cisntly lwge for ten-year life, a dredge can he 
operated at th6 cost of 30 centn por cubic yard. The field for dredges 
in placer mining in  Ala~ka is extremely limited. In Seward Peverlinsul~ 
it is not irnpos~ible that some of the wide, shallow creek deposits will 
be worked successfully by mcana of the steam scraper. The cost of 
an experimental opemtion on Ophir Croek wits reported to be under 
20 cent9 per cuhic yard. 

Tho costs of operating by two mecbanicnl ~ystems in Seward Pen- 
insula (involving tho lttbr~r of men in shoveling into cars and tram- 
ming to the hottom of nri i~lrlinc, or into a bod-rock sluico loading to 
hydraulic alavator throut) : t~- t?  nnfortnnately not available far publi- 
cation. The derricking systenr, No. 7, hamever, both .in the interior 
and in Sewerd Peninsula, appears to be ~lparior in point of cost to 
either of tho abovr! mantinned nlctllods for. working the average 
Alaska up011 cuts. 

Fiman gmund can not he attacked with alctess by the stsam shovel. 
Even wherc, it digs the gravel successfiill~+, if inen follow it to clmn 
bed roclr by hand, the cost of operating is sornstimes doubled. l'he 
stertm shovel hw, howe\*sr, a field i n  northurr~ plncer mining. 

Regarding mechanical opeintions ill general, the important princi- 
ple should 1w en~pbwixed that the u~aili Pxpnm j* getting. the mate- 
rial into the rtxo~tircle which conveys it to the sluice or wrlshing plant. 
Trsmn~ing even for R long distance, and to a canuidertlble elevation, 
adds a very srllsII propartionate amount to the tab1 cost of working. 
The eshblisbrnent of x perma~ent mashing plant, ~xonomically situated 
as reprdq wa81. wpply and dump, sliould hn eonaidered by evermy 
Alaskan mines who proposer; marking the ~lutllow creek deposih 
which cl~~l=acterize that coan try. 'Che isolation of the washing opera- 
tions, together with the adoption of the most e c o n o m i ~ l  sybtern of 
tramming possible, will go far toward nttttirling the ends of adeqlutte 
g d e  and room for tailings, whivh are the essential features of suc- 
qss£ul gravel mining. 
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Mr. Stephen Birch, in a letter, gives the cost of placer work an Dan 
C'reek, Nizina district, Alaska, as follows: 
By gmlrnd sInic in~ through ?&inch flume: 6,803 cnbic ydm, $8,781.44, or $1.143 

per cnbic yard. 
By use of Rinch cotton prewnw-haw and nozzle through %-inch flume: 1,600 

cubic yrrrds, $1,+57, or $0.91 per cubic yard. 
By uee of pick nnd  hovel only, throu~h 10-inch sluioa box: 2,320 cubic yards, 

$5,100, or $1.875 per cubic yard. 
A 273-foot ttrnnel, 6 feet by 6 feet, timbered: $1,017, or $3.725 per running fmt, or 

407 cubic yards of gravel removed, which mts $2.50 per cubic gad. 
While the rwst given above may Rcem high, it is becauae of the fix+- that it includes 

the c o ~ t  of the t oo l~  and matorial now on hmd, which were ne-ry to remove 
t hi61 gravel. Now, if this work i~ amtinueri on for a nurnkr  of yeam, the depmia- 
tion of t.he tools, etc., could by charged proportionately. Thew pricw niay nut h a 
criterion for future operations in that country but sere our f h t  cost of operation, 
and any ntmgers ping into tllrtt,  sellt ti on r h  country would hc apt to run up their 
mbs to theue H ~ u r e ~ .  

Crcek cldms must be prospected by shafts, open cuts, or drill holm. 
Shafts are generally used and aro most practicable for the Alaska miner. 
Open cuts are not pmcticahle, except in w r y  shallow ground. Drill- 
ing requires expensive ey uipment, the w h i n e s  costing fmm $3,500 
to $4,W1> delivered in A l a ~ k n .  AH a meana of prospecting awiforoua 
g r ~ v c l a  drilling ja very ~itisfactory, but it is geneFalIy employed onIy 
in dccp p.avel bcd~ ,  w h e n  dredging is ~ n t e m p l n k d . ~  Ttr such ground 
excess of wnkr prohibitrr the sinking of sbrrfts. The cost of drilIing 
with a 0-inch core churn drill is $3.50 p r  foot in California, and the 
tosta of tho deep p v e l s  of the coastal plain ham shown it to he 
prmti~tklly tbn same in the vicinity of &me, on %ward peninsnln. 
Thc! cost of drilling depends on thc price of lalmr nnd fuel, and will 
pruhbly be mlmit $3.50 per foot in the inkrior of Alwka. Unless 
c o n t m b m  are found a1 rendy equippd to do the work, drilling is mom 
expnsivo than ~jnkinff pits, tho cost of which varies from $3 to $8 in 
Alaska placer fiolds. 

In the solid1y frozen glaound encountered in northorn placers it is 
not necesmry to sink the rrrsing around the pipe ns in  ordinary drill- 
ing: In prtly frozen ground, wlmra the mqing is nclc.esaarv, much 
dittjculty hm teen found in pulling it up. A clriller of the cflurn type 
ia shown in 1'1. '111, A (p. M), mounted on a scow far prospecting 
the bed of Snake River, %ward P~ninsuln.~ Tbe r e ~ a l b  ohtained hy 
drilling when compared with actunl tenor of tile ground rrra variable, 
I n  testing the bed of Solomon River the re~ults were found to run 7 

- -- -- 
.Sacs Ionher dwcr lp~ lw  ol'~mspccdw by drtll holm, by MI. J .  P. RlltCbIns, In the ~bnptcr on 

d m &  lawr in this r e p H .  
b For descrlplinn r l l  (lrlllinr aperntlom In tcuUw placer m l a d  ma .Knox. P. 8., Dreeglng and 

~elulngdrrdpln~ gmund at vrorfll*, Cilllomln: Tmns. Inrt. 5llnlnu and M r t a l t ~ ,  Sunc 18, 1% 
Alm Smith and Stebblnn, Gold d d u l n g  at Omrllls: Eng. und MIL Jaat, h. B. 1W4. 
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pcr cent lowrr. In all p~lttrr of Al~ska drill boles should be not lem 
than 1M feet ~pt t ,  an awonnt of the unequal distribution of the gold. 
Geologic rontlitions at  Oroville;, or in other dredging tields of flood- 
plnin c h ~ m r k r .  R M  radically ditferent. Them the mtio of holea is 1 
to  nn RCW 01' 1 to 5 ncwn. 

Shallow lwnch grn\.~l.r cnn oecaqionnlly be prospected by diverting 
R high ntrixtn or watrr. from a ditch in a direction transverse to the 
gold-Ilearing channel. The water mill p u n d  sfz~ice a tmoch to bed 
rock, thus cmsscutting tho gsor~nd. Such prospecting in done in the 
Fot.tyrnile dintrict, ar~d nn exnmplo of it was seen on Gold Bottom 
Cmck, in tho Uor~ncil district of Scwsrd l'eainsula 

npnch glVnvcl~ mvcrrtl by hmry ovcrhurden are nsuall~. prospectwl 
by drifts.  drift^ rrquire timhcring md we more expensire than 
abafta, hut givn rr, more ~atisfnetory t e ~ t  of the pound. In rich p p  
sttvaka the r u n n i n ~  of prowpcct d ri fLq o f t ~ n  mow than pays the cost, 
O w n o r ~ ~ o f  cIaim~ somctimrrr p t  their ground prtiy pro.spwt4 hy 
lotting out thc right la drift to two or mom men, who pap a royalty 
on tho p l d  thay take out. In the Nitina district a 20 per mat royalty 
is uharged on prospect work. 

When ground is prospterl by @hafts tho distance between the sbafta 
v ~ r i m ,  although the vnristion is not ao gmnt 1w9 when the prospecting 

none hy drill holes. The practice in Alaska vnrips according to tlie 
work, the remurcea of the owner, nnd t h e  depth of the ground. W h ~ r o  
tho gold h w  not tmvelecl far and in  conquenw the values Rre spotted, 
~~mft~~h0uldhes~nk3tlto50feetaprt,butsuchcloscworkisnever . 
 don^, Twenty  shaft^ to a 20-acre claim are common. Shallow grot~nd, 
6 to 18 feet deep, tan he. well and che~ply pro~pect~ed in tht! winter 
months. Deep ground, as in the Frrirhan ks field, ia oxpensivc to p1.o.r- 
pect, and the prmpect shafts do not average four t80 R clrlim. TIla 
cost of sinking shafts in the t-rtsious camps is given below. 

Twenty shafts, 39 b ~ -  fi feet and 12 feet i n  depth, tirnlwred in t h w d  
ground, or ~ m t i m b e d  in frozen groand, coslt from 81,200 to $2,000. 
If steam thawing IFI employed, the outfit, consisting of a fi-horsepower 
lmiler, three or four steam points, steam hose, trnd pipe connectiontl, 
will cost from $300 to S W .  Hot stones, hot wnter, and woad tirw 
RIY! mort! genemllv ernplord in prospecting ground in tho remow 
mmps. The hardest ground to prospect is that which i n  partly frozen. 
For exampk, in the Birch Creek and Fortymile districh shafts 16 . 

to 95 fmt in depth penetrate frozen ground and require no t i m b r i n g  
until thcy are within 5 feet of bed rock, when a rust1 of watcr is  f r ~ -  
qucnt,ly ~ncoontererl. The entire hkor of sinking the nhnft through 
t h ~  ov~r1ying Imrmn ~ l ~ ~ t e r i n l  may h. lost, ns the nhaft mny h~ tlondrd 
before p y  gravel is m h e d .  





COST OF PROSPECTING IN DIFFERENT LOCALITIES. 

In the Juneau district pmspect shafts must be square set, and cost 
on an werage $6 a foot, and in Ileal-.y landslide $20 a foot. In the Por- 
cupine district the cost of n cut 25 by 12 feet and 40 feet deep i s  $50 per 
foot, and t h ~ t  of an 8- by S-foot shdt  is $20 per foot, In the Sunrise 
and C h k a  districts ground is prospected hy open cuts. A cut 50 Peet 
in length is reported to cost $2,000. 

At Atlin ground is prospected mostly by drifting. On M&ee Creek 
tunnels, tinihercd and lagged, cost $3.50 per foot. On Spruce Creelr 
the cost of posts and caps, 10 inches thick and G feet long, is $0 cents 
each; lagging, 10 cents each. On Gold Run thirty &inch boles are said 
to h m  been drilled to a depth of 32 feet by a cbarn drill (cast, $3,500, 
laid down), at the rate of $1 a foot. 
In the Klondike drifts to prospect the hwch gi-avels cost $7 tto $8 

a foot, timbered, and shaft8 from $5 h $10 tt foot. In timbering, three 
mta of pasts, sill, cap, and lagging are put in for $6, and ~9 one-half 
cord of wood is uaed to a wt the whoIe cost is $7 ?per set. In frozen 
creek ground two men, working three shifts, sunk a pit 5 feet quare, 
28 feet deep, using ttbout 2-horsepower steam during thirty hours. 

On Fortymile Creelr, thawing ten houw, two men take out on an 
avernge 4 feet a day, the shaft being 5 feet by ?la feet in dimensions. 
On American Creek prospecting is very difficult, as running water is: 
always encountered at bed rock, even in the r.oldest weather. 

In the Fortymile diskrict shafts averaging 34 by 6 feet, untimbered, 
cost from $3 ta 85 per foot Sever) shafts4 by 8 feet and 23 feet deep 
cast $2,000. A shaft 7 by 3+ feet and 20 feet deep cost $5 per foot, 
the thawing being effected by means of wood fired and steam. 
In the Birch Creek district shaft8 thaved down by w o d  fires to a 

depth not exceeding 20 feet cost $5 per foot. On Mmhd~n  Creek, in 
this district, 11 pits 3 by 8 feet and 20 feet deep cost $650. Twenty 
pits 3 b~ 6 b~ 13 feet cost $7 per foot. Thc differences in cost here 
are due to the varying amount of permanent frost in the ground, pros- 
pecting al ways being cheapest i11 solidly frozen ground. On Mammoth 
Creek 100 pits 10 feet deep cost $5 per foot. Wood fires were used, 
2 feet being sunk each day. No timbering was required, and labor 
was paid $10 a day. 

In the Fairbanks district the prospect shafts cost from $7 tm $10 per 
foot. Timbering is generrllly nece.rsary, but very light poles are used 
either ns lagging or cribbing-. The beat ~ysteiil is to put in 6-foot sets 
of 8-inch poles, r t ~ ~ d  outside bf these to lag with 2-inch  pole^ verticallg, 
filling in solidl~ hetween the poles and the muck or gravel with moss. 
Shaftv cri b h d  with poles horizonhlly are m o ~ o  likely to get out of 
plumb. Four a h d b  sunk on lower Fairbanks Creek c o ~ t  $5 per foot,, 
and were 32, 44, 53, and 54 feet deep. On Clealy Creek a shaft 4 by 
64 feet and 76 feet deep (hillside claim), cribbed with 3-inch poles, cost 
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$561). Wood fires were n ~ e d  in  t8bbawing. On Pdro Creek 19 pits 
by P by 12 feet cost R,140, and on an fldjoiain~ claim pib 3 by 6 

feet and 18 feet deep cost $6 per foot. Thr? l i ~ h t  timhring nnd mous 
filling used in the Fairbanks mines is to pmvcnt; tho I I I I I C ~  walls from 
thawing and caving. C 

In the Rampart, diahict 80 pits 3 11y R fcet nnd 20 feet deep rost 
from $75 to $100 w b .  The ~muncl wtm prt ly  thnmed, hut required 
no timbering. 
In the Kome dist.rict, on account of the cn tirn l ~ c k  of nitice tituber, 

ah~f t s  are cribbed with 1 or 2 iocl~ plan king, rrt vlosn togcthar, no sets 
being used. On the Snowflake h n c b  rlsinl, on Anvil Crcrk, the cr ib  
h in~wsls  r c e n f o d  hp 3 by 4 inch posh in tlm oarnnm. Five dollnrs 
per foot i a  the avenge cost  of 4 bp 5 shnf ts, t i m l ~ r c d ,  in unfrozen or 
prtiallp frozen ground. 
On Ronamza Creek, near Nome, pih in the d~nl lnm creek lwd, 3 by 7 r 

feet ~ n d  7 Eectdeep, aresaid to cost 5Ocentnprr fmtbR 'I'hc groundis 
only lightly frozen and rcqnires no timlmring. On Oplrir C'rceL in 
the Council district, it m t s  on an art.* S3 to sink pits Vwet deep. 
In the northern prt of S e w a d  Penin~i i ln  the ground ia mlolidlp 

frozen. In the Kauplrok district  pit^ 35 fret in depth, with steam 
thawing, co~t $8 p ~ r  foot., ant1 rquire no timhring. 
In the Candl~ or Ftlirbsr~n diptr i~t ,  adjncrnt to Kotzchue S n n d ,  2R 

pih 12 to 15 fcet d e ~ p  cost &I PE fmt. It \sTtw nccegwry to Sham to 
bed rock. The equipment $ r i ~ I  

RESULT8 OF PROSPECTING. 

Xnrnemn~ mprts  from many prts of Ale~kR indimtt! thnt tho 
amount of ~ o I d  obtained per ~ l i h i c  yard t r ~ t n  prospct s l l n f t ~  d o ~ s  not 
equal that extracted by ~ohsaqueut ~ c t u s l  mining. The rerPmp in VP~?;  

mrely trLlf!. I b i9 dificul t tn RAH~ER R PCRSOII f0I' this d j%~rffp~tk~y 0 t h ~ ~  
than that., owing ta the frozen condition of the gravel, some of the 
gpld escapes when ~ r n ~ l l  30t~ tlro wnshrd i n  thn minter, Frozen gmrel 
does not essilp diaintr!gratc, evcn in hot ~ ~ n t c r ,  nnd unless the rcsidi~e 
from panning or rocking i~ saved and rawnshed, losses rerp l~kelp 
occur. 

It is needlem to urge the inlporhnce of prospecting g m ~ ~ n d  in a 
thorough mannor before expon~i r c  machinery ia installed. The many 
failures through the long h~ntory of n~ining w h ~ c h  h v e  remltd from ' 

precipitate expenditure to rxploi t ~nppnsrtl ~nluabls  properties present 
an open page of admonition to bin1 who 4 . a r c A  to read. 
The mnpling of wintcr dumps ns t hrmy t1rp ext~nctd does not nppear 

to hrwe rec~ived the attcnt~on which ~t desp.rvcs. A method used hy 
Mr. Kellry, of Dominion Creek, in the Zilonrlllk~, is nw f~ l loms:  

The ordinary coniclll dump of froxen ~ r n r ~ I ,  M. 111, R Ip. M), - -  ---- 
aTht wwk ia pmtW)tjdont tn the aintct wlth labor .I 02.W dmy m d  bnrd. 
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Rssumes a somewhat steeper angle than that of Toow material. One 
meavured in the Klondike had a dopa of 40°. From experience it has 
been found that if the ground is of uniform richneas, 80 per cent of 
the values are container1 in the upper two-thirds of the dump, which 
has a content of approximately 8,WO cubic ymds. The apex of the 
dumps isgenerally 30 to  40 feet above the base. Four times each day 
5 paw are taken in  sampling-one from each qudmnt of the damp 
one-half way down from the top--and one pan from the apex. The 
r e d  ts of the 20 panning3 are put together before weighing, and 50 
pey cent of the result is taken for the average value of what has been 
taken out during the day. 

Neglect to apply Borne farm of sampling to the dumps has caused 
many hmentable failures in the Klondike. Winter operatma of the 
Fairbanks district should keep themselves assured hy constant ssm- 
pling that the grxvel they are getti~ig out at such a cost carries values. 

WATER SUPPLY. 

CLIMATIC CONDITIONS. 

Land areas in high northern latitudes are ch~rolcterimd by distribu- 
tion of their natural resources that, is unfavorable t.a economic use. 
In Alaska the great forests that eha~.acterize the south coast &re 
replaced by stunted g ~ o m  ths of spl.nce in the gold fialdn of tbe interior 
and by willow copses iu Sew~rd Feninsula. During a normal year the 
rainfall at Juneau, as may he seen from table 2 (p. 48) compiled by 
Dr. Cleveland Abbe, jr., is over eight times as great as at Eagle, 
on Yukon River. The catchment area at Juneau is only 4 square 
miles, and, as the grades of the hilhides are precipitous, the rainfall 
quickly runR off. A small amount of the water is used for power in 
connection with milling ope~xtions and for mining plwer gold. The 
short, steep creeks and rivers of the south cowt have small catchment 
basins, and even were there any use for the water for placer-mining 
purposes, these would be difficulty in  impounding it after the melting 
of the snows in June and July. 

Large catchment h a i n s  exist in the interior of Alaska, but the water 
ta fill them is unfortunately lacking. At Eagle, where the annual 
rainfa11 is 11.4 inches in a normal year, the drainage arm of Mksion 
Creek and its tributaries which flow into the Yukon is nearly 200 aquare 
milpa. Of thesmounS of water caught in  a given area, however., very 
little is available for mining purposes. As an illustration take the 
case of American Creek, a tributnrg of Mission Creek. The only 
placer m~ning on it is done at a point ttlwut 12 mibs distant f rorn its 
mouth, at an elevation of 1,600 feet. As the use of water for hydraulic 
mining requires a head of 200 feet, and w the height of the dlrides 
which aurround American Creek dom not exceed 3,000 feet, i t  is: evi- 
dent that the only catchment area available is that lying between 1,800 
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and 3,000 feet, and between the mine and the head of tho meek, or its 
short tributsarie~ Of a total catchment arm of nearly 'lS square miles 
for American Creek, only 15 square miles are availabIe for the opera- 
tions at the point referred to. If it were passiblo to catch all the 
water, say 11.4 inches in depth, which fell on this area during a 
season, and use it in hydl-aulic mining, it would aniount to 1,500 
miner's inches availabIe for one hundi.ed and twenty days, and would 
move gravel at the rate of 1 cubic yard to the inch of water. As in 
practice it is not possible to utilize at head over one-third of that 
thearetically available in the catchment area, tbe capacity of the water 
power available is reduced i n  proportion. (See fig. 1.) 

In certain p r B  of the Fortymile region it is not impossible that 
water conduits from 10 to 15 miles in length can be constructed to 
bring water to the placer diggings. The Glacier Mountains, lying 
west of the  upper portion of Mission Creek, rise to heights of 6,000 
feet, or 3,000 feet higher than the gener~l level of the interior country, 
and should afford a more promising water supply than any other area 
adjacent to  the interior placer mining districts. The great drainage 
system of the South Fork of Fortymile Creek may also be available 
to a Ims extent for obtaining water under presrnw. Miv~elw should 



bear in mind, howevar, that even if the watar is ut hand and tho girrvol 
d e p i t  extensive, the attornpt to work by the hydrnulic method where 
a g& of 6 inches to 12 feot can not be; obhined will probably fail. 

In the Fairbanks and Birch Creek districtv the rainfall may be ar- 
summi to ha no greater than that nt Eagle. Tho catchment area that 
lies n t  an elevation sufficient to sl~yplg the placor ground with water 
at  a proper bead for hgdrnulic ope la lion^ is insi~nifiwnt. Even wero 
the auriferous gmt~els in that district .so sit~ulted n.~ to be bydi~ulicked, 
water for tbrrt purpom cwuld not he obtaind. The small nmount of 
water which nrns in the creek httoms jp availfthla at heads not ex- 
ceeding 25 feet, by means of ditches, for sluicing purposes. It is of 
variable quantity, however, and mnst he hughanded with the greatest 
are, The promiscuous cutting of timber and shipping of mosa, 
which sre the inel-ihhle rccon~paniments of the exploitdon of the 

Fic. 2-Map ol p n r k  d Birch Crcrk dlrrrirt. 

plncers, will tend to @utlllyaiminish the supply of water. (See 6gs, 2 
and 3.) 

Of the interior di8trict.s the Rampart and Forty mile ilppear to ba 
most mpiously suppIied with water, and thwe art: the only districts 
in the hitherto dereloped interior where considembla bench depasib 

. havo been found. It p e e m q  not' irnprohahle that ti survey with refer- 
ence to Iocating tho larger catchment arms fit arrfficient eleration may 
result in obtaining w ~ t e r  for hpdrrrulieking the bench grareL5. 

No data are at hand with reference to tlre minfall in Seward Penin- 
sula. It may be msnmcd to be larger than tbat of the interior, and 
is probably fairly represented hy the figure giv~n for St. Michael, 
18.1 inches, which fell during the snmmer of 1904. This nn~ount, 
however, was much less than that of the year before, and b l ~ ~  gold 
product of the peninsula was tberebp rnateriallp reduced. T ~ P  fncil i- 
ties for making use of the water for mining purposes are, better on 
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Seward P~ninwtlln th~r i~ in the interior. Thp fivailahl~ ~Rtchtnetlt areas 
an the peninnula FLIT larger, and t h ~  construct.ion of wnhr condnih, 
owing to pcc111iar renditions which milt lw described, can he undar- 
taken more cheaply. 'l'he 3Ciglnnik Jfoontrli 11.: nad the ncndcl~hen - 
I l nnp ,  F?*ing rtlughly p l r 1 l l ~ 1  to, and at  a rlirtl~nw of 1.5 miles north 
of, the importantguld  field^ of the South Const, ri* to heights rang in^ 
from 2,000 to 4,000 frrt, and afford, rts ha9 lwen pmvcd, a, fairly con- 
tinnotrs w \ ' ~ h r  snpply d u r i n ~  t.he own Rclason. The Tork  mountain^, 

in t b ~  wmtera portion of the peninsula, will doubt!e~ furnieh a aim- 
ilar water  upp ply shor~ld wmsion requite. Alrewly tbs extermire 
ditch sys tam~ of Nomn River, Opliir Creek, and Solomon River aEod 
an wgregate of 6,000 miner's intnhea of water in the dricr portions of 
the open season. (%e fig. 4.) The expenditure for this work already 
made will probably not fall far short of a million dollam. Projech 
for the constn~.ctioir of water wnduits are in contemplation which 
compm favorably with, and oven e x c e ~  in mrrgnitude, those elmdp 
completed. 



That the expense nttenhnt  on ditch constmction in Sewttrd Penin- 
sula is justifinbile in C R ~ ~ R ~ I I  cases is not to be denied. That the most 
profitable metborl of canrerting the water into power bas always 
been applied is. holverer. dccidedIy open to question. The slibject 
wilI b~ further discussed nnder the hear1 of Hydraulic mining.'? 

The average ctnnual i.ainfaI1 iu CaIifornia at various points on the 
west slope of the Sierras is approxituatel~ as follows: 

Inches. 
R m m  errto ................................................................ 19 
Auburn ................................................................... 20 
C0lfa3 ..................................................................... 54 
Cis oo-....-...-.-......-..-..-...--.......-......--..--....-..-....-....... 60 
Summit ................................................................... 48 

FIG. 4-Map a l  part of Sewrid Peninsuln. 

Toward the north the rainfall increases in amount, and toward the 
south it decreases. 

Table 2, gidng the rainfa11 in Alaska, sl~on-s that there is a Merence 
in rainfall between the coast and the interior gold districts that is too 
striking to need comment. Comparison of the interior rainfall may 
be made with that at St. Michael's station, which is the neareat point 
avaiIabls repre~ent~ing Seward Peninst~la conditions, yet the annual 
amount of rainfall at St. Michael is stiI1 very small compared with 
that i n  California. 
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The accornprm?ing khleq mmpikd by Clerelsnd Abbe, &, on the 
dates of o p n i n p  am1 closing of intrrior wntcr narpi-tion and of tern- 
penrtttre. ere hero inserted hemtse they t~rsce a dirrct haring on 
mining opmtions. In ~ c n c n l ,  though the fnct i.c rontrrrr~ to ppn- 
lar opinion. it can hc s b t d  that climatic renditions, w far as tern- 
persturn is conwrned, form the lmt of t h ~  h ~ r d s h i p  with which the 
miner has tn contend. It i s  mfe to q thrrt no more generallr hmlthp 
climate mn he found i n  any portion of thp known world. h t s  in 
regard to the l e n ~ t h  of s m o n  ~~ILil:thle for tlsp 06 wnning water mi11 
b~ found in the tabulated list of  watrr ronduits. (St- t a l i l ~  S. p. 104.) 

- ' _ I  - - - __ 
Jnneao ........... 
S k w a p  .......... 
FortLi~cam ...... .,, .............. .. 
St.Micbm el ........ 
~ampDavfdwm ... .6 . $  .ti 2.2 I.: 3.rl 2,1 .S .? . 3  118.41 0 13 
Eagle ............. . a  .I 

ctrrle ........................................ o 5 
Campcrilmna .... ........... ...... .... . a  1.2 >1 .1  D I 

~ o r t ~ d - R  ....... ............ 
Fort Gibbon 
Nnhto ............ .7 .g 1.5>.2 .4  ............ .....I 
Anvlk ............. ............ ..... 
CopperCenter 
hwmn,Y,T .n  .... .. 

~Authorlty: Inrp-lor or Tlaherl-, Yukon Terrllor~. 

NDMRRR OF RhlXY DAYS. 
- --- a 

mnesn ........... 
......... 

...... 
KmaI 6.8 4 . 4 '  b 4  

FortLimm 
............ 

...... F1.YIchae1. 

Fhgle ....,........ 
camp Cdonna ... 

............ Q o r f A m  ...... 
........ Fort Qlbbon 

Nalrt* ............ ...... 
............ 

....... CoppwCbnfw 

Hmbera In [ ] u e  W u  made up Imm month* In dlnemnt y w  
Nnmten premlcd by > u c  k w m  to tm too mall. 
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[Computed by Cleveland Abbp, f r. Dates markcd I ? )  are from a, alngle obsemtlon.] 

T A ~ I ~ E  .X.-ilw~rqpc tlnfr~ r f l  geni.nrf and clmiwg of Rrkrrn rrfid Kmni Idwrsa 

Jt~ncnu ............................................... 
Skn#way ............................................ 
Fort Llrcum ......................................... 

(7) 
arny 1s 

C?) 
Mny 20 

(?) 
MAY M 

(7) 
May 22 

( 1  I Apr. 15 (?) 

1 (1) 

Yukon River: 
..................................... Port Rellsncu May 10 

En& ............................................. Mny 11 
Olrt!lc ......................................... Hny 13 

Fort Ylikon ....................................... !lay 15 
Rort QSbhn.. ...................... .... ...A+....., I?) 

Tcc run- River 
nlna. ~lrrnpul. 

Kcnai ................................................. (?) ! June 15 

'Lknann ........................................... 
Nnlato ............................................ 
Anvlk ............................................. 

Konnl Rluer: 
Kennl ............... .. ........................... 

Elept. 20 

Aug. 80 
(7) 

May 16 
MRY 20 
Mny 15 

MAP. 1R (:I' 

STREAM VOLUMES. 

St. Mlchncl... ......................................... I l ~ n ; ? ~ l  (?I (7 )  Sept. 15 Bept.SD (?) 
Point nope ........................................... (?) Bept, 13 (7) k t .  15 
Crimp Cnlnnna ....................................... (?) Apt. 30 0) (7) Oet. 15 j?) 
Crimp nr~r-ldwn.. ..................................... .rune 16 (:I I?) Aug. 16 (1)  
F.nln ............................................... Map 10 (?) (?)  Sept. 1 (1) Bopt. 2 (1) 
Circlc ............................... .. ............. (?)  AUK. 20 ( 9 )  Nw. 

................................. 

FepL 20 
Bept. 6 (7) 
6ept. I 

Aug. 15 

Oct. 93 NOT. b 
Oct. B Nov. 10 

Before discussing the r n ~ t b r  of stream volumes it will hs necemry 
to consider the unit of m~aqurcmen t, the "miner's inch," which hnu 
received so many varying d~fiai6ionl.r in diflercnt mining districts. 

Bull. 2 6 3 - 0 5 4  

Aug. 30 

(7) 
&t, 3 
k t .  2.5 (?) 

oct. 14% 

(?) 
1 .  25 

I?) 
Ocl.. 26 
Nnv. 6 (?) 
NOV. R (1)  
Oet. M 
ant. a1 
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On t h i ~  ~ l lh j~ct"  Mr. Hamilton Smith mnk~n tho following state- 
mcnh: 

Smn after the ~liwxvery of gold in blifornia in 1AM a w o r i n t i r ~ t ~ ~  or inrorpomtted 
rmnlmies sent iormpli fnt t h e  puqmwof hnilding tlitchw anal Rtrlrh~w r ~ w r v o i n  Tor 
the ~ i ipp ly  OI water to the placer mines- The: amonnt of cnpitnl invrahb~l i n  ~ ~ I P R P  

Irytlmt~lic \v\.orlia m a t c h 1  Inany n~illions of dollam, find n ~ i n ~ l ( .  ta4~iulrat~y 1.1ltp11   old 
wlkr to I ~ t ~ n t l m l s  r l f  mining clainw. The cost or water wtc~ Iry far t l ~ n  111o.rt i l i l l ~ r -  
tant itpnl i i t  t trr trriner'u I ~ i l l  crf cwbl and hence it W n ~ e  nect~mry to have R stnnrl- 
zknl n~carnure, 11vt r>r~lynrsrzrrttr. Ilut a l ~ o  w silnple that t h e  amount of diwtcb~~p~ could 
lw rcnrlily m ~ ~ t p r t ~ l  hy t he  r o ~ n m a r ~  miner. 

This  was errwntplinll~l I)? tIic diarhaye of the Rtream of tv~atrr sold tn WII ~ I R -  

tntncs tllrr~upl~ a rt ,r tnn~~iInt,  wqnare-edged, vertiml orifiw, s i t h  Irm- ( l i w l ~ i ~ p  into tile 
air nlirl llnring rr vonstnnt, lipnrl, I n  different parts t r f  the State tlw s t t z r l l ~ ~ r r l  nqsn- 
Ing vsrial, t he  ~ i d t l i  very in~  from 2 ti1 4 inches an11 the head almve the top ui r l ~ !  
open in^ [row 4 to 7 inrhw. FJICII B ( ~ ~ R T H  i i ~ r h  of the opening ww rxtllalkl 'h aincr'a 
jnr-h;" h ~ n w  in a l~~nlity wlvsc t l ~ r  ~t~~ttm~rlnrd opening am 2 inchen wide, il the 
111itler W ~ R ~ R I ~  H flow 01 50 minrr'~ invhes, the on'firr ww 2.5 iinehe l o n ~ ,  anrl if only 
10 inchtw wm nrc(1sd Ihi: Icnd,S~ wnrr ~CI~IICCII to 5 InrJl-. 

This rnelhort is i l t ~ ~ l r ~ g w ~ n  tr t  the 1mulbe 11't-n~ nsul in wutller~~ Fmlrr, ant1 m7&g 

pmbal~ly firrrt inlmduced I+r u u m t w l  in Cnlikrnia by msol~tr Frertclj or ,Ilt.xic-t~n 
miner; t l~r  r i~~ ip l i r i t y  of Il l in ]norIra nf mcantmment, crlmhiued with a m a c i e n t ~ l q w ~  
of nccumry, won krnuglbt it intn wtcnuml use OII tttc Pacific coast wherever water wnu 
sold for mining, irrimtic~n, elc. 

The etandnrrl which had lmn  in ILW fince 1&52 or 1853 in the mining districts 
pupplied by Ihc Eowkn-Luke, Hlmmlicld, and Milton water companies in Ne~mln 
County, Cd., W I L ~  BQ opening rfl inch- Ir~np, 2 incflr?r wirlc, with constant lwd above 
o p i n g  OF 6 inch-; thr fins lrum titiff wnp c.ullrr1 1MI miner's inchea. * " * 
G c n c d l ~  the ntinem lmgl~t  u+akr for ten Iintuw p r  rl ien~ at nn agreed pricc per 
inch; for example, a miner using .2i0 mirtur'a inches, for tCn houm etwh day, at the 
mte of 15 mttts per inch, paid Ills water cotnpny %2.50 per diem, and received the 
amount of water which R-noId floe tllru11~11 nr~  orifire h a v i t ~ ~  tin nggmgat llon#h of 
17.5 inchm, a width of 2 inches, s i t h  a ljcn(1 of {I inchm ~ h v n  the Znp nf the open- 
 in^^ during a per id of ten bourn. 

When water used lor tho whole t w  e~~ty-fol i r  Iiollrn o f  the day the flow- ~mrr 
termed "a miner's 24-hour inc.11," and, of Lwumr%, il~cnnl. 2.4 timt?a thenmount of die- 
charm of "a miner's 10-hour inch." 

In California, as  largo^ mounts  of l~atcl.  rallle intr) IIPC, wider open- 
ing8 were adapted, one being 12 inches high, 12) Enclies long, with n 
~ o n ~ h t l t  h a d  of 6 inchasl above the top of tlie o ~ c a i n g .  

ICxpcrimrnts nlada i11 California- hg A. .J. Ibwir, csq. ,b  to determine 
the vtllut! of tho mincs'p inch, defined as the one t11-o-hundredth p r t  
of the rjl~tii~tity of water wbich would flow tlit-ough the Inst-named 
aportr~la jn a 14-inch hoard under head of R incbes ahove the top of 
the dincharge, showed that 1 miner's inch discharged in- 

cubic ft'V!# 

......................................................... 1 second.. 0.02-IHtl 
I minute. ......................................................... 1.4!W4 
1 hour.-. .......................................................... S!4, QWO 
24 born.  .......................................................... 2,159.141D 

.- - - 
a AyrlraltlItc, IW. p. 37. 
bgowlc, A. J . jr.. A I ' t ac t l~~ t  Treatise on Hydraulic Mining, lm. p. 125 



Experiments on a singlr itprtul-r of this form, u.wd in  determining 
the Korth Bloonlfield standnt-d I Z I R ~ C  l)y Ilsmilton Smith, jr., a gave R 

discharge (a mean of ttw diffc~rnt opaings) of 802.7 cubic feet per 
minnte. 01- '3.1i!b.4 cuhic: feet, per ~r l in~r ' s  inch in twentlr-four hours. 

The miner's inch used in th ix report i.: onp two-hundredth p r t  of 
the. amount of water which will flow tliro~~gli an opening 12 inches 
high by 123 inclt~s widr in R l+-ir~cl~ plunk. undnr a ranstant head of 
6 inches ~ h t - e  the top of t he  discl~firge. This m ~ y  hn taken for 
a11 pmctial ptlrposcs zts etluivu1cnt; to l.fi cutsic! feet of water per 
minrrte, or, it1 other nrords, 1 c111)ic foot p i b  xocond equals 40 miner's 
inches. 

A simple memtns of ascertaining tbc npp~.oximntn nurnllor of miner's 
inches in an open conduit is to splr~t IL strnigh t ])ortion of tho ditch or 
flume where the water runs rluietl!. rt~td \rllrrr no acrslrrnted velocity 
has been imparted tn it. Onn hund~.ctl rcntl tcn f ~ c t  n~ensurcif slang 
tile b n k  fihould be cnIled IUO feet. Flonts mrldn h,v ~rrighting empty 
c-arbridgo shells with shot or small n t u n e ~  rlnd tilting i n  to t h ~ m  cylin- 
driml woode~~  plugs 4 or 6 incl~ed lona are then plt~ci-d in t l ~ :  mnd : ~ q  

quietly as possible. Note the avemgc time whirh it take3 wr~.nrl of 
- them to traverae the dishnee. divide the distance in feet hp the aver- 

age timo in minutes, and tlw resnlt' will Ilo the \-elmity in feet Fer 
minutr.; this ~nliltiplied by tllc ~ l m  in square, fret will giro tho num- 
bar of cuhic feet of water floriog pel. minute. 7'0 get tho numhr of 
miner's inches, multipl~ the cubic feet per minute by 2 nand divide 
by 3. 

Californ is,& Colorndo, ant1 JIontan~ h ~ v e .  by Stn te law, made the 
definitions shown helow: 

The nleasurt: is of ~ r e - l i t  ralne and should 1~ defined hy Fedem1 law, 
since at present it is u+ed irl an indefinite sense. The placer minor 
gt-ne~.~l ty twaumcn, rntlelr he is bytying water, that he is getting 1.5 
cubic feet per ni intlte fov ench inch, oc the inch mennured nnder 6-inch 
head abova the imp of the discharge, wherenu, in reality, the inch sold 
him is equal only to 1.2 cnl)ic ieet pel. minato, being measured mder  
a llmd of P inches above the center of an orifice 2 inches wide.' 
- -  - . - . - - - - 

.rr AydruuUf8,11, 282. 
bSkoror, A. I>., (:nllfor~lla Jnilrnnl o l  Technnlo~j., qliotcd 1n En& and M l n  Jom., Mny 26, 
sThe Ivgal definltlui~ of tlie nllner's. Il~rtt in %i?a in  the Yakon Temlorg, na ggrrn no the wwrller by 

Mr. A. J. Umnrlelt~, 11lc liovornmont mlninp cr~pineer, hone-twellth the m o m t  of water that will 
go through nu rrrfflco 2 Inche8 h l ~ l r  by 6 Inches wide nuder n conant head 01 6t inrherrek~re the 
center of tlre orlncc. 
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Table 6, below, showing strewn volu~rion i n  miner's inches, repre- 
sents an attempt to romhine a t  least npproximxte data relating to the 
amount of water which floma i n  ac~rttiern auriferous ~treanls durina 
t.he open season. Tho few gnginge tllnt woro made during the course 
of the trip were by Plbice cnrront meter. I1 was found that ~nriations 
from day to day ia all p r h  of t,he (:ountrjr wrtrc cxt.cedingfy frequent, 
the volume on one day being svwrtirne* fro111 one-third ta one-half 
that of the succeediug day after rttin. Wl~erc! I& mngr. hrtmecn two 
amounts is given, tho trmalIer figurn may he taken as mprcwntinr the 
most frequent condition. 

Junwu district: i 
Qold C m k  ....... l a w  tn flood. 

Atlin dktrlol: 
.. ............. Plne C n ~ k  .............. .do. .. .do.. , 
... ............... .... Spruce W c k  .do 
.... ............... ..... do .... 

............. ...... Boulder Creek.. do.. do.. 
..... .............. Blrch Creek ............. I 

Klmdl ke di~trlct: 1 

........... LittleMinaok Creak 
...... Llttltr Minook Jt.Creek. 

Horrtet Crwk ................. ' I  Aomler C w k  ................. 
Rubg Creek .................. 
Slnte Creck. ................... 
Enreku Creek ................. 
PIoneer Creok ........... 1. ..... 

KlmdIkc Rher ......... 1 ....I qwOSOo,WO !.....do .... IhnndInn govern- I 
I I meat cnglneer. 
..... Bonnnm Creek ...... do .... h ..... do ............... 

............. .... ..do.. 
.... ....... ..do.. ......*...... 

,........ ............... ..... do do 
.. .............-- .... .na ... .I.. .do 

..... rlo ....I ..... do ............... 
I ... ..no ......... do.. ............. 

do ....'..... do ' ..... ............... 
.... ............... ..... do .... I. do i 

BdomdoCwek .......... ... . ... ............... 
I I 

820 ..do.. -1.. do 
...... ............. ................. .... ......... nunker Creek lx ..do d o . .  

B C R ~  C+eek 65 ..... do ..-...... de ................ 
nomlnlon Creek. 400 .... -69,. ..I.. .. .do ............... 
bWlphtlr Creek ........-........ 330 ..... do ...- Thlsreprt .......... 
Unld Hun ................ i la ..... do .... Wadinn  . govrm- 

I - - - = - -  man1 enaneer. 
Eagle dletr lk  

Americnn Cmlr.. ....... RBB ................ f uly ...... T h i ~  leport .......... 
. ..............- Dbeornry ~ o r k  ......... do. .  -.I.. ..do 

Ctr~ln dlqtrIct: 
Birch Creek ................... .... 'do.... ........... 

............... ........ ............. 

Ifurnmoth Cmct 
..... ....... ................ .. ............. 

D~'~dwnrwl C W ~  do 
Xfnatn8on Creek.. 92? .do.. 

do . .  ............. 
................ July 

find Jlmlodor~ Fork. 
Rnmpart tlintrlct: 

Above mmn. 
tow. 

Mean. 
Do. 

Below mean. 

Relow fo rk .  



I 
[ + 1 ~ ~ 1 0 r C m ~ k .  ........... . . . . . . I  WJO-l,W 
Nxter  creek. .......... .I.. .... am 
Nome Rlrcr ............ .... .' ~ 2 , ~ ~ ~ ~ 3  [WX) 

I Rmap7t dtstrict--monl'd* I 
cllm Gulch .................... 

I 
0;.(10. a w n  wm- Mrmbemof - lap  

HITI. i r-m, *I J ~ P ~ .  

(lold Run. ................ b. ... 10-?m ..... n l t r  ... flo ............... I 
Rhadc Imlnnd Creek.. .......... :&:m '. .... #lo ........ .do ............... 

.... .... ~eattlc Creek.. .......... :WUI .,lo .... ! .no ............... . - - - - ' I  

I 
opt,-n mnw hfrrnbcrn of Gmlm- 

yon. ka l  HUYYey. 
..... do. ........ do .............. 

I .  ... .do ......... rlu ............... 
.. ...I\~I ......... .du ......-....-... I 

O m m  Crwlt.. ............... 2-l,**l .... .,In ........ 
... ........ Thrinkwlvtng Cnwk IWiM 1. .do 

Fnlrtlnlika rllr!rlrmt: I 

Ynake Il lr~r .................... 
Hrr\trInlr,n r 'rrk  ............... .: 
In! r'rwli ..................... 
O&um t:m& .................. 

R,IHKCIH,Wl ......(lo .... 1 ..... do ............... 
IO-llkl .... ,1111 ......... rln .............. 
?.++Tr(M) .... .llrr.. ...... .do ............... 

Nb2, I~r l  : ..... n f f r  ......... alo ............... 
zcm-i. trn ' . . . . . ,I, ......... qllr ............... 
3:*L2,lYI) ..... .do ........ .<I11 .............-. 

I W Y ~  1.. ..do ......... CIIS .............. 

-170 .............-- 
............... .120 

Hiul~rCmek..  ...... ,. 
Bdrk Cmtbk ................... 
Rock CIW k .................... 

GRADES OF STREAMS. 

T h  tfpnrt .......... 
........ do..  ............. 

I . . .  . . . . . . . . . . .  .\rl~rirl.. .. 
.......-.----- .-'. .. ..111). 

F n l r l > ~ ~ i k r  l ' r ~ r k  ........ I l i  

......... 

h'a auhjwtq are of grt!atel. impolmtnnce for t hr considemtion of the 

Imr Wntct. 

After rala 

Below T d n  
Crvek. 

I : I P R I ~  ( . r ~ k  ............ 

mnncil lilnttlrt: ! 
.......... Ophlt Crlv-k irnorjtl~) 

ZI~lrinp l'reek. ...............' 
C ~ L P U I  r-n-t-l; ..........'..... I 
K m  I'm k ............ .' ...... 
cdld Fatu~nl c'met. .... - 1 . .  .... 
Y*ery('rnk .......... I ...... 

Knlumrn dLqtrirt: I : I  klnmnn Kivrhr ................ 
~ i r  ~turnrb C R ~ L  .......I ......, 

placer mincr t h ~ n  thr grntlv ~ ~ v ~ t i l t ~ h l r  for ~uoring hi.q ~ m r e l  and the 
vertical spco which t1t3 ( ' ~ 1 1  of~t l t i r~  for R b1ilinp.c damp. Neglwt to 
mreft~lly ro~inidcr the n~tul:ll g m d ~  of the pro1111c1 nn rvbich the pm- 
p s ~ d  opcnttion ia to h t t n d ~ r t ~ k ~ t l  will jy?,.eoeraiIy re.sult in financial 
f~ i lure .  

??I ,.... . r h  .... I.. .- .do ............... 
............. ............... .. .......... . I . .  .no do.. 

4 a ~  
Wolf C m k  .................... 
cbamm m h  ......... 

Alsvkn in not cba rrlc*terixed I)! s t ~ c p  g~ndes in the park whir.h are 

Pedm Clwk ............. 110 . . . . . . . . .  ....'..... IIII ......... do ............... 
1 I 

lo  

rich i n  allt~rinl p l d .  In fact. wibh tho rxception oi t l ~ a  relatirely 
d p h e r  district of tbe Soutl~ Coant pro~-iice, the long-continnk 
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conditions of emion have prodnced snq~risiugI;~g low gradients in the 
nt~~ams .  Table 7, helow. givsr; thr? gmdes of  stremu in the gold- 
producing districts of the north. f i r  the nrtke of showing the defeck 
of Alaqh in the important rcquirementv of grxde, the lowest figure in 
the table gives what i* fmtlttentl. r~ferred to hg gmvel miners rls 

"sluice-box g d e . "  If the nltikrt hoxerr carried on a grade Inn+er 
than 6 inches to the 12-foot hx, the p v e l  a n  not he economicnlly 
moved through i t  exc~pt  1):- employing an exc~ss i re  quantity of vater. 
By comparing tho alu i c e - l ~ x  gwde with t.hose of the variouu Alaskra 
creeks, it becomea evident thnt i l l  nearly ereq- rase the mnterinl, e i t h ~ r  
before entering or d t r r  Imving the tail sluice, must be artificinlly 
elevated in order t h ~ t  the sl~uce rnny bare ruacient gmde. TI10 
~arious dcviccs in u m  for nccomplishing this el~oation will h dis- 
c u d  under proper Ile~ding~1. 

.\re- firll 
8 m a c  nrs.tart+: In f w l  twr m~le. 

Gntd C'reek ............................................................ :?2 
N a r # ~  h.mrn!r-r: 

Dan Creek.. .....---......-............................................ 200 
h1~lti D I m f L T :  

Pine Creek.. ........................................................... ,W 
McKee  C w k  .......................................................... 430 

KLOSIBIKR n~mmm: 
E l d o d n  Creek ....................................................... 50 
Bnnanz~ Creek ........................................................ 45 
Gold Run ............................................................. 50 

Wide Creek ........................................................... 75 
C1iir:ken Creek ..........-.-........................................-... 80 
WalkerFork ........................................................... 100 

E ~ a z a  DfSTRmT: .  

CIECLE DLSTRICT: 

Deadwood Creek ....................................................... 70 
P - F  ........................................................ MaptadonGreek rn 

nrmmoth Creek ...................................................... MI 
Eagle Creek .......................................................... Inr) 

Fxm~.+sas nrmm: -- ...................................................... FsirhnkskePk ra 

........................................................ Chatham Crerk 2.50 
Glear?.C reek ........................................................... g0 

. Pedro Creek ........................................................... 65 
 ART DISTRCfl: 

.................................................. Little 3tilinmk Crppk.. PO 

Noms D I P T R l e :  

Anvil C m k  ........................................................... 1 ml 
Glacier C w k  .......................................................... 50 
Dexter Cwek .......................................................... 120 



h~crtyla f ~ l l  GO~INCKL DIRPRIPT: In leet prr mile. 
Ophir C w k  -.....----..----.----...----...-----...----,....--., ....... 2.5 
Melsing Creek.. ....-..........-.............-.......................... T -  

~ L P I L I I I ? I  I J I ~ ~ I I C T :  

Sr,loiniin R i ~ e r  ......................................................... 211 
Ahol.elCmk .................--.................................. m 

AVRIIAGE RLlTlCB-ROX 0RAf)E- .  ........................ L? 6 inches 12 f ~ t ) .  

INTRODUCTION. 

Under this heading will be dist.ussed the ~rmous rnethoch of.minlng 
l ~ y  which gr&vel is taken out of open cots-either simple pick-and- 
sIloveI methods or methods i~lvolring the use of mechan iral con trir- 
ttnees. Hydraulic metbods will kc considerrd in n lutcr section. The 
airnplest of the open-rut rnnt.hodv don~innted f h r m ~ ~ h o t l t  the procinrre 
up to within R fern years, ta the practical axclusion o f  n1E ati~em except 
winbr drift ing,  which will he consid~rcd hnIow. To-dny prohnhly ('10 
per cent of the placer-mining operations in Alnuh arc confined ta 

Im'r,., :r.-F;llr~~{llliu. rtwkvr 

open-cat ni.ethodn, wit1 f his inreatignt iorr lrt~s hroughl; the proof that, 
when ~ o r n W n d  with pmper n~ecl~anical dcvices, these fonn often the 
mast eronomica? mode of ~xploihtion. 

Own-rnt. methods CRR Ile vorr v ~ n i ~ , n t l y  groupcd under various head- 
ings. hut the t11rdrr2yi tlg priuciplt~ of esa~rnt i  ng ar~d tramporting the 
rnat~rinl to tlro wwhing R P P R I ~ I ~ I I S ,  either 11.v Jinnd lallor or 11y Rome 
mcchanic.nI Itscans. i v~nn ins  t llr .sntlle. It t herpi 11 diff erg from hydraulic 
mining, mhero t . 1 ~  gmrel is ~no\-eil water nndw pl-essnrc. '.l'hcre 
arc, of conme, variorrv i t ~ l e ~ m ~ d j n t e  processes. which mill not iwquire 
neprate con~id ern tion. 

ROCKER AND LONG TOM. 

The ilitnplest method of work ~rhich  the miner ndopts after he has 
pmwrF the sttlgc! of pxnning im that of shoreling f ram the bank and 
wrrrlhitlg the grrrrel in a r-ocker. The use of the r w k ~ r  is too weH 
known to aepd dewription. Tl~c form employed in the KIondike, 
where its use has h e n  nenrly discoutinued in mining, is ~ h o w o  i a  
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fig. 5. Two men a1.o necessary to urn the rocker properly, while 
only 3 to 5 cubic yards of g r ~ v e l  can he w m b d  in ten hours. 

At no place w w  thn long tom soen in use in the north, altboagb it 
was formerly employ~d ta some r.xhnt in waghiag the Nome b m b  
p l a ~ e r ~ .  

SWOVELIN13. INTO SLUICE BOXES. 

PX)h'DITIQHB FOR BHOVELTNG. 

 condition^ throughout many of the northern placer districts favox 
this well- known, s impl~ ,  and cheaply installed method of placer min- 
ing, for in many locrrlitics the pay streaks  are thin, ranging from 2 to 
4 feet jn thicknea, lare tg excecdinfi 5 feet. It is often npplicable 
w h e n  conditions of trrtnsportation prohibit the inshllation of more 
ehhomtc plants. 

When the total depth to the bottom of tbe pay dreak does not 
exceed 12 feet, tbe overlyinl: h m n  material can generally bo 
L'ground s l u i i d "  off. even where the grade does not exceed 1 per 
cent, at fin cxpnse varying from 7 to 20 cents per cubic yard. The 
frozen muck which composes this overburden iskrorn 50 to 75 pet. 
cent water, and the solid residue of silt or fine clap is emily carried 
away ~t any t ime of #light rise in the stream. The method of ground- 
sluicing tha mnck in  de-scribed nuder the heading " Hydmulic min- 
ing," on pge 141, PI. IV, A, shows t.be ordinary methd of setting 
up a &ring of wluice h x e s  on a creek pher.  This method is used 
in an elahorate form en A n d  Creek, where 5 string8 of Imxeg and 
120 shovelerrs give a twenty-hour capacity of 1,080 cubic yarda. 

The handling of the water is important. Even when the gmvel haa 
boen ~0lidly frozen pr'evious to strip pin^ and sun thawing, there are 
gonerdlg from 15 to 25 miners' inches of seepage water, which work 
i n to  the pit floor. Tbia must be disposed of either I y  dmining or by 
pumping. If sufficient, water (50 miners' inches) is a\?ailablc, a "China 
pump " can bo rigged up, as shown in F1. 3V, JrE. This dovim is 
not economical in its use of water, for the water is generally of more 
value for other purposes in Alash mining. 

DAME. 

As in  RZI othor form of creek mining, great care must he tnken to 
keep the creek water out of the working pih by mmns of dar~la. 
Dams constrncted of sorl wdls lined with mcks have been found 
ch~aper in the Klondike than those huilt of s d  and bruah, Pila 
driving i s  not advimble in the north, but in caae timber ia rtbundar~t 
cribbing i s  dasirable, as illnstmted i n  P1. V, B, ghowing s dam built 
across D i s m v e ~  Fork of Llmefima Creek to impound w n h r  for 
'' booming." The ends of tbe logs were set in frozen ground on both 
sides and the muck wm allowed to refrooxe around them. The dam, 
40 feet Iong, consists o f  12-inch timbers, fmm !# to 18 feet long, Iaid 
up i n  two TOWB~ 5 feet apart, earth and rock tilled, and b m d  with 
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crm timbers as indicated. The dam, .self-dumping gate, and m s s o r y  
flumas were built hp two men, ant1 are raid to h v c  cost, in hbor and 
time, only %PCKF. 

The self-dumping gate ~lhowa in PI. V, 3, mas not in use wben 
the visit to Diwovcry Fork was made. It had h e n  used during the 
month of June, 1904, in " tmming" the overbwrien froin t.he ar= of 
p y  lgrotlod which it wtls daqired to uncover, The action of the gate 
is  ~pparent from t h o  illu~tmLion. Swinging on its horizontal axle, 
set two-thirds the diatnnce from the ltop & the hottorn of the pte ,  it 
releases tho water mhcn the reservoir &om- full and regains its 
c l o d  positiun w h ~ n  the reservoir is near!~  cmpty. During a p e r i d  
of t brea weeks a block of overburden consisting of muck and hrmn 
 ravel, 5 feet -thick hy 25 feet wide h;p BIN) fcet in length, had been 
removed by the booming p r m 8 ~ 1  before the shoreling apemtions w m -  
m e n d ,  the total cost, including the construction of the dam and gab?, 
not exceeding 7 cents per cubic yard. 

The process of h o m i n g  by means of automatic water p t e . 9  s a a  for- 
merly genersllp in use in California, and ig  employed oven b-day in 
aoutbern Oregon. P l i q  mentiona -the procem a~ having k r n  in 
extensive use in Spain before the Christian em. Aa a rule it is  inap- 
plicable to mining or stripping. in Aln~ka, h3ernusc the ~ t r ~ a m  p u l e s  
nre pgentle and llerause tbe d6briscarried down Ijy tho totrontinl ~traam 
will d a m p  property situated fart.her down t.hr c r ~ e k .  

O n  Hunker Creek, in  the Klondikc, rt dam of mow, brwb, ~ n d  
p v e l ,  90 feet long and 18 feet high, built for the pnrpom of Ir~pinff  
the water from BII open cut, cmt $5m). J l t ~ r n ~  in Sewnrd 13eninsulti 
are srrccwfnllp br~ilc of d. the ~ ~ ~ n t n r i n l  which ovorlie~ the froxnn 
mnck to the depth of 2 fcct. S n c k ~  r r f  wi~id t t r ~  nIm u~l~rc~asfu1Iy Z I A O ~ .  

Below tba prowed pit n lmrkwnter rla~n, gnnrrnllp 4 fret  in heiaht, 
is built acrom tho ereek, rmd t 110 ~ n d  of the * t t c i c a ~ t  is cxtcntlod bryond 
tbis dam a fcw foet. 1'1. IV, rl (p. :if;), shows the ~ j a t ~ r n  of damnling 
to kecp the water out of rt anall: ~hsvcling pit, nnd 1'1. V, A (p. SH), 
shows hnckwator dnnl and t l~c  stand p i p  t*l-ectcd to receirs w ~ k r  
for the b~d-rock drain. A v s u ~ n i n ~  thut t b ~  ~rounil  i n  to he ~ o r k c d  
upttvam, the method of lny i~~g  rrlF tho dmin. commonly callad the 
4 C  bed-rock drain ," is nR f o ~ l o w ~ :  I n  12-foot gronnd tako a level and 
night down~tronrn from tha prospct pit to n point where. 12 feet ver- 
ti~ftl diat~nce nhore the water i n  the stream is ohtainod. Tha ~ i g h t  
should he taken at a point 2 icct ahovr the ~urface  of the pound, to 
allow for the height of tho \mrkwnt~r dam. The p i n t  where tho 
dmin ia to lm ~stnrtod is the diwtance dawnstream obtaiwd by tbe dght 
plus 18 feet, nllowed nR s snfety fnctor. On a 2 pcr coat p d a  thin 
would ncceasitate a drnin fil2 feet long. Tha dmin i~ dug mnd loft 
open until h r  the firat cut is made, 1ta dimemione are generally 

* 
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2 by 3 fent and it is l a ~ g e d  inside with poles horizontally, t,hese bei~~g 
11eld hv posh with 4-toot centera, illto whicb shouldern am c ~ t  for 
c a p  After tho first cut tho drain must l~ vorered hj, l o p  and moss 
laid nn top of the cnps. For small operations a kox dsrtin made of 
snwed I-invh lurnhl*, the insido dirnensiouv F)~,iilg 12 by 10 i n c h ~ s ,  is 

C 

used, Thew sliould Iln R standpipe bored mitb auger 11ole~ ill thl: 
drnin nt the lower end of evory cut. The drain slmnlrl hare a vetp>- 
 light gradc, ns Iow nH 14 inches to  1W f c ~ t  heing used. At first the 
dmia will handle only seepage water, but if one cut of 100 feet in 
length nftt-r another is successirelp worked np*treani, sluic~, wnkr 
ma?. harp to lrn run through it to prevent backing up. Somc opera- 
tom recem~uend keeping the mein drain Inrge and giving it tho \led- 
m k  grn(le, while a ~malIer dmin, 8 by R inches, is kept to it 1 

nn n les.. grade. T h i s  will handle the Mepage water nnd will pin 
depth upstream, thu.: ~ l l o w i n g  for i~ieqr~alities i n  tho Ired rock, whicb 
arr very frcqmnt. 

Drainn are expensi~rc to make but are ge1iec111!* pr~fctxlllrr to ptmlpn. 
On Mastodon Creek. i n  the Birch Creek district, a bed-rock clrnia, 
50h feet long, dag 4 feet wide, I~g~owl inside with 4-foot cartl \\.oad, 
rnnking it S feet in the clear, xud covered with poles and moss, was 
dag throng11 wmented and frozen gravel and Iwd rock, find cost $7,000, 
jS constrtlct.ion cons~ming all of one X C ~ O I L .  In tllr Fnirlmnkn d i ~ -  
trict an oppn drain, not lagged, 3 feet deep nnd 3 f ~ o t  R i n c h ~ s  wide, 
took tho l:chor of 2 mcn six weeks, costing nptrrFj 8nar. 

In excavating for d~ains the pound nhonld he r.ltt E I I  t ~ r l ' l l ~ ~ ~ ,  so 
that wh~,n i t  commences to thaw it will not yurt and clog the c ~ n ~ l .  
Pumping neepage water from the pit i s  to he condemned i r t  genernl es 
strongly as primping water for aluicine;. In Ronttnzn C:lcrk, l<lonrlikc, 
an operation involving the haridling of ser~rrtl tllousaad yards wns 
said to be inore e x p e n ~ i v ~  by 40 cents per cul.ric ynrti when pumping . . 
of the Beepage was done than when the wktar IVRA h n n d l ~ d  hy dlnin. 
The pumping of Beepage ~mkr  by any form of primp nlny Ira er;timated -- 
to add at least 25 cents per cubic h thc nxpenser; of h ~ n d l  ing the 
gravel. The use of overshot wheek operatirlg Ollirln, pumprj is cheap 
where water is plenty, The smnll ona illuxtrtlted 11s PI. IT7, J;", 
T V ~  using 90 inches of wt~tcr to l i f t  nbout ono-third this 3tuou11t n 
height of 10 feet  St~ch u pump in the Klondilw, with 5-foot wheel. 
costs $100 to build. 

POST OF FHOVRLINC, 

The cost of a plaalt, including thnt of conntructin~ a seepngc-water 
drain, sorl drmls, ~ n d  n string of 10 elaico h x e s ,  with fi ditch to leacl 
the water to the S ~ I I ~ C C .  \*m+ies from $500 to %52,r)rW, nccording to t,he 
conditior~s. A& s t a t 4  in the cost slject (table I, p. W), the expense 
of handling  ravel hy this m c t h ~ ~  Is f rona $1.25 to $2.50 prr c111tic 
yard, renching $5 to 87 in remote districts. 





The duty of n rnun .ihorrli~ig is rilrinurl~ rrtimnt~d in tliffer~nt dis-  
tricts of the North. 'rl1i.c fltr111 nf ~ninirtg I~nring Iwen newly cliscon- 
tinned in the I i londEk~ r~gi4m. \vrY Jitt lr informt~tinn concerning it 
was 0Jlhin~111~. Thr ~ x t ~ t t . ; i t * r  s h n r ~ l i n g  rtprmtionn on trppcr h n n n z n  
C r ~ e k  worn not ri.;itrrl. 1 n clnc rnsr, n.lirw II pl~tfnfnl n-IL~ uwd. 2 
mpn   hove ling, in twtr ~ t a g r a .  R fotnl nf ?) J~rt  lift. 2 f ~ t - t  of p y  1 7 - t ~ c  

shorelcd inlto the ln~xr.: nt tllc n ~ t t l  of :?b r.111)ir ynwis IIn!r ten-llot~r rllw. 
In thr Tlircb Crrck tliqtrirt tlw duty o f  rt null1 s t ~ n v ~ t i n ~  from nn 

awmgr nf I2 ryrntticrr~r i.; 5 cul~ic ynrdr ill ton hnarr, tlrr ~lcptb of 
pty :I! ~ l n ~ i l l g  -1.4 1 f i . (*~,  r b r ~ d  1 1 1 ~  lift nertmr rxccod ing 4; f ~ p t ,  

In .Imrl.icrm ("r~ek ,  mhercl bhr Iw\~lrIrr.r \ \ T ~ v o  l a r p  nncl men hnd to 
nbp work to get thrn flu t of  21h* n-l~y, tho r l  ttty IVR-! Y !  csllhic. T I L I ~ P .  

On Diwovcry Fork of this .c.rrvk the. rltlty 1vrt.4 4 ccI~i,ic yflrrls, t lit. 
depth being 5 ic l~t .  

l n  tElc* l~tlil'~xLr~!is clistrivt. ~IIPI ' I~ s lrt~\ .c l i~~g- ir~  opn~ntionn arp brw, 
otr-ing to the dvyth of grcru~rtl, tl10 nccmgp o f  tltrrr scrn wnrr 74 C I ~ I ~ C  

ytxrd.; tlt~t_r, the rkpl h s l lovc l~d  ! l rb iu~  H frbrt of EM!-. pRrt gra~''cl ~ n d  
part hed rock. In no CILW wns tEierr* II l i f t  of nwr :& f i ~ t .  

In tho Somo region 5. id  nlhic  ynrds duty is  pmlnhly rrl:v war 
the xtvemp on a lmnk f1n111 i ttr i frtrt i r l  Itci~ht. In the caw of t h ~  
I n r p  npnttion* of tlw l'i(a111~r Jli11i11g ~ ' ~ I I I ~ I I ~ ,  on Anvil C ~ w k ,  
t h e  rnol*k 11ns l m n  so .rrnt~~iit~lizl.tE I 11t1t o t ~  6 1 1 ~  2-foot bank ltantlled t h ~  
tEtity is ?$ cttl~ic prt l s  per trw-Elour nlrln. 

011c operatior\ cllr Scrli~l~lon 1 l i~c .r .  \\*llrrl. the lift wnr higI1, llnd the 
bed rock irregular, 3.75 vuhic ~nruls wn.; thv duty on n 3-foot hnnk, 
In tho Council diatrirt of *wnwI I'rt~in.;uln, i~bcluding opmtions 

on OpPlir, Crmked. Il'nrtil, t;rbld I b t ~ o l l ~ .  ( ' t l l t ~ p .  nnd I'rmrlo~ cweks. 
~Zle c l  nts of R 1 1 1 m  LnwraKI1u fi.l;:3 ruJli(' ytlrd~ 011 $111 I I I T I ? ~ ~ , ~ ~  ht.ig41 t of 
lmuk of 3,; fwt. This 3rcmFr ia  rltfrt-ti-(1 I)!. r t t w  r.zt!w.rlx \rbbc~v> on n 
limestone bed rwk,  witFi dot~lrlr l i f t ,  t l~ r  tl11ty II.:L.I :$.:* jttrt1.s; nlm F I F  
nntrth~r where with ~ig11t-hrmr sll1ift4, \\-nr'kirlF ou :<-foot Imnk with 
.5-foot lift, Lhe ertmo~~1innl.y tlut?- of 1.' cuhic r:~rd?; lwr tnnra wn3 
s ~ u e r h d  for. 

Thp n ~ ~ t b m l  of v i o r k i n ~  ,rl~:~llo\~. 11,latm~s 1 ) ~  . r l ~ o ~ . c ~ E i ~ i ~  i tltn Iwir.; I I M  
n ~ ~ ~ r h  tn i.o~nmend it.  r ~ ~ l ~ * ~ i a ~ l l y  \v l i t l ~ l  t ltr \rratvr is d rainrd f r t ~ n ~  tlin 
CLI~ ,  eithrr with o r  ~v i thout  t~ rnrt.rcrl rln~ilt. 111 . \ l t ~ ~ k n n  pr~rr1.s ' 
exw~ding 81 in gold tenor to thr- culbic p r d  uf ~ i ~ n t c r i ~ l  hrtnrll~tl 
~horeling, frequent!?. frwn nnr-11aIf ti) twr)-t 11 iruls of -t h~ gold l ira i r l  
the crcvicm of t.he upper IS incllea or :! feet of thc h~rl rock. Jlrn 
dirertly sho~eling thin rnntcrial c:tn thoroughly clean tbe )led rock hy 
the ~horf4i1lg-i-in ~nethncl. 011 the other ha~irl, if liorsa FL'IYLEMI'F. s t m n ~  
scrnlwrs* or steam slro~.cls art: used, tlto berI rock ir Prrtlt~cntly not 
cleaned, and a pirig of rnpn ~ n u s t  go over tht- jim~tttrl :I ~ rcond  ti ~nr  to 
pick up the auriferorrs muterial which hx4 h e ~ n  b f t ,  This p i n t  is 
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of the first importance. No opemtor should contemplate the installa- 
tion of mechanical excavators for working gravel without taking full 
account of it. 
In considering methods of mining by wahr or mechsnical power, 

the cleaning of bed rock by mou may ho pmissible from tin eecrsnornic 
etandpoint in exceptional instances, as, for examplo, where a thick 
orrerhurden is  cheaply ~.emaved by hyvrlmulic.king and a very thin rich 
pay streak rcrnains. When, however, n rnechanica~ method of remov- 
i n g  overburden and lorn-grade p v n l s  co~t4 from 50 conf~ to $1 s 
ynrd, and the whole ares has to be gone over again lly Inen to wheel 
the rich pap tn the  sluice9 the gmveI must be axtmordinavily rid1 to 
pay s profit. The lowest cost af handling g2.rtveI by the method of 
~ b o v c ~ i n p  in was foutld to be $1 per cuhic yard on one of the creeks 
of Seward Pminsula, while tho cost may roach $5 on aome of the 
isolated interior G ~ R R ~ H  of ,4Jmka.U From cents to $1 par square 
yard of area worked must be pnorally addod to the shoveling cost to 
cover tthe cost of stripping muck or overburden. Ground which 
e x c d  12 feet in dcpth of combined stripping and pay will rarely 
pay if handIcd by the method af ~lldveling into the aIuice. 

HORSE SCRAPING INTO SLUICE BOXES. 

Ground which can he worked by men s h e ~ e l i n ~  into ~luices can, 
under certain conditions, be morkpd satisfactorily by horse scraping, 
and nt ~n expense of one-third of tht necewry to rrhovel in, The 
most important governing condition is the degree of looseness in  the 
p v e l  and in thc underlying auriferonv bed rmk. Two horses, or, 
hethr, mules, hsulinp R seraper, with driver, will cost from 817 ta 
$23 e d ~ y ,  nud in the ordinary small gmveI of tthe M a s h  placers, 
with soft schist bed rock, the team will scstlpe into the boxes from 
31) to 40 cubic yarrls of p r e l  a day over a distance of 75 feet. On 
Penelope Creek, in Sewnrd Peninsula, it was said that the team would 
h~ndle  fw mnc11 a8 10 men could sbovel, the cost per cnbic yard being 
30 cent& 

One common breaking pIom with a team of b o r n  snffices to break 
up enough p u n d  for four scrapers. The method reqoirw an indined 
platform hnilt up to a height of 110 tu 15 feet ahre the bed rock, over 
tho h a d  box of the sluice. A rechngdar opening in this platform 
sarves as a chute to t.he dump box. Generrrllp the hornas travel in 
an elliptical t m k ,  -ing the end of the tail box and scraping the 
tailings from it, then entering the pit, scmping up the pay, and after- 
wards delivering it to the sluice. In s w a r d  Peninsula t.he cost 
of this method mn be brought as low as 25 cents per cubic yard, and 
in no part of the interior will it exceed 50 cenh, exclusive of ;top 
stripping. 

0 See cwt eheet, table Fo. 1. 



h n p  d e p i h  were seen now worked hy shoveling intn ~luicrs 
where at lemt an experimental t r i~ l  of thin method is to lm recorn- 
mended. One of the strongest p i n b  in ih frrvor is tbe cheapnm of 
installation and the mohili ty of t b~ ~pprn tns  used. 

STEAM SCRAPERS. 

In view of the monomimil sl~owing whirl1 the ntenrn mlcmpt has made 
in handling t a i l i n p  fro111 thc creek-rniningnprmtic.~nn nf tho Klondiko 
it is remarkable that. so fcw nt- 
tempts lilrvo heen made with it, 
to  crape the alluvium from itR 
original position. The ordinary 
acmpem ua~ed ia &am-sc~npiny 
oprntion.q on tailings in the 
K Iondike haw a enp~trity of frotn 
one-bl~inl to ono-hnlf cubic yard, 
opernkd by double dl-~~rn,  2-cylin- 
dcr Iloist; llfj-inch drams, 35 lo 
30 horsepower capscity, hnnclling 
on sn avenge 250 cwl)ic pnrds 
of Emse rnrttrrinl in twctrtprour 
l~onrw, at an n v t m p  espnao of 
49 canha pnr c . ~ ~ h i c  pnl. Tho 
manipulations of the scraper, ron- 
~idered 8s EL unit of ltho plnnt, tmlrn 
3 to 4 men on ~hift-R fireninn, R 

hoivtmtln, and eitller 1 or Y men to 
f i l l ,  p~ ide ,  and clump tllc scrap- 
er. Tho form snd riggina ap of 
the wpHpr9 with thc s p t r r i ~  of 
ehcavfln, palling; and rirrkrvl~nrli 
cahl~s,  i n  nhow*n in figs, fl nr~d 7. 
In tho pmcticr sron tlw A G ~ I L ~ P H  

dmg the mnhrinl from the pit to 
th? dlrrnp, a dintanre rnwrrtrcd 
horizonhllp f ram 1wr to 3'H) feet ,,,,, ,i -4 ,,,,, ., .,, ,,,,, . ,,,,,,,,, 
nnrl vertically from 80 to 50 fert. 
Tho acraprs are not ulwayu pmritlrd wit11 t('et11 Ii k~ tho OIIP S ~ O W R  

i n  thr tikwre, but thirl i.q ~~d\ ' i s i~J~ l t - .  -4 rigid l ~ l o  shonld nerer he 
ued,  IL-: tint stones catch ln~twcen it land the M y  of t.he scraper. 
The phnt* nvP.rRgP 8:4,:',0(1 in cmoslt. 

The rig slrnmn in PI. 1'1,. 1 (p. r;P), ifl situated on Walker Fork, Fortp- 
mile district, Alaska, w h ~ r r  I r  Imtly of pnt**~2 60 f e ~ t  In width end 5 
fwt in depth, v-ith littlo or no ..rtripping. wibn lwing mined. Actlord- 
ing to information obtained hy Jlr. Id. 31. Yrindlo the gravel WIN only 



62 GRAVEL AND PUOEB MITINU IN ALASKA. 1 8 ~ ~ ~ 3 5 ,  

prtiallp free, ~ n d  little or no stripping was ~mequired. As a rule the 
fivmpr R~LW f o ~ ~ n ~ l  to c I a n  the whist bed rmk slltisfactorily. The 
scnrpcr uiir~d had n crtpucity of one-fifth cu?~ic pard, being an ordinary 
homo scrtlper riggvrl for  steam with pulling n r d  drawback cabl~s. A 
G-lloracpr~w~r hoist r q ) r t ~ t e t l  the scraper, gi \ring r~ mp~city of 100 cubic 
ynrdrr ilk t\\*~nty-f otir 110111'8. The 10-horsepower boiler also Atrnisherl 
~ t ~ a n t  to oprmtc? tfla hucket elevntor whicti lifted the gravel to the 
~lliice ~ I Y H I I  thv hopper, ta which it was dumped by the u:mper. A 
consorvat.ive euti~nata plscle~ the cost o l  htzndling gmvel with rig, 8 

& Ly sl.gtm,ng or 
trnrrrg Etnr Ioe?+cAu~ 

men !wing employed and one-hnlf c o d  of woud ltarnd in ten hoorw, 
at. 40 cents p r  c.uhic yard. The opmtions rvcrc n~cletin~ witb tinrrn- 
cia1 RUWPXS. 

The p l ~ n t  contmin~ the elemenb of a {lev icr which, it is not unlikely, 
may be applied to the working of the r%-irZ~, diallow ewek deponits of 
Seward Peninsula, 01. of sac11 C W P ~ H  of t . 1 ~  i utrrior #La Mnm~~roth, in 
the Birch Creek district., or lower Pdro, i n  the Fnirhanku (Iiqtrict. 
If ciscurnatnnrev wamucP(1. the ~ b ~ t t v e  nnchat. (a rock-lill~d crit~) 
&own in P1. VJ, A, could be made nmrc cs~ilg l~~ovnhtr  ID? ttlolrnti ng 
it on a truck running on hack, it k i n g  runric fast by cahla and daad- 





man when occwion 111ight PI*IJ~I~W. T I P  1~11rket elevator cnlp1oy~t-l is 
not r'ecomtnm&d, as thr rlrr of s~rcb C O ~ I ~ ~ ~ I - ~ R C ' P S  for hand jinx gnvel ,  
unless tbey arr nper.ii~lly nod expensively con& ructwl-a* on l n r p  
dredp-is ccludelt~lt~rl 11y csprrience. In place of this, thcscmper 
shor~ld l ~ r  (11~1ggod r!lltirtll!- 1 0  the point of tins1 dinrhtlrgc to tho sluice 
on art inclit~etl platfrrrt~i. T l ~ c  upetntion will 11ecas~it;~ln Ihp ht~ikling 
of a lnorfi c:lr~ntrd 3laicr or ~v~tsl i i~~g yltlnt, su la~otintrd 1)s n hopper, 
the p a v e 1  t ~ 4 n g  ft*(l  fro111 th is  in onler. thnt the ftnrd 1111ry br! 11s ncnrlp 
contin~iozrn n+ pcmui tdr. Assutning thnt the cl r~a i ion  of tba hm,d box 
of I lie: .sl~ticc* show11 in  tlla illnshntion i s  12 fcet uhmvn tho aurl'ace of 
tlw ~rn~rnr l ,  thcb .rc.raprr could be r~ruggec~ lo douldu t h i ~  nlo17ntion at a 
rbnst, riot e x r e ~ d i n ~  IO pcr r rnt  aim-c: t h ~ t  lit'c~mry to ha111 it tlp to 
dl10 12-foot clnratio~r. One of the t ~ p . r ,  of .rraaIl ir~g plnntn dwcrihed 
on pagm 193 d R P ~ .  r n o ~ ~ l d  kc nl~plimhle witb taorIif mt.ions to n steam 
nrmpiag plltnt. . 

It I I ~ I J -  lat ~vrrll to dno~sgider hrrc tllc WRSOIIW ~ h y ,  in wide, shallow 
crt'r k dny)o.uit$, ~tenm sc~xp i  ng nppcars t& h prcf~ra'H1de f o other 
mt>i:~nnict~l methods. In genrinl, i t  mny Im mid that th is  method is 
~tpplicdt)rlr! to opfirntions on schiut Iwtl rocali, hut jn entirely imprxrti- 
CHIJIC on Iimestona or o t h e ~  hnvd hcd rock. Thiu is itlm true of the 
~fxnm-shore1 n rid dredgiug mpthods. Qntnt that hod-rock conditions 
nm xaitn!hc, nnd rcrrlsidt.~. n wlid ly froxcn cleposit of characteristic 
srirall jir-nrcl Fntli turrrk nnd Inom overl)urrlen, 150 feet width of  pay 
and i F P ~ L  in  total d ~ p t l ~  from Ems+ roots to lmltonl nf pay. After 
the moss ix  plomxl up, tho 3 Feet depth of muck can be ground stuicod 
off in the ordinary manner nt rin exl-rt.n.rc. of, sny, 15 cents per cubic 
ynrd. The g ~ v u n d  sluici~tg s110~illj hc ctonr nt  the earlio~t possible 
~nornrnt. irl thn open P ~ I I H O I I  OI.? PIP~PIXIIIJ-,  I ~ t e  i n  the fail. Tho 
open~tor ~ ~ o t r  has to den1 wit11 n n t r i l ~ p d  Irlock of f mzen gmrnl and 
wlriferou~ 1 1 ~ 3  ruck 4 fret ill drpf 11. mrrying p?-. or thc mntprinl 
which it is dcsii+ed to ~ l t l i c ~ .  A wrticnt ikn~~k rrt  this material ran not 
ho attaelred by tiny nicchttnin~l nppliance e t  derispd, bub if lrft 
unrorcred lor ~ i x  w~cetlks i t will t I I*IW to heel rock. The open~tcw, 
kowecer, wishes to tnkr nduultagr! of the continual t.!rawing nf tltc 
surf-face I)?. the sun. nnrl to do  i l l i n  hi? must attack not, n v~rlicn! Irut 
R horizontnl srlt.fi1rt1. 1'114, r.:ttcl, of nntulxl thawing t'tlrie~1 fro111 (; 
inches to t foot a wrrk. ' I ' h c h  s crapr  ~rtned with Bcth rigg~tl so ~s 

to make n S P I ' E ~ ~  of ~ ~ ~ ~ ~ S I ' C L I ~ S P  ~ ' I I  t*, d n ~  for 300 f ~ c t  l~ngthwintr of t h ~  
channel, will nthrk t htt ~ r r u t ~ ~ t l .  scl-aping off the thnwcd ~n~tor i r~ l  
Iwtfpr than R R ~  nthw ~trcrl~nzlird npplii~nc~. 

The s l n i r ~  tmsm or ~vn*Fsi~~g p l n ~ t  ttnilt to a height nf 25 feet above 
the w~rfaro af t f ~ v  grotr ttd cnn uom he appotsrktetl hy a I~road incIi11e 
plxtforn~, or, if  d t * - i r t a c i ,  tlir scmpr U I R ~  dump In cat3 which crrnt-oy 
the mntei.ia1 Iy ~ r n r i t y  to rtn isolatd and conr~nicntly ~itrlntcd ~vi~ilst- 
ing plant. The system ndopted mill depend on ~JIP magnitutle of the 



operations. In only very exceptional cmes should the expenso of 
handling, after the material is once dumped from the scrapar, ba 
allowed to exceed 5 cents to the cubic yard. 

The pIant above suggested irnpliea the use of a scraper of large 
capaoity and s houId handle the gravel at a total cost, including depre- 
ciation charge and added cost of stripping, not to exceed # cents per 
cubic: yard in Alaska, provided that TOO cubic yards of gravel a day 
are aent te the duice. In order to accompli~h this a scraper, prefera- 
My of the bottomless, self-dumping typo, of 6 yards theoretical cape- 
ity, should be used. It will be found that actu~11.y 339 yards wiIl be 
delivered each time by such a scraper. l'he opemtions will require s 
60- horsepower hibr  and double-drum hoist, and the services of seven 
men on a ~hi f t .  Tho total running expense of the plant should not 
exceed $150 a day of 24 hours. 

The doubledrllm hoist operating the ucraper will have a po~ition on 
the side of the sluice apposite thrtt of the cut, and can be mounted 
on skids so that it can be emily moved by means of a sheave and d a d -  
man if necessary. The sheave through which the drawback cable runs 
may be bechord to a weighted car running on 200 feet of track laid 

, 

parallel with 'the cut on the side opposite that occupied by the sluice 
sad hoist. If it is desired to keep the drawback cable oat of the way 
it may pass through two  sheave^, one anchored to traveling anchor and 
one to deadman, the cables thua foi-ming a triangular arrangement, 
t w o  of whose angleu will vary as the car is moved to cover variol~s 
par& of the ground. The car may be moved as often aa desired, and 
thus one furrow after another may he made. by the scraper over tr tri- 
angular arm m the ground t h m .  By means of a rearrangement of 
the sheaves it i s  found that nearly all of the gmund mn be covered. 
A plant ereobd for the Klamath Eiver Gold Mining Company a is pro- 
vided with two 1)-yard scrapers, which trttvel back and forth alter- 
nately, both cables acting as pulley and drawback cables. Two sheaves 
are used on the side of the excavation oppmite to the washing phnt. 
LLTh~ae shemes are attached to a spreader which k e e p  them spaced tt 
given distance apart, and to each end of the rrpmder is attached a 
tacklewhichruntlbackatanangIetodmdmentomhichtbeyare - 

secnrely anchored." 
The type of bbottomless scraper shown in fig. 8 (p. 85) was Heen in 

snccesaful operation stripping loam at a rwervoir excavation near 
Portland, Oreg. It h~av a theoretical capacity of 6 yards, and actually 
handlea a little over half this amount. Measurements of a apail bank 
showed that in sewn ten-hour days, atripping ta 4 feet in depth, 400 
cubic yards per shift had been handled. The scraper was making 
furrows over 300 feet in length. A 60-horsepower boiler ms used, 

a Yeatmm, J. A,, Automatic excnvstor Ior placer mining: Mln.and Pel. P q  Dec. 17, IeW. 
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but only one cord of wood at $2 par cord was burned. The donhle- 
drum hoist was provided with 10 by 12 inch cylinders and m w  gmred 
6 to 1. Four men, a winchman, a fireman, and t w o  scraper men were 
employed, at $2:60 a daytS'. I t  was wid that under them conditions 
the operations cost 5 cents per cubic yard It wag estimated that in a 
haul of from 160 to 200 feet the Noraper would deliver Ioam to the 
spoil heap at the mte of 9 cubic: yards per minute. 
The above suRgestion~ regarding the use of self4amping scrapers 

in northern placer mining will doubtless be looked on with coanid- 
erahle rskepticitim. No direct application of the metbod hw, so fttr 
iw knomu, heen made i n  Alaska. The fornl of plant outlined is inex- 
lxndve as compared with many already installed in Almb, h v i n g  a 
wpacity not exceeding 700 cubic ytrrds. The sum of $lO,OCKE should 
IM ample to install an entire scraper and mwshing plant in Hewa~d 
Peninsub. Even should Borne fern of steam scraping b~ found appli- 

FIG. 5.-Botlomles steam smpur.  

cablo to tho wider shallow deposih, the installation of elaborate ctthle- 
ways, traveling towam, and tha like, is not advisable, as in mos& cases 
their coat would be prohibitory. 

SELF-DUMPING CARRIERS. 

The conditions in tho Klondiko district appear to have necessitated 
the adoptinn of t h i ~  expensive motbod of placer mining. Onhide the 
Klondik~. iield the method wf~s not seen except at one place on Maato- 
don Creek, in the Birch Creek district. The method is sdopted to 
work rich gmvels where cundition~ do not p r m i t  working by ordinary 
shtillow open-cat methods, and where drifhing ia impossible or 
inadvisable. 

I n  considering the ecanornic success of this method, a study of tho 
cost abeet given in this report (hMe 1, p. 38), is most inetructive. In 
the &st place the average depth from eight Klondike operations con- 
sidered, namely 11.5 feet, is greater t h n  that economicrtlly advisable 

Bull. 2 - a  
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(namely, 15 feet) for open+ut operat-ions in pneral. The opemtor 
ndnpta this m~thorl because tbere are thawed ~treRks and channel~l 
in hin deposit. If such p u n d  is drifted, the chanrp art! thnt h~ will 
inrmm his sxpoasc to n prohibitive amount through e x c e s ~ i r ~  tim- 
bering and through pumping of seepage water, wliereas by tho oprn- 
cut rnnthod thc wnter is  handled by drain. The cost sheet ~ h o ~ v s  that, 
wlicro~s $3.14 is  the a v e r ~  c o d  of the abvc-mentioned 8 opcraoinns 
in the Klontiikc, 'i drifting opmtions in ~imilrtr deposits, with an 
nvemge depth of 25.8 beat, gave an 8v0mgo cost of $1.96 p r  ~ubio  
yard, the depth of the p ~ p  or thickness of gravel nct~utlly w n t  to tho 
duico h c i n ~  t d n i ~ t  axnctly the RRme in hotb csses, snd tho mpcit:~~ in 
the drifting hoing only 17.5 cubic yard3 less in t,wcnt-y-four 11oor.q. 
Gsranting, however, that in a  on deppopit carrying 83 to the cubic 
yard of pay, the depth k ing  lti feat, drifting in  impo.rsiblo, and the 
rich pay, 75 frat in width, tuuat bo worltorl by op~n r ~ l b .  '\Vhntfiver 
rnethd l)o adoptad the IHDSR must first be plowcd 11p wnnd ~1)nut (i feot 
of muck grotind sluiced off at u c o ~ t  of 17  conG per cubic yard. Noxt 
6 fwlt of barren grarcl or sand m u ~ t  ha removod. eith~r hy ht>rw 
erclnpom at 60 cent* p r  cii hic pard, or, if tho plant w ~ r r ~ n h  the opm- 
tion, by rtenrn rlcrapr nt 49 rents p r  mrbic yard. Tho 4 fpet of pay 
being ]raid ham, what method  hall be d o p t d  to get it into tht! ~Juires? 
On tlccount of the nceeasrilr short life of thc! oprationn, H plnnt 
whose first cost exceeds 4(5,W3 i s  out of the qlrerition. T ~ P  prp~rtpc;t 
expense will then resnlt from the hand sho~*~l ing  in thr pit. Tbr? prt- 
t ing  of- thc materiel into the mceptacle in whirl1 it is ronveycd to tho 
~ lu ico  is thc principl item of rxpense in the opemtion. It is therc- 
fore necesmry that the high-priced sborcl~tu p t  rrrr m t ~ r h  gmvel i n t o  
t h ~  w h e e l h m w s  or hr~rketp as possibl~. Thc Ituckpt, 87 int.hes nirlrrrcr 
on top, 35 inches quare on hottom, wnd 25 inrhen deep, hrlld inp two- 
thirds of a eutde yard, is dropped i n b  a crilr I~nilt in the hottom of 
the pit, to which the shorel~slr w h ~ c l  t h ~ i r  dirt in mwheclbarrows. 
From 4 to 6 wheelharr-~ws are. nerresmry to f i l l  the bucket. T h ~ t e  
js no mobility to the htrcket; it mud always rirro and fnll to the 
same vt. Jfen instead of occupying ill1 t hrir bime in ~hovrling am 
employed nearly half of i t  in w l ~ c e l i n ~  und dumping. Fire opm-tcions 
nre necwmr?, ta pet the p r e l  fron~ the hank tn tile ~luim, n n n r ~ l y ,  
(1) &ox-e-eling into wheelbarrows, (2) w h ~ e l i n g  tn hurk~t. (3) d ~ ~ m p i n g  
to bucket, (4) raising hricket tr, carrim.= ( 6 )  cnnvcying and dumping to 
sluice. (See P1. V I, fl.) 

This rnv now be compared with the domirking ~ y ~ t ~ r n .  On Pedro 
C'reek, Fairhnks district, m opcn rut 15 fnct o f  dnptli with 9 feet of 
pay gravel is workod by d~rricking. TIIP plant Iim IL t'apcity OF 233 
ruhic pards s day, which is h u n d l d  nt a cost of $1.7a p ~ l -  cubic yi~rul, 
The plant costa no more t h ~ n  t l ~ ?  avorap price of rt ~nlf-rliinlping - 
r The D s m n  wll-dumping carder and t$: iw Ls described mder  the h m l t n ~  "Drift mlnln*,'". 94. 





r~rriar ptnnt of dmil?- r*apeity not exceeding 2124) yards. The first c0.4 
of all, including a 30-borqmwer bnilcr, w w  mid to he s,BOr!. Hern 
tho gmvcb i n  ~ h o r ~ l e d  into hnrk~ts  holding 8 ct~lric feet. These !>uck- 
e b  RPP. trltmmed on small trucks n~nning on wooden tracks, h m k ~ d  
onto by the derrick m h l ~  and lifted ~ n r l  conreyed rrt a m p  timg to 
thrr H tuico. Tile derrirk 1 m m  htw .s diui3 of m h  of 40 fwt. ~ n r l  r 
mucll anialler proportion of time is consumed by the shorel~rr in 
tramming than when the f ix~ t l  I~ur*ket on cabla in i ~ s d . ~  The cxpnrrt- 
WKY increased in this plant 11y t,hn nncclitiity of continaa11y tllswing with 
2.4 point.*. 1'1. VIT, A ~ n d  13 (p. M), 3bow~ the operation nf tlrc der- 
ricking plant. 

As s p i n u t  the 5 opemtionn of the cabla tmm syatcn~, thcrr RW 

only 3 in the derricking nystenr i f  proprly hrmdlsd. The pronf 
that the rierricking s~*stenl is nlp~rirrr to tho w h ~ n l i n g  nrltl c-ahln 
tram s p t e m  is ~v id rn t  Fro111 tho ronqmrntiw cost. Thr nrrvirm of II 

man at the rlrlmp I ~ x  tir~: g ~ n ~ n i l l y  IIR(:PWII-~ in all cmm rrndw tlir 
present sluicing pnubtic~, so that t hr n~lf-tlzin~ping r~l~n~ngrtlla*nt nf the 
bucket h e l p  h t ~  t little. 

I t  shor~ltl EK! rmkd t h ~ t  the Fnirhnks opmt.or WRH working- ~ t n d ~ r  
higher prims p,nemlly thun the Rlondikr~ r ~ i n ~ r ~ ~  h t  h for Enlmr (at 
$10 rr d~!, as a~minst $?.:ill II ~ H Y )  nnrl for g~ncra1 snpplir~. ancl hc! nlso 
had an rxmnwi r r ~i l~ ior~r~t  of n t r ~ i l l ~  tliasing. 1-1 is lnwrr mwt rlrlwnded 
prininrily on Ibis incrr~!.r~d c-~prity ,  I-mnlting fnr tilr lnunt p r t  fron~ 
Ihr? i n r r m q d  duty of P R C ~  P~OVPIPI~,  o l v i n ~  ta thr* ~xprdit~iou~ and 
~dnptahlr system of hoi~t ing and ronl*cv i~~g nffcrrdrd 114' thc dersivk. 
12, derricking .spst~m in 11w on Scward Pcninlurln mill Im nepamtely 
dwcr i ld .  

The cnnrlt~sion is t l ~n t  d i l e  t h ~  mhlt trntrl ~ p t c r n ,  ~ls ing the Unw- 
Hon C ~ I T ~ P I - ,  is pxt.elfrnt for drifting work. it  irz not to he recolnrnended 
far opn-cut work where it i s  pos~ibIr tn ohtrrin Rpce for installing a 
tlcrric-k. 

DERRICKING. 

Tho plant drsrrihed helow in locatnF on Ophir Cmk,  in thc Counril 
mining tiintrirt of S w a r d  P~ninsrtla. T ~ P  stream ha4 h e n  turnpd 
t w i d ~  rind work is proceding in thcl nld hed. Tbe distinctirc feat.rrrc 
of  tbu plant i~ tho uva of dcl-~-irks in o~.errwrning eaccptional diflic.l~ltlrs 
encoantered in the c*hfimct~r of thv deposit. I h n d  l a h r  is zlrrwi in 
excavation. while trrtnsport of r~l~trrial to hz washed and disprml of 
hi l i n p  ace accomplished hy derricks. 

The pit in which work in  h ~ i n g  done depends for its shape and ~izc .  
upon t h ~  method of working ~ n d  length of the demirk hon l .  An 
area of 317 feet beyond the end of the derrick boom iq  worked. A pit, 
roughly circular. hf fv in~  a dia~neter of 140 feet, i~ tbc r ~ ~ t l l t ~ ,  since Chr: 

- .- - 
o h  also apectnl description of dmrtchg ,  pp. 87-71. 
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boom reatrhes approximately 40 feet in ih sweep, and the  bucket^ are 
hauled 30 feet from tho Imnk. Under i stratum of saud and soil, 
varying from 9 to 5 feet in thickness, the gravel, i n  p l w s  conaidembIy 
mixed with sand and day, demands to bed rock, usuallg 30 feet below 
the ~tirfm~;. The gmvel is entirely nnfrozen, ~ounded, and for the 
most p r t  small, not ovtrr 10 per cant exceeding 6 inches in diameter, 
while no bowlders are found mlmve 18 inches. Bed rock is R, masgive 
limeetona, extr~moly irregular in its position, and mwes the greatest 
difficulty in the extraction of tnuch of the gold, though tllis same featam 
m118t have p l ~ t y ~ d  an important part in the enrichment of the claim. (See 
PI. VIU, A, p. 86.) In plwcces deep holm have been made by &ion of 
water, and the depth to which work is carrid in the recovery of the 
gold depnnda entirely upon tho emnomy with which' it is extrtscted. 
There in no doubt Ithat much gold remains below, to obhin which 
wotzld not ha protitehlt! under prwent conditions. 

Exmvation is nr:complinhed ent,irely by pick, the gravel being nhov- 
clcd in to  the derrick huckeb. These buckets are h~uled by the der- 
rick line, guided hy hand, upon wooden skids (see PI. VIII, A), to a 
point dirwtly beneath the end of the boom, where they are hoistad 
and airried to the dump box. 

The huckeh are of I I  cubic feet capacity, and &;re so practical ~4 to  
warrant dettrild de~cription. They are made of crude oil drlinls or 
-d ine  tanks, cut b a height of 54 feet 8 inches, and are 2 fert Pi 
itlches across the top. (See PI. V I Q  B.) Two lugs 'to hold the 
h i e  arm set opposite eacb other one-foarth distance up f from the hot- 
tom. The hale ia made from the original bmps of the d ~ u a .  The * 

h t t o m  edge is stmnfftbenetl by the original flange of the tank, while 
on the npper edge haw h e n  riveted t h e  flange originslly at the top of 
the tank. Tbe hale is suppIied with a mtch which, when tho httl:kst 
j~ traveling, rmtR in a notch constructed on its cd-, which hold# the 
bucket in an upright position. On reaching the dump box, a man on 
the platform with his shovel frees the c~tc'h, and the brrckot dump 
in turning bottom upward. (See P1. lX, d.) In fitt'ing the lugs hold- 
ing  the bale, a piece of iron 9 inches square is riveted to the inside of 
the lnaterial cornp ing  the  dram, which jjs one-eighth of en  inch thick. 
To the outside of the drum rr %trip 9 inches l o n ~ ,  23 inches wirle, snd 
one-half inch thick is nlw riveted, ~ n d  to t h i ~  t h ~  Ing ('2 inches long) i j ~  

welded, making a very atrong mnatmction. These bucketa weigh 140 
pounds and, including labor, Macksmith fuel, and original, prim of 
drum, cost about 825. 

- The skids upon which the buckets are hnuled are o d i n ~ r y  ~rnootb~d 
timbers, and are not favtennd down. Thin admits of rapid chang~, in 
mmmodating the hauls to the advancing work. It is dwirskltl to 
ham these limbers as much as possible in a radius of the circle 
described by the derrick,  ah^ tbis gives a straight haul on the boom. 





The derrick jn use at this plant is of a vary aimple and practical 
design, therere heing but one haulage line, which with gmvit:)' utj tized 
in the lean of the derrick accomplishes the deaired wol-k. The derrick 
leans toward the pit in which exea~mtion is taking plnco-i. e., wbon 
at r ~ s t  the boom swings away from the hoisting engine, (See PI. 
X.) The hauling line passes through a block at the foot of the mast 
and a few feet in front of it, or toward the direction of Elnut. In thin 
position immediately upon receiving a haul in^ *twin the hoom tcods 
to move toward the dump box, and once there, having tli~ponnd of iW 
load, returns hy gravity to the pit. To the end of the lmwrli iq attwhctl 
a, rope l ~ y  which s man in the pit giving his entire attention to this 
operrrtion can regulate theswingof  the boom toanicety. By snub- 
hiag &is line about a post set firmly i r  the p u n d ,  haul* can h  mad^ 
i n  any dimtion with no inronx-cnience f rorn the swinging of the 'boom, 
and the drtmping of the lmd on the platform crin tw! nccamtely 
ndjasted. The derrick on an wemge lift raises materid about 25 feet 
and carries it approximately 85 feet to tht! sluices. 'l'he amount of 
material handled is generalEp. 500 cubic yards in twenty-two hoars. 
l'ower is obtained from a 15-horsepower Zmilar and 8-homepo\r~r 
double sngine hoid, which burns one-half cord of wobd in twontp- 
four hours at $16 R wrd. The derricks are of ?Vamhingbn fir, 110th 
horn  and mast heing -10 feet long. Tho hauling line, one-half incb 
in diameter, is of crucible steel wire, plow-.share &eel not bending 
easily enough, and the guy lines, three-eig;htb~ inch in diameter, also 
of s k l ,  are tighkned by watch tackles. 

Stones over 12 inchev in diamehr are not sent through t,he slaices, 
being piled by hand in thr! center of the  pit. Larpr  stones and 
hwlders of bed rock are handled 11s the derriclr and piled in the aame 
manner. (See PI. TX, B, p. ti#.)' The ronioval, however, of stone# 
exceeding 2 tons i n  w e i ~ b t  is not attsn~pted wjth the derrick. A 
move is nmeqsary each thirty dayys, nnd in advancing the entire plant 
approximately 110 feet eighteen hourw nre gencmlly conaunted. An 
auxilisry flume ant1 dulup hox m u ~ t  of necomity Iw used to permit 
meh rapid change, 

Tha dump hox, which ifl furnished with n plntform s~~f i c i~nt ly  large 
to prevent spilling of makrinl, in from d to I2 feet above the ground. 
It is 16 feet long and has a g d e  of 14 iucheu. Ihlow it are 132 feet 
af boxes, 20 inchcs dwp and Ifi inches wide, with n grrvde of 7 i n c h ~ s  
to tha b x  length (12 feet). Thme rrre furnished with pole riffles 
mado 2 incbes  re^ lcnppd with imn, and will last t w o  seasons. 
At the end of the string iu  R very eficient undercurrent, invented on 
the ground. J t  consists of an ordinary sluice box fi~rnished with iron 
bars ~pproximately threeeighth or one-half of an inch in diameter, 
running lengthwise with tlrit! box and placed side .by side. Beneath 
thave ham. hoId by FIanflrian riffles, i~ n quantity of quicksiIver, 
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which cntches any p l d  that ma? hare p s c d  the preceding string* 
Surh an arranprnent, tbou~Il  nf considelahla ttne when p l d  is gener- 
ally coarsp, will not wrvr when fim p l d  is encnuntrrd. An under- 
cutrrnt of grprrbr surficial nrPa and grcotrr f l ~ d e ,  cnrrying the water 
in a thin ~hcc t ,  wo~lltl then ht denmntlod. 

In wwhing the p e e l  15n miner's inchen nre used, 'She w a t e ~  is 
brought frorn Ophir Cltek in R diBh E 4 milaa long. It is 6 feet on 
the t~ottom, 9 f e ~ t  on top, ~ n d   ha^ n, gmde of one-bnth inch to 100 
feet. I t  cost IpS,00r). 

Tnilings snrp handled hy a derrick and n mlf-dumping ucmper. 
Powrr in ar~pplied to tlre latter by Elauling directly from the derrick 
Fmm, ~ n d  its operation is rlircckd by t w o  mrn. In thig awe the der- 
rick Imna toward tho dunip pile, h which it crlrrir~ it* load hp gravity, 
tlaing ha~rlerl bwk by tho strtlul winch. To t,ha Rcmpcr is attached A 

ropp which, nn tightening ns the derrick ~ w i n p ,  dumps the lmd at ih 
ilr~tinatiori. (Seo PI. X.) Roth hhe derrick lmrn nnd ma* nrc 40 . fppt  long a11d are trrranged like the excavation derrick, excrpt t h ~ t  
tbo mant ~ P R ~ H  j t ~  tho oppo~itF! direction. A 15-h0mepo\\~er boiler and 
H-horfl~powe~ winch  re used. and there are three men on each shift. 
Tha tniling~ d ~ r r i c k  i~ not mupied more then one-fourth the working 
tima of t h ~  pit derrick. 

l o  all f ronl 56 to &cr men rrrr employed n h ~ l t  t,he plant. A nmn i~ 
continurrlly n c ~ d d  at  thr mud h x  to trip the bucket and to feed tho 
gmvel as regulnrlg ns powihto to the ~ luices  from the platform. A 
wincll man is nrded nt  mch derrick. A man in the pit devotes his 
cntiro athntion to t.ho s n t ~ l ~ h i n g  line, while two men are necespary on 
the scmper. Thc latter f~e ture  could p q i h l y  Ix improved by norno 
mechaniml method ntlt requiring thr hand I a h r .  Tl'ng~s sro 50 cents; 
an hour, with \mart!, nnd work is continrrerl eleven hours emh shift. 

h i d e s  tht! dcrrirk p l ~ n t  ahovp. desrtilwd mother, seen on Ophit 
Cmk, n l d n  use of imn n k i p  of 14 rulria j*rtrd mpci*, whicb \wre 
rnn on trlr~kR to the working f n w  and, nftrr lmding, were trammed. 
within w.ertch of the derrick and liftcd to the nluirt:. As nmrly s~ 
c.onld hc lenmed, whilol tho cnpwity of t h i q  plant wnri from 15 to 20 
per cent bigher than the one prcviotl~ly d~.rrri!wd the work was not 
k i n g  done 90 cheaply. In thr last rxse it WRR neceswy ta pump the 
w e p p  water from tho pit, wbilp in  thr f mt rIcw rill .spppap water 
WRS nntumllp disposd of by rlrainin~ into thr pculitlr mvernow 
limestone bed rwk Tn dami~kiri~ plantr in jpncrrrl, 1 ~ ~ e  rather 
than nmall huckeh or s k i p  an! to tw ~mrurnpnded,  hut the various 
elements of the plant shonld be w coortlinattd thmt the mpritr of 
the derrick is not above t h ~ t  of the s h o r ~ l i n g  and trnrnrning or of the 
sluice. 

The derricking plsnt seen on Prdro Cre~k.  in the Fnirhnks distttirt, 
htss h e n  descrild in connmtion with the method of us in^ the mhle 
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tmm and aelfdumping bucket in open-rut work. Its efficiency WRH 

found to he high and its cost low in comparimn with this well-known 
Klondike method. In general it 
may be said that clerricking is a 
simple, efficient, adaptable, and 
comparakively cheap method of 
working open cuts whore gmvel 
must be shoveled into the first 
receptacle by hand and the bed 
rock cleaned by men. 

TRACKS AND INCLINES. 

The t k k  and incline working 'L 
at No. 8, Anvil Creek, Nome dis- 
trict, IS fairly representative of 
open-cut work by this system. , 
(See fig. 9.) A -cia1 feature of $ 
the plant, however, is the removal 7 
of the overburden, in dl 7 feet 
of muck and 5 feet of barsen 
gravel, by hydraulicking. Seven 5 
hundred miner's inches are used 2 
through n gian t, under a pressure 5 -. 
of 200 feet obtained by pumping. - 
After the hrren  ground has been Z 
romsved the remaining gravel, 2 
avemging about 6 feet in depth. -5 
is shoveled into cars, pushed to 2 
the foot of an incline, elevated, 
~ n d  washed. The, tailings are 
impountled on the claim, being . 

~cmpcd fl-om the end of the 
sluices 1,y 2-llom scrapers. 

At tho tirtltr of oherwtion 6 
mrw wore i n  use, though this 
nutnkr can h rrrried to suit the 
conditions in hand, Two men 
am employed with emb cnr, 
'I'hey bke tlirna in ~ h o r i a ~  the 
rxr tO the inrline, one remining 
at  tho tmnk with pick. The cars 3 

nt  t.liis plant were of rr c a p c ~ t y  2 
of 2% cubic feet, though 1arp.r 2 

B 
-ones minht be found more ero- '4 

n o m i d .  From 250 to 300 cum am run up each 10-hour shift. 
The msterial is lifted 30 feet to the mud box and there dumped by 
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hand. A man is wntinually employed for thia duty. Healm watches 
large hwldem and prevenks jamming in the flume. However, very 
few Iarge stones are allowed to PFLW tlmrough, far in the work of exca- 
vation the l~rger rocks aro piled at onc uide of the tmck. 

One man is emplqyd at thc hoisting winch and does his own firing. 
Three 114-pound saoks of cod are con~umcd each shift. A 15-home 
power boiler is wed with vertical engine, and a five-eightha inch caMe 
hauls the cnrs. 

The dump box is 41 feat long, 4 feet wide, and 3 feet high, and has 
n grade of 1 inch to 1 foot. E1ollowing this lbro 244 feet of boxes with , 

a p d e  of thre~-fourth inches to 1 foot. The boxes are 16 inches 
widr! and 34 inchw high, and are  upp plied with umbiron grate riffles. 
Thnve are 16 inchcu square and can be used either as Hungarian or 

,longitudinal riffles. In washing, 125 miner's inches are ~ w d ,  dl 
obtained by gmrity from a clnirn above. After being used the m~tter 
i s  moght in a retaining darn, settled, and carrried by Rume to a lower 
rlrrim, mhem it is aolri. Two 8-home scrapere are ased to keep tail- 
ings denr, and dl gravel is irnponnded by R brush dsm upon the claim. 
-4 little gold is caught in tho catire &ring, though by far  the p t e r  

proportion is retained in the mud box and that following. In the 
mud )lox n yerforsted iron sheet laid over the; r8les aids the moving 
of material and prewnts clogging. 1n the, center of this sheet is 
placqd cl h w y  iron plate which receives the heavy fall from t,he cars 
and mvea tho bottom of the mud Lwx. 

Bed rock on tbis claim is mi=-schist, though in plllcea the p y  is 
tinderlaitl by a stiff clay. The gold sinks in t.he broken =hist shout 
9 feet,. hut not at d l  in the clay. 

A bed-rock dmin, 250 feet long, has been cut nearly lwei, =hi& is 
joined hy small dntine f mrn various pa* of the pit. Only ahout I5 
rninol''~ inche~ of water mere nlnning fmnl the dnti l~ st the t,irne of 
oh.sc.mtion. Men are paid $5 a drw, with board. 

Tho sdvantages of the car-and-incline y t e m  am not eapciallp 
pmnount:ed. The methoti of stripping 11s4 in the ahove-d~wrihed 

' 

plant, or a t  any plant where water under pressure in amilnl~lp? cnn 
hardly ba improved upon. Where the overburden is Ehawcd or where! 
frmt is encountered only in spots, m in the claim undor discawion, 
hydmuliclring has been found the most economiml and eficient menns 
of removing material. The e m  bry~tem, homevc~r, * ~ I W  little of solid 
economic advantage to recommend it. In order to  inerome mp~city 
more men must be employed to shovel, Tn this ~ystom nn t~ndun 
proportion of time is consumed in  tmmming the PAM to the b p  of t,l~o 
incline. A mechanical sy~tern, such a9 dderriclring ar sham scraping, 
has m n p  advantages over the track-and-incline. 1 1 1  thc: Klondike, so 
far aa muld be Learned, the track-and-incline ~ystern dons not make so 
ewnomial a showing as other methods of working open cut, although 
the opporh~ni@ for wrnprirlon of ~ficiancy m s  Iimitrrl, 



THE STEAM SHOVEL. 

Where the ground exceeds 12 fwt in depth snd ia unfrozen, certain 
conditions justify the installation of a mechanical excavator of large 
a p c i t y ,  my L,(W ewhic yards or mom in twenty-four horns. It will 
seldom be found nr1visaMo to install ~o l ~ r g e  and so cumbersome a 
rnwhinc FIS the skam  hovel i n  ttw creek digging9 of Alaska, for the 
ground i~ rarely deep ~nongh  to justify t h ~  expense of installation. 
On llench d i p ~ i n g ~ ,  however, whore the pib can be druined by gravity, 
t h ~  steam r~hoval hw rt valun which hkq pprobhlp lwen underestimated. 
The fact tlist water untler prea,wre is di ffict~lt or itnpowible to obtain 
for the hydraulicking sf I~rncht!~ lni~es rho question whether them 
bench p v e l s  cnn not be exwvateil IIJ. otber means. The value of the 
steam shovel lies in tho fntnt tlmt it  perform^ for the earth worker that 
portion of hi9 work which ~vonlrl otherwine be most expansive. 

Tha ground which the nhovel is  to move must possess certain 
favorable conditions. In the first place, i t  ~ n u ~ t  be entirelt f me from 
permanent frost when the dippor 1 ip of the exc~~vt~tor attacks it. If 
the ground holds a cerhin s m n ~ ~ n t  OF permanent f r o ~ t  and this can be 
tbawod by ground-sluicin~ t h  muck ofl at  e period far enough ahed, 
the  hovel. may still hwr  n pi.olihhlo f i ~ l d ,  hut ikci 0puration.s are likely 
to he mare exgensirc. Heavy gr~tvttl and howlderq are eeaily handled 
hy the mechariicnl c x ~ ~ v a k o r .  It is mfn to that no qaalit~ or &ate 
of the Alwka gravels mnlces t l~em t~nt i t  to be dug by.tbe dipper except 
the frozen condition. 

The bed rock must Im of nuficient ~ o f t n e ~ s  to allow the dipper 
lip to dig hr enough into it to rpeovnr nEl t h ~  gold; otherwise s 
g.lmg of men will heve to fotlnw the nhovel to clean bed rwk, and a 
larp part of the value, of tltr phorel wit l he lost. III one attempt ta 
epernt~ with n ~teanl  slrovel i n  thc interior of Ataiikn it waq found 
that as m w y  mpn hnd to Im i*tnplq\'~xl in cle~ning the tmd rock as in 
the entire remainder of t l~e plant. 

A prime ement.iu1 to HIICC~!HH. ns has Iwen proved 1" experience., is 
that the washina p l ~ n t  shnll ins inolntecl, the gmvel lwing conveyed - 

from the dipywrr to tile s1uit.c. I I ~  some form .of tmmming. If am are 
wed, t h y  shol~ld hf: I~rge-9 yards crrprtcity, or even Inrpr. Under 
ideal ronditiam the dipper \\-ill dump irlto tam which run by gmvity 
to the hopper of the washi tig plant, the water b i n g  hrou~ht tr, the 
~Iltiee also by gravitr. The* f t d l  WIX would in this mse mrry the 
errlpti~s back to the pit. It, ix mrdy posuibl~, horvev~r, to find fin 

~uriferous deposit in which much eminently fit conditions exist 
for work. The tmmming, oren when it nimt be np an incline tu a 
height of 35 feet ~ b o v o  the pit floor, d d s  proprtionatelp IiLtle to  the ' 
expense, as wit1 he Reen by figures follow it^^. It is rt common fault in 
all steam-shovel opmt.~oon~ t h ~ t  tho ~ l ~ o v o l  in nhnnd of tht! *ar diwhnr~o. 
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A partly idle steam shovel, however, is not yo serious a fault as idle 
men, aince the shovel draws no pay. 

As to mipacity, it is likely that a 2-yard shovel, fitted with extra 
long boom and I$-yard dipper, will be found most economical. A 25- 
foot bank r ~ n  be dug and caved. If the sluice and tramming capacity is 
'100 cubic yards a day, the shovel will easily supply the mahrial if no 
frost is encountered. 

P1. XI, A, shows one of the s h i m  shovel plants in Alaska, oper- 
ating on Anvil Creek. The work done by this ~ h o v d  is cansided 
satisfactory, though its installation is experimental, and a larger one 
is planned. It supplanted tt hydraulic-elevator system which was 
condemned. The 25- ton shovel (three-f ourths-yard dippr) is working 
on an 184oot face. It has not reached the bottom of the gravel, and 
must make another cut 7 feet lower vertically before all the pay is 
extracted. It is wid that from July 23 to September 1, 1904, 25,000 
cam of l a  cubic yards capacity were dug and moved to the sluice 
boxes at a working cost of 12 cents a yard. The low bench is suffi- 
ciently above the level of the present creek to permit the pit to be 

G 

FIG. 10.-Plan of stenmgbovel operationn, Anvil Creek. 

drained, the seepage wukr being handled by bed-rock drain. The 
workings were visited a second time three  week^ after the present cut 
was made. A complete; metion'of the bank te bed rock ia given below: 

Feet. .% 

Muck ...................................................................... 3 
....................................................... Fine gravel and %and 5 

.................................................... Fine sobangular gravel.. 5 
Large subangular schist and limeatone fmgmenta, stained with iron odde, with 

a few bowlders up tn 3 feet in diameter .................................... 15 

The upper 3 feet of muck waa ground-sluiced; the remainder waR 
moved hy the &steam shovel. 

This frozen ground illustrates the peculiarly trying conditions with 
which the Alaska placer miner baa frequently to deal. None of the 
ground encountered in 1904 was frozen. In the early part of the 
s m n  of 1903, however, on account of the light snowfall during the 
preceding winter, the sides of a cut operated on wen: frozen to a depth 
of 8 feet and to a distance of 15 feet into the h n k .  This was annual 





and not p c m ~ n c n t  f ?st. Hnd thc attempt heen m d e  ta work the 
ground nt thnt bimo with the shovcl the o~mmtions would hnvc h e m  
g~.estly delayed. Jn 1'1. XI, .I, one of t.hc frequent defect* of the 
sttam-nhovel uystetn is appnmnt-the gkovel idle and waiting for cars. 
In thiu plnnt, a f t ~ r  tht! stiovrl had w o r k d  to a considerahlo d i~hnce  
from the b t b m  of the indinr, tbr? l i - j * ~ d  cam, S in nurnh~~r, were 
trammed to thr lmttoei of thp inclithc 1'1' horses and llointed to nl~iieo 
by a 115-homepowcr lloid. Tho Cramming may be more cheaply 
accxlmplisbml, trlrrnq tlirn* Rrr HCVBPR~ Q P I ~ ~ '  W Q P ~  shead, by a small 
Fwornoti\-c in t be pit running to thc bottom of the incline or, under 
favomblc conditions, dirnct1.y to thc washing plant. Fig. 10 shows a 
plan of the opn~tion under d i~cns~ion.  

'J%e tramming ayatetn illunt~ntcd 1,~' fig. I t ,  u ~ e d  ~t Cmleshrg, Ill., 
in one of the ulltalc!  pit^ of tho Purington l3uving Rrick Company, is 
considered highly eranon~ival in ~tpnnl-*hovrl work. As may be 

Rn. 11.-P1un 14  r t ~ m . ~ h u v c l  qn?mllonr, cl&lmhlrm, I l l .  

seen, the lmomotiv~. mcupie~ a psition intermdintr: hctw~rn the 
two tmins of am, which deliver two W~IJ-H to t b ~  fmttom of two 
inclincs jrruling to the hoppcm of tbc clay rnactiinw st e ~ c h  end 
of the pit. In placer operations, i f  conditions admit rrf dividing 
the water to two wmbing  plant^, this system i* to be mcom- 
mended, RS it atlows of mpid drlircrp of the cnm from the shovcl. 
In this phlt  the !OCOIHO~~VO keepti 31 cam going, e ~ r h  of 2 
pards wpcity, bmmming tflem alternatelp, in trams of t: and 4, 
two ways to the ends of the pit, whence they arc haal~d, two nt a 
time, 'to the happen. I\'hen crnpty t b ~ p  run down and are lnwitcfl~d 
s~rtarnati~all~ to the ~ m p t p  trrrcks. The !W-ton ~hovcl ,  of 5-yurt1 dip- 
per cspcity hut fit,tterl wi th  %yard dipper, is ahead of tho cnpcity of 
the clay mcbincu, but rnust h used o ~ v i n ~  to the di f ic~~l tp  of digging 
the tirm shale which c o r n y e n  tha hank. The nctanl yt~rdage moved, 
working nine houm a day, in t;?0, nt. nt the rate of 1,4W yardr in 



twenty houm. I L  is estimated that thin is lees thm one-half the amount 
that cuuld be. handled were the shovel digging loose gravel. As it 
now works, the shot*cl is digging only one-third the time. 

For moving up the csrs within reach of the dipper as each ooa is 
filled the dmim shorn in fig. 13 is uaad. This was devised by Mr. 
W. S. Pnrington, and haq h e n  in succo~sful use at this plant for five 
yeam The long cylinder, m ~ d e  with casting ta attat:h to the shovel, 
here &own on the n w r  nitla, conbins a piaton of equal length, which 
is ~uppo~*d on ~ u s p ~ n d e d  tmbk ant1 wheel as it leaves the end of the 
cylinder. To  t h ~ !  ncanr r?nd of the piston a mMe passing ovor a sh~five 
i n  attac:llrd. 'I'ho &her end of the cable ia hooked to tho mrllrr of 
tht3 g~zrvl:l car, ntnanl i d  turned into the near end of the cylinder, and 

ns the pi~ton  travel^ l w k  toward the forward end of the ehol-el air  
the gravel car ia  hnnled hy the cddo an equal distance, from 5 tn 7 
feet, as mny he required. Stum iw then turned into the rytindar, 
allowing tho pi~ton t r t  mtul-n and tho caMe to free itself: Lha rahlu is 
unhooked rtnd pulled by the car man to the following car and I~ooked 
in readinesq to  pull it along. Tho amount of steam and the time con- 
snrned in the opration are so small as tn be slmm negligible. Dy 
passing the mhIo  round the body of the shovel FBF over B ~ecnnd 
,shc~vr. the cars on the apposih ~ i d e  of the shovel can 1% mord,  when 
the relativo position of tht: shovel is reversed. 

Dipper eheins are Eenemlly preferable to cablea in pl~ccr oppm- 
o on~on tions. R.. iilb~tmtkl by the experience af the shovel dredgo in 5 1 



Rivor, nlmwbere doscriberl. A link in a chain an ho repsired whew 
a wire mhlo can n o t  

The moving of the shovel as the digging progrewea muat hc? 
brought down tn the mast wonotnirzll and mpid sy~tcm porrsible. I n  
the Ctnleshurg operations wmden skids af 6-intbh timber, 3 hy 3 inohen 
in dimensions, RW. hung from the jack fcanien hp chains, and thus 
require no ~tknt ian  when the shovel i s  moved up. On tbwo ~lkids 
mt Binch blncks, 2 by 3 feet. on which the jack slims hcm. 

I n  thc Anvil Creok plant the prevent arrangement for dumping tho 
carv at  thc sluice is ~n~atishctory, and will be ch~nged. Self-tripping 
two-way dumping cars will he ~ubvtituted for the man who tripn thc 
cam. The ~luice prewntti no new features. It is 500 feet long hy 32 
inchea wide, by 36 inches high at the dtimp box, and narrows to %i 
i n c h  wide by W inchoa high, in 10-inch gmde, and is furnished with 
angle iron riflsn. Tho cost of difiginR, tmmn~ing~ and dumping the 
pnvel to sluice I H  said to l>o 12 wn ts prr cttlic yard. 

Tha cost o l  steam-nhav~l opctratioth~ in A l ~ ~ k n  is not evident fro~u 
the cost sheet (tabla 1, p. 3R), nR t ha t i g ~ t m ~  there given covel- tlre sluic- 
ing, often with p~irchawd w n t ~ r ,  ntripping, trrnoitization. etc. I n  tbc 
Anvil Creek operation tho acttlnl working cost- of diggjng the p v p l ,  
tmrnming: and hoisting* nand trip pin^ the cars to tbt: duke  box ia  given 
bdow, a.; wtinmted hy the ~ ~ l p r i n t ~ n d c n t ,  the figures covering SLO 
yn1.3~ in twenty-fonr hours, ant1 invlluding superintendence on the 
ground, labor, crud@? oil fuel at  %? R Rmrrd, lrrbric~nts, etc. 

I)ipping ................................................................. $0,045 
Tmmrnin~ to i n c h  .................................................... .02.5 
Hrlistinq ................................................................ -018 
Ilttrnpng ............................................................... .011 
Proportionste mprinhdence on mund,  an11 incidmtala .................. ml 

P& per cubic pard.. .............................................. ,120 

Figurw showing the cast at tho &leeburg plant, above referred to, 
am svailnble in detail, for bandling 17,429 cubic yards of shale per 
month of Sti nine-hour dap ,  digging from Sir-foot bank with R sshov~l 
fitted with %yard dippor, delivering to 20 two-yard cam tmmmcd 2 
ways, 1,600 and fd,cX)O fact, respectiv~ly, to bottom of 9 inclincn, 
hoisted by cshle to hoppeiw at elemtien of 90 feet above the track and 
d n m p d  to hoppors. 

1 endneer, ~ h o v ~ l  ...................................................... ;PLX5.00 
1 crane man ...........................-............-.................. a. a0 
1 fireman, at 224 clhnter pr hour.. ........................................ 52, @?I 
3 t.rarkmen, 174 cent* p r  hour (ahowl].  ................................ 128. ST, 
1 locomotive enginwr .................................................. 80.00 
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1 witchman, at 20 mt~ per hour.. ...................................... W. RO 
9 hoist men, at 20 centa per hour (boiRt men dump tho cam) .............. W. KO 
1) tom mat fnr ahorel, at $2 .. .. .. .... ., . .. ....- ., ,. ... .. ............... 78.00 
4 ton ml for lomlnotive ................................................ 31. IK) 

1 ton roat [or 2 hoists ................................................... $12. M 

Total. ................................--......................... 762.H 
Cnei per rrtbic p r d  ......................-.-..---.-...-................. .Wq2 

Charges for superintendence, oil, wastq and inridentRIe are omittad 
fmm the almve. lnclnding these the cost is pmctically Ei cents a yard. 
Thr comprimn helaw, however, is had on the figure of $O.O.l.R2. 

I f  two of tlw trackmen be ch~rged to the shovel, the (liming opm- 
tion snd tmnsfer,from h n k  to car costs 8).023G, or 54.G per cerrt 
of the apeFation coneidered. In other words, the digging here caqtir 
littla mure than tbe long tram, hoisting, and dumping, and b h u ~  
the ohjpct of ming mechanical rtpplianc~s is at,hined. A ntriking 
w m p r i s o n  is afforded by the cost of operating a  place^. which uses 
thr ar-and-incline system and the labor of men to fill  the iqm. If 
tllc drrky of aman ~horeling gmvel into a car is taken at 12 rubic 
y n r d ~  in nine bourn, and the men are paid the lowest w n p  given in 
the R ~ I * C  tables, namely $42.85 per mouth, 66 men, mr. would IM 
ca~ployerl filling the cam, and the mnnthly cost would kt3 $52,305, or 
%I. 138 p r  cubic yrd, 5.G tirnee ss gm~t as that with the hhorel, or 
S . 8  per ccnt of the entire opratjon considered. In Alaska w h ~ r e  
mgvs for shovelers arc from four to eix times afi gmt, the percent- 
s p  of m ~ t  rronld h much gmter. 

,llthough t.be cost of 12 cenB on A n d  Cm.k appmrs rrthctively 
, low, i t  rn~rst h~ mrnemhrcd that it dues not take into account t.he 

labar of sborrE~m rlmning b d  m k  after the sborel. Thin opm- 
tion, unfort.unakIg, a n  mwly he dispensed with. at lewt in p r -  
t i o n ~  of the p u n d ,  and it ~ l l  nstl~lalb increase the cost of 
p t t ing  the s~~ri f~maq mterial into the cam. la ,wnw platmes in 
A l w k ~  tho s l a b  and I~LPPS of hed rock must he wmpcd with 
!,rooms in o n l ~ r  to recover all t h ~ .  gold. The p w t i r e .  steam- 
shovttl miner should kwp in mind the f ~ c t  t h ~ t  r rnmhine which will 
handle a ]ELF@ quantity of m ~ t r i a l ,  howsrer cheaply, is  of no  mil 
unleqs it ctln s r ~ c c e ~ d  in exttnrtinp: a l ~rge  percentage of the valuev. 

The shm-abovcl plant at thr junction of WUI- Creek and KIon- 
dike River occupicn the flood plain of the latfm strcarti, a fnct that 
influences greatly tho economical cxmvation and dispoml of rnaterinl, 
since h t h  lark of gmdc for waqhing gmv~1 and dump for disposal of 
trrilinp must ho nltpplied ~irtific*inIE>. 

This utmm ~ h o v r l  (we PI. XI, 11) d i ~ n  in rt pit 90 fcct helow the mr- 
face of the Aat. The dippr ernptic.3 into mr.r which are ptish~d by 
band to the fmt of an inclino and raised by sitearn winch to the plat- 



form of the wmhinp fmrncl. where thrry art? dumped by band into a 
hopper. Thp rnntrria't p~p?;p* thrnugli R tromrncl, and the o ~ v e r v i z ~  falls 
into a wlf-d~rrnpin~ rnrri~r nnd irr elevrrtd to dump. The undersize 
p . 4 a s  orw bhl t s  nntl thmnrh slt~ic~w, and the tines are also raised by 
wtmm, R ~ ~ r a p r  !wing ~rnplry-~d to pmarc drsrnping ground. Them 
nrt., ~ I ~ R P T ~ O T P ,  fo~lrditrtinrt ~lrrittions, viz, by the sbnrel, the grat*el by 
tho tmm, the emmc tnil i n p  1 , ~  the h~lcket, and tbe Gncs hy the stenrn 
s e m p r ,  

The pit in w1iic.h the ahorcl work3 raries in depth from '20 to  24 
f ~ n k .  The pmvcl lie8 lwnath 3 fwt of muck, is firnernll? m i x ~ d  with 
m n n i d e ~ . ~ M e  mnd, and axtrndn to hcd rwk. The ntaterial is well 
rtllsnded find r.c~ntrrin?l: \?pry f rw  ~tonerl (hut 1 p r  cent) t h ~ t  %rt? over f S  
ineha~ in dinmeB1.. Connidemhl~ hlnck a n d  i.r found it1 the clean-up. 
Tn spob  tho ~ r n ~ ~ n d  in froxpn, nr*wwitat in~ the wcwqional uqe of fitcam 
p in ts .  Sterirn i n  convpyd rwrorw thc cut in a (norered   team pipe 
I ~ t ~ n g  fmln ti ntrrtehd allhe. A rock, ~enerallj- h ~ r d ,  is 
escttvnllf~d fnr about 2 f ~ r t  11y t h ~  shovel. 

Tha ~ h a v r l  waighn 35 t ~ n ~  arrd rrvolvra 360'' u p r i  u ta~ntahle. Tbe 
dipper holds 1 ctihic yard, nnd t.hc n~nchina hns s rapcity of 1,0t@ 
y ~ r r l ~  in b n  hours, t ,ho~lgh thin can noL l ~ !  ol~trtined owing to inadccluattc 
tramming f ~ c i l i t i ~ w .  l t ~  cost nn t,he ground is n h u t  donhle that 
chnrg~d hp tho rnrmr~frtr~tu~~rr. Thc lmom, m hon horizontal, reaches 
33 fwt hryond tbc Ilo~v, I)nt when nt  l ~ v c l l  af tmck only ahout 14 feet. 
'rbrt*r-quartnr-inch rhal~lrn two unrd in trnnsmitting power. The fnulh 
of C ~ L ~ ~ C R  in darn -uho l~c l  prnctic-a in inwce.;aible Irmditierr have Imn 
commented on dmve. Zlha dipper romtains 11u new fmturcs. P r o n p  
HW ndd~d to mPrrve lip, tho c-cntrnl onc h ing  longrr thun those d j a -  
ccn t. Tho murhine hw 3 eng irws nnd in nll aEmt~t, 40 horwepowpr. 
For conrcyin~ mahritrl thrw cam of 2 ynrrl~ m p c i t ~  ench rire rlsed, 

r r ~ n n i n ~  on it 3-foot ~ g q p  tm-k wit 11 14;-pound mils. The m ~ s  sre pushed 
hy hand Eo the foot nf nn inrline, n-hirh hn.- un n n ~ l ~ o f  25Oand extends 
1tfC) frct, and thcnrr clcrrltrd ly mI)le mnnwtcd to a 40-howpowtr 
hoist. Two hnndmd and fifty mm RW L I S I I R I ~ J ~  mi~eC1 in ten hours. 
On renamhing tho plntforrn the CHW ~ r t !  dumper1 hy hand md returned 
by amvie to tbe, foot of tllc inrline. 

From the hopper intn w l ~ i c h  t h n  airs damp the grave! in Ed into a 
revolving trornnlel Iri foet, long and 3 fwt in diamctcr supplied with 
a worm upon tho inner snrf~c-t! nnd punched with IloEe~ vnl.ying f ron~ 
one-hdf tm 16 irrche~ in The rrrh of fccd is regulated by hand, 
a ptt! being miscd and lowcred when nmrrrrry. IF'rter itl   up plied 
to the t~malrnel hr H &inch Irrn~itudinal p i p .  Alt ovp~~size pssee 
tlirectly ornr R ~heet-imn ( - I I u ~ A  intm R H~UHI'I* hopper, f m m  which it 
falln by gmvit?= intn a srlf-rln~nping carrier and is eelvnted spproxi- 
rrmtely 40 feet upon a dtirnp. A 10-hnmepwer winch dws this d n q .  
The hopper is furnished with a hoavy iron gate, raiaed by the steam 
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winch r u n n i n ~  the sel f-d~rrnping cal~rier, and is bwetvd by i t4  ow11 
weight The fines (tho rn~terinl pnsuing through the trornmel) fdl 
cliwctly on gold-~lttving t a t h  similar i ~ t  des i~n  to those user1 on many 
p l d  dmlgm. Th~.se trhIcn (HOP, 1'1. XU, ,.I), which RE f d  Iqy two 
&in& piper, am ~ i x  in nttmbar (thrce 011 each ,vide of tbe trotnmel) 
~ r 1 t 1  have t r   old-saving surfece of RO sqwre feet. They arc fitttcl 
with expmdnd nletr~l r ~ ~ t d  cocoa-matting ridcw, which prove ta k very 
efficient, t h ~  g r ~ ~ t ~ 1 '  pltrt r ~ f  tho  old b ~ i n ~  a u g h t  near the upper 
end of the f i r ~ t  hhln. (l%o P1. XII, R.) 'l'he m~terilt l  then pwes 
ta a 1ong.ibzdinal sluice wl Jch ron~istn of eight 1mxer 23 inrhen wide 
furnished with Ilunprian  riffle^ v o n ~ t r u c t ~ d  of I- I y  %inch incl i n d  
cleats mppcd with three-~ixteentbs-inuh iron. The tailinffs lire 
removed hp R nte~m ncmper find r l r v r t d  upon R dump. The winch 
for the scmper ia 30 I~wrsepwer anrl elevate* 44 10 4-wl~relbmrrow unity 
15 feet in ten houm, seven-eighths-inrh mhln I w i n ~ :  n a d .  It  will be 
seen that the almve double elra~rrtion of alrterial mnqt trc: costly, taing, 
ay it tloeu, not only rnucll power, hut a h  additional men on wpn12o 
winches. 

The great~.r part of the water for ~ l u i c i n ~ ,  300 inches, in hmught 
IT flume from B a r  Cmk. The remaind~r, ~ r n o r ~ n t i n g  to 100 inches, 
i n  m i d  from the pit h-y a *rim of pump.  A Ko. (i c~ntrifugal 
primp raises the water to the foot of thr wrwhing nppamtus, f lntn 

whidl it. is lifted 85 feet by a No. 8 centrifuml and uucrl fnr ~lrricnin~.  
A 35-hor~epower engine does the latter work. An additionst pl~lnonl- 
e t ~ r  pump in ocarsion~Ilp used in the pit. 

The p w a r  plant contains two 60-horsapower boilers sad one 50- 

, hor.sepowcr h i l e r ,  w w d  k i n g  used for fuel. Sixty mcn are srnplayd 
~ h o ~ t  tlw plant. the daily wage of the laboror k i n g  !B ~ n d  b a r d .  
Thr! mt-n work two Ill-hour shifts throughout tha working nrfi-qon. 
The ahore-dwrribed plant wilI undergo considerable cbhane in the 

nmr futntr, impmrcrn~nt9 dmiped to eRecE greater economy Faing! 
contemplatd. I t  fa plnnnsd to I~aul a11 material excavated a dintancc 
of Y,(KIO f e ~ t  t?y locomotive, in trains of ars,  to A wsshing plant 
on the h n k n  nf Klondikc Ilirer, where the ground is 6 feet below 
the upper ~ t E p  of thr pit, wnd then wash it hy gravity water from 
f i ~ r  I:l-~ek. Iligh watcr in tho Klondike will grestlp economize t l ~ p  
htlnd1in.g of tailinp, and it i~ hoped the full cnpncity of the shovel 
map ho atilized. 
h rnachi~lo sun on principles rrrdicslIp diflerent f mrn those d w r i h d  

ahove is illuattrrted hy R ~tma s h o v ~ l  on Eldarrulo Cmek, in the Klon- 
dilce region. In thir cmo tho us0 of rr trnmming spstem is entirely 
avoided by so arranging thn plant n?c to allow direct dumping by tbe 
dipper into the sluice hoxeg. In thin muc tht! shallowness of the 
ground and the use of a 3)-foot hmrn p r m i  t such un arrangement 
The work lies in tho crhk h d  proper and cuts ara made longitudi- 
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nally along the stream, the slniee h x e s  being moved e v e 7  three or 
four days, following the progress of the shovel. This practice alone 
involves both good and bad features. The prar:tice of dumping 
directly into the sluice is, throreticall!+, milch to be desired, embody- 
ing, as it does, on!? one elevation of the gmt-el, an arrangement which 
consumes the least power ~ ~ n d  time-two all-important factors. The 
moving of the sluice boxes, however, in this case consumes much 
time--from one to two da_vs for each move-and, wages heing $6 a 
day and tbc season very &ort, constitutes a serious drawback, greatly 
reducing the capdty of the plant. The boom of  the m h i n e ,  as 
stated, i s  50 feet long arid hoists the gravels 30 feet above the cut. If  
an arrangement facilihting the moving of the boxes could be devised, 
50 as to avoid the long delays mused bj- this operation, a very satkfw- 
tory result might be effected. Such a system requires a relatively 
sh~llow bank, however, n~id  it is doubtful whether it is available for 
steam-shovel operations i n  gane~.al. 

In this instance the gravel to be taken out is frozen, and continuous 
thawing must accompany the advancing worlr. In this work 15 stmn 
points are driven into the bank to bed rock, where they remain 
twenty-four hours, the process consuming during that time 3 cords of 
wood. A 25-l~orsepower boiler is used for thisduty. (See PI. XIII, B.) 

Wttter is very scarce at this plsnt and itc used repeatedly, being raised 
from the pit hg a, centrifugal pump and carried back to the &ice 
boxes in a flume. The pump also serves to drain the pit. The ~ lu ice  
boxes have a grade of 9 inches to 12 feet, hut, with the water at h n d ,  
are unable to keep pace with the capacity of the mncbine. 
The shovel cai.riea a one-yard dipper operated by chains. It is 

claimed that 1 cubic yard is moved every two minutes. Bed rock of 
a slaty nature is taken up to a depth varying from 2 to 5 feet. ' 

The problem of disposal of tailings is a dificult one and bas not 
been solved economically. A steam maper is used and dl tailings 
must be scraped to one side and elevated. Sot only is the expenditure 
f6r mood an item, but ti man must be constantly attending the scraper 
while anuther h n d l e s  the steam winch. 

A tramming system which would convey the material to be wwhed 
to such a p i n t  su would admit of the disposal of tailings by gravity, 
even if a thousand feet or more distant, would he a more economicrtl 
arrangemwt, saving, M it mould, not only all elevtttion of tailings, 
but also all delay in moving the weshi~lg wppamt~~r. 

Ten men are employed ~kottt the pIant each shift, occupied in 
scraping tailings, fat-king gravel in dump box, running shovel, 
tlttending eteam points, rind in cleaning bed rock at places where the 
dipper could not effectually work. 

Bull. 263--&6 



82 OKAYEL AHD PLACER YlMlNQ 'IN ALASKA. [nntL.zm. 

The shove! ig mnred hy rall~m runnir~g or1 skidn, p w e r  being 
obtained from tbc ~ h o v ~ l  winch. Thm tlippcr in fiirninhcd with soft 

uteat prongs which wear very 
rapidly. 

DRIFT MINING. 

INTRODUCTION. 

Nortbeirn gnld-~rmvc4 d a p i t s ,  
that nre ~11fficicntE~ rirli to wnr. 
laant tho rilcthod, c,an pnc-mlly bc 
nxploikd 11.v drifting In-ncrttl~ tho 
overburden at  nll times of the 
gcar, In drift n~ininp: C I P R ~  (le- 
posits the gmvrl ir hoigtrd t bmu~h 
sbuftq, itnd wllcrr? lu*ntli.jimvrFsnr~ 
worked it is generrllly tmmmcd 
throuph adits. I n  all portiotw 
of the inbrior of Ala.ik~ and in 
the Klondike the drifting of ~ u r i f -  e 

F erour gravels h w  bet-n carried 
2 - on with fully os much wtivity in 

the wintrr H?J i n  the sumrrlcr. .As - 
'= 

m a  I= .ern l)y the cmt nhtvt. 
the expense of w i n n i n ~  the ~wld - 

-" =: h_v winter drifting and spring thaw- 
I ing is gmter by o w r  81 per rullic 
5 - r a d  than that of nunlmer work. 

This increase is due to tbr n~t-c*sity 
of rehav ling and, in mRay cases, of 
rethawing the dumps in the sopa- 
rate process of sluicing. En con- 1 

seqnenw, only die richer ground, 
running from $6 to $10 to the 
cubic yard, can be protihbly 
drifted. Tbe price of labor d m -  
ing the winter in the inrtetiol- is 
only 35 per cent less than in sum- 
mer, so that this does not afford s 
great offset to the incl.e~ue af conk 
f rom other causes. I u  Sward 
Peninsula, where. the price for 
minter labor is only $2.50 a day 
and hmrcl, I L ~  against $5 in summer, 

it would mnn~ that wintor drifting cnn he undertaken more genedly 
than hemtofom. A reliable owrator of Nome is of the opinion that 



winter drifting oprationr rhould be continued in tht ricinity where 
timbering is theecwMulry bub thawing in not, nnd where the gmvel can 
ba tramrrrcd to nurftrce through ndit for $3 per rlibic yard, incl~iciing 
~ 1 1  expenses of extt.act,ion and sluicing-:-up in the spring. This is less 
than douhlo tha c o ~ t  nf drifl, mining in the Formt Hill divide region 
of California, w hora cordit ions arc eminent,ly favorable. 

Noglect to .mtnplo is tho worst p ~ i b l e  practice, au many lamentable 
failures have resulted f ro~n ovcrconfidr?nce in the v$~lue of the ground 
h k t n  out, n t d  the ~ninnr who confidently waits for the hig wash-up 
he fort? thoroughly knowing t-he anio~int of gold in the material he is 
handling is fccquantly doomed to di~ppointment. The method of 
mmpling the dump, girm under the Leading 'LR.vdrarxlic. mining" 
(p. Ilfi), i s  to IM highly r~comn~ended for all w o ~ k  of this nature. 

'Ilrhcl-e Limber is satrcr nnd costly, a ~ i d  wood for fuel has to be 
harifwl from R tlistanve, it is n(lrimFn1e to consider t.be entire ahndon- 

FIG. IL-SynWm of upening dritt mine. 

ment of nttentpts at winter work. The amount of gravel which can 
he hauled is l es ,  and the a t  per cubic yard is p a k r .  The time 
spent in sluicing the winhr dump may frequently h more profilt~hIy 
employed in preparing for the summer. The ordinary srnnlI rig for 
drifting operations without timbering is shown in fig. 13. 

DRIFTING AND TIMBERING. 

Drift mining. whether the workinp are approached by shaft or 
adit, can be most ewnomimlly conductd by dopting the. system 

4' which proved EO succevsf~ll in Californh. Tho mine is opened hy a 
main tunnel or runway, 6 by 8 fwt, which genertrlly rcquires t,irnlmr- 

' ing, with l o p  8 by 8 inches, ii fwt long, the setn having :,-foot ceotcw. ' 

This runway is contin~led out to the end of the hlock of ground which 
it is proposed to work, .say from 50 to 100 f ~ r t  in ortlinary Alavkn. 
operations. It is =wmed tbnt the rnn\\-tl!* wuupiefi tho longerdi~nen- 
 ion of the ground and appr.osimntclg thn cpntfir of tho pay stwak, 
.say 75 or I00 feet in width. F I D ~ I  the l n ~ i n  t u n n ~ l  drifta a~r: run 
tmnuverwly each way to the outer edges of the pn,y. These generally 
do not require timbering in frozen grot~nd. Fig. 14 illustrates the 
system of main runway and rlriftfr. 'rho gravel van now be breasted 
out, a face being mrried khr f r ~ l l  width of tho pay and tbo work being 
continued in two or Inore OF the drifts, as desired, the brea~ts being 
dmy8 carried toward the shaft or d i t  mouth. The drifta may I)e 
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tinlherrd either with sets, where p r ~ u n d  i~ heavy, wit11 ~inglo  lmnts 
and taps in aloderntely firm ArountZ, or left entirely untimt~errd, IW 

in ~olidlp frozen ground. Fig. 15 show# thr. mnnnor of timbering 
clwelp and roek Iillinp hehind when Iwranting out faces of loom 
gram1 in thr Ilichlrn TI'AR~UPB g r ~ v u l  11lin0 in Chlifornia. 'rho 
~ketcb is madn up in pnrt from report of Mr. Ross E. I k e w n ~ , ~  
and in part from tho writrr'~ oivr~ ol~arrv~tions. 'khe ~ p t r r n  of 
tilling behind with t1r1nrt.z uhr~en it.c i~nl~rnrtirwhle for Al~qkn min- 
ing; insteati of this timhntx uhonld i ~ !  pullcrl and tho gmt~nd allow~d 
to cxva. This form of timhnring Ea i r i  u ~ c  in tho drift mint-% of Soln- 
mon Hill, Klondik~, except that i n ~ W  of scprnte k w  h1ork.r rills 
are uaed. Fig. 16 shows n, p r t i a ~ t  of thr: drift opmtions which were 
proaecl~ted on Solomon 11il6 in tht clnl-ly y~mr?.l of thn Klondikr exploita- 
tion. The plan of the morkinp is liorr rrpmrlucerl tty ro~irtmp of Mr. 
Gcorgu T. Coffey, mnnnpr of the hn~En-I< larrdiktr Slining CJompny's 

opemtiona. The drifting opnmtions in the southern portion of tho 
g~.ound am still in PPOKI'FW. PI. XXZL. B, shows tho m o l ~ t l ~  of oono 
of the adiG leading to tllc oppmtion~. 

Tlie mnin adits am t imhcrd  with &inch timbers, in .wts with 53-foot 
centem, at n cod, of $1.75 for frnming and putting in per foot of tun- , 
ncl run. Tho en tiro cost of driring rho tunnel 54 feet high, inclucling 
s b m  thawing., excavating, tmrnming, timhcring, nnd Itlying track of 
IY-~wund mi!, WRB iM.25 per foot. 'I"wnavemc rlriftx were run from 
t,he main adits, and t hn grrrr~nd wns IIIWR~R 1)rc~st~CI out i n  the direction 
of tho ~ d i t  mouth. 'I'hr irregnlrrity of tlin workings in a portion of 
t,ht! p a n t 1  i4 acool~nkd for hy thc fnct that a certain amount of nnsps- 
t~mat ic  work h ~ t E  been done prerious to the ptlrchmo of the ground hy 
t t ? ~  p r ~ s ~ n t  canpan?.. 

The ~ r o ~ l n d  itr solidly frozen ancl had to bo thawed by steam poinb. 
Thc mto of s p e d  wi th  which the work was crtrrj~d an mnp he j jadged 
fmm the fact that two mcn, workinE: a ~ h i f t  in rt~oning a stmight 
--- - --.-- 

nThe ~raclpn! river M a  of the Forwt Hlll dialdo: Tunth Ann. Rept. N t u e  !#in. Chl., 1EW. p. 46Z 





tunneI after the pointr had lwrn left in fourteen bourn. weraped .?& 
feet. including taking ont tbr! points, pubhing in timhers, k~rping np 
the track, and driving in other prlint* to n distance of 5 fcet. T ~ R  
aversge height to whivllt tf~r grrtrr.1 -.fin taken orrf. in a reprrwnhtire 
block was 4 fwt. M. XI\" -1  (11. Mi). s l~owstho remnnntq of old drift  
timbers in gl-ound which Ilas IWPII I~?.dntulicked suhsqnently to the 
drifting of t h~ rirh M-rock  pt~?.. 'l'lir rest of m i n i n ~  ~ n s  F5.m r>Pr 

square ynrd of area worked, In drifting out the ground it wrcr found 
that three points in n face 8 feet wide. nl low~d tn thaw twelve Ilour~ 
nnd then wit hdrawn. tho potlnd heing '' ~weatctl" t w v l v ~  I I O I I ~ S  I~ngcr,  
aould thaw nll the grouncl. The sluicing wucr eandui.trtl in thc ordi- 
nary way of piling ~ t p  tho rlurnp and sfterwardrr caring nnil h~,rir.~ulick- 
 in^ with a nozzle into ~ I I R  IIOXCR. The tlctual ~ v o r k i l l ~  conk of wnuh ing 
wau finlmnt IS centn per Hquarc! ynrd of R W ~  w-orketl. 



In drifting operations on a h n c h  of Anvil Cre~k ,  S ~ w ~ r d  'Peninsula, 
a m ~ i n  l a n ~  ~ d i t  was rrrn 4 h~y 6 f f e~ t  C incb~s  in the C~PRY, a t  n r o ~ t  of 
$4 a fmt. z~ntirnhrwl, for t h ~  cntira width of tha  round in a direction 
tmnsversr tcs  (het of 511.~ creak. This wn.9 500 fwt in lenfftt~ and w w  
tr) fwt b l o w  thr, s t tr fm of the %hint m k .  Tho avcrnge clcpth 
of t h ~  gro~lnd wan 20 fret. bing 2 f ~ r t  of muck, 11 feet of wash gmvel 
cont~iaing nlmoat no gold, nntl 'i Srct of pny dirt, the last consisting 
of 5 Ecct of prry grnvrl snd 2 b e t  of b ~ d  m k ,  which contained the 
h n t  pay. Thix was tbo thickness driftcd. Tho ~ d i t  served RS a d r ~ i n  
for the workinp. Thn grnund wnn only pnrtiully frozen. and it is 
likaly, tls  ha^ l~tbcn foc~tld in p r t u  of the AImkii interior. t.bnt the ron- 
~ h n t  dmininfi. of tlin grot~rtd mwistetl; in n g d n a l  thawing of the 
froxsn pnrts. From the find of t h i ~  main init, a long tunnel (600 feet) 
WRC~ run lor the lcrngtlb of thr pror~nd which WILY to 1w. drifted, at a 
levcl bf H flwt B ~ ~ V P  tb t~ t  of t h ~  ndit floor. Thip wrtr t i r n l w d  with 
(1- by A-inch F O ~ ~ H ,  R- by H-int:h MI>*. ~ i ~ t * l  with t fmt  renkrs. l a w  
with 9- hy ti-i~irh plnnk, top ~ n d  midcs. From this long drift c r o ~  drifts 
WAI*F rlin i l l  11 direction ~~nrnlte l  to that of the main ndit, at. i n t e n d s  
of 100 fmt, ~ n d  wit11 Icn~thn of 4) feet on envh ~ i d e  of tbe main longi- 
tmli nal driftl. The groueid w a ~  fben hre~qted, carrying s 4)-foot f w e  
toward the ~ ~ d i t .  T ~ P  I l idden 'l'resauw ~y.rtern of timbering, using fuIse 
R O ~ ,  W R ~  ~.111p1nyed. rJ111t~'k WRK laid 110th i n  the main adit and in the 
uppr w o r B i r i ~ ,  and cnrr of 21 cubic fcct ntptrcity were ernploped in 
tramming, 4 i 11 tha rnnin ndi t slid from 15 to 20 in the upper working.;. 
Tha Ropos nnvrr ext*ordcd 'Lo fcct in hrrck and forward dimenaionn. 
Tho timl>eca u*ed wcrr! 8- hg $-inch poqts, 7 fwb long; PO- by 10-inch 
cnp, 11 feet long; 5-fmk centem, all *%?'a, l w t w ~ ~ n  p k .  h n d ~  
wrrp. laid dawn to s l iov~l  on. The grotrnd WRS no IIPRI*?~ it w s s ~ f o ~ n d  
itnpossihls to rurve tho timlwlm. I ~u t  the trwk w m  all rrcorcred. I n  
~ x t m t i n g  22,CnM cnl>ir gnrd?r, timiwring c o ~ t  $1 4,000, with lurnlwr RC 
$50 pcr t hou~&ud. 

Tlle grave1 was trammed to rrurfam and distril~uted on n long dump 
W feet on ~ c h  side of R preriou.sly wnstruch-d 24-inch ~ l u i c c  500 
feet Iong. As usual, planks were laid on top of thfi nlr~irti, nrltl when 
spring opened the grtrvel wns cared tlnd horse ~cm* into the A ~ I ~ C ' A .  

In di~trihuti ng the p ~ e l  on the dump 3 mca and ti h n m  Remper. hltd 
to h employed most of the time in kwpiap: the snow off, on nctcoont 
of especially hesvg snowf~lls  when thc work wRn l ~ i n g  dona. tlrhen 
completed, the dump meaqurcd ;MI hy H(1 by 20 fmt, npproximnkly. 
Tbe drifting work co~qnmed n~arlp  elaven month, ttnrl the ~ l ~ l i v i n g  
slwut two montba, h i n g  d~lnped on acronnt of f r o ~ t  in the gmvel. 

Lahor emplo~ed sre19g.d 45 men in two ~ b i f t ~  of b n  h o ~ ~ r s ,  at 
wintpr wage of $8.50 a day atld boanl, A ~ h i f t  in tho drifting npcm- 
tions consist4 of 10 men sbov~l ing  into cltrs, rtrc-rngirr~ 8 cuhir ynrds 
to the man; 3 tn 4 trammess took cVam of tho dirt shoveled. l a  sluicr 





ing, 10 men rind two %horse sc~.apers were used to a shift. The 
product of the operations mas $160,000; snd the cost, including pre- 
liminary prospecting, was 59 per cent of the output. The work was 
done in 1901-2, nnd the opinion was given by the opemhr that the 
cost could be decreased 20 per cent under present conditians. 
In drifting opemtior~s on high benches lying between Anvil and 

Dextsr creek3 near Nome the gravel must be hoisted through shafts. 
It is eaid that powder is efficient in extracting the frozen ground. 
This is cont~arg. to exparienco in the Alwh-a interior, find is do~lbtle~s 
dl10 to the fact that the gravel is not nearly tm uolidly frozen. In h t ,  
it is  said that the powder is used for only n portion of the time. 
From the main #haft, which must be in some c-3 930 feet deep to 
reach the second pay ~treak, n rlt-ift in run the length of the pay 
ground. From this, tmnst-e-erse drifts are run at alternate intervals of 
50 feet in each side of the main drift. Some opemtora sink the shaft 
on the side rather than in the center of the ancient channel, as by this 
method the shaft is less likely to L L s q ~ e e ~ . "  The shafts are 3 by 6 
feet, timbered with 2- IIJ 12-inch plank laid up on the sides, with 2- by 
4-inch timbers set vertically on the corners inside. 

The face can l~ carried from 50 to 100 feet in length in the winter, 
as the constant slight freezing renders the p v e l  less hettvy. I n  aum- 
mer, on the other band, the ground must be worked in s d l  blocks. 
With the methods of timbering in use, 6- by 6- to 10- by 10-inch wwed 
postv are put in ,  on base block, and with a short 4- by 12-inch plank 
cap, p a t s  having %foot centers in all directions. A space of 3 sets in 
width ia generally carried before the ground i8 allowed to cave. When 
the ground is ready to cave u bulkhead is nailed to the second set, the 
timbem are pulled with ropes from the third, and the caved ground is 
a u g h t  by the bulkhead. The breast is than carried forward a~ before. 
No lagging i s  used except in the shaft and the main runway. In sum- 
mer work the area of bed rock exposed in one stape rarely exceeds 10 
feet qusre. 
In sluicing the dumps from winter operations on the high AnviI 

benches, the expedient k adopt,cd of building smalI dams of sod and 
erecting snow fences behind them to catch snowdrifts, so that aluic- 
iog water may be rtff'ordecl in the spring from the melting snow. The 
remarkable phenomenon of deep-lying pay streaks on the Anvil 
benches hns h e n  considered b~ Mr. A. J. Colliera in his geological 
account of the Nome district. 
On Eagle Creek, in the Birch Creek district, an interesting drifting 

operation was wen. It is especially di@cult to work the meek olaims 
by drifting on mcomt of the partially thawed chnmter of thegravel. 
A bed-rock drain w ~ s  run in winter at one side of and parallel with the 

aTbe placer dewwits of Fewad Pminmh Bull. U. 8. O w l .  Bwvey* in preparation. 
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pny streak, nnd low enough to drain all the ground which it was pro- 
posed to work. The drain was covered and l a w d  with poles and 
thus rsndervd permanent. A shaft wm then sunk st the lower end of 
ihe ground, 4 by 8 feet in dimendons rand 20 feet deep. This was 
timbered only for the upper 14 feet, and was sunk in three days by S 
men. A tunnel was then run upstream the length of the grottnd, 
wide enough to admit $-foot mps. Posh were 5 feet long, all timber 
k i n g  9 inches square. Sets bad 4+-foot centers, and the tunnel WAY 

lagged overhead with 2$-inch flattened poles. A set of timlm.s deliv- 
ered cost $4, them baing 34 caps to a cord of wood. Lateral drifts 
8 feet wide were driven at intervals of 8 feet', 4& feet in thickness of 
gmvel being taken. The gravel wne wheeled to the shaft anci wind- 
lassed to ~urface, about 25 cubic yards being raised in ten houw. 
The lamentable lack of nny tramming arrangement for transporting 
the gravel to it distance resulted omsionaIly in  the caving in of the 
ground from the added weight of the dump. The; gravel 80 laboriouely 
raised was  th~m lost. Some; idea of the dificnlties of operating on Eagle 
Creek rimy be ssee from the following figures: Wood was $10 n (mrd, 
not excessively high: lumber, $180 a thousand; and freight-packing 
mhs from Circle on the Yukon, 25 rants a pound in summer and 3 
cents in wintcr. Considering theremotcness of the district, the work 
carried on was remarkably good and systematic. 

THAWING. 

One who has nsvor visitnd thr, interior of Alaska finds it difficult 
to wnwive tbe farmidable condition of solidly and porpntdly frozen 
tllluvim which is them encounhred by the placer miner, Tho quan- 
tity of water in the form of ice which ooc.uias in the frozen gravel 
averages about 25 per cant; while in $he avarlying fins, black silt 
which forrna the overhurclen tho quantity of ice varics from 50 to 75 
per CRII t. Whatever may be the phys3ical composition of the nraterid, 
it forms a mass as solid and as difficult h pnetrate as solid stone, and 
a n  be disintegrated only by exposure to the sun's rays or by the long- 
contin~~ed application of some form of energy artificially app1ied. 
In any opu-cut upemtiom tho dense blanket of moss, from 12 to 

18 inches in thickness, which covers the frozao ground, must bc 
broken into and turned over either by adzes or pbws before the action 
of sun and water can take any effect an the undarlying muck. Aa has 
been said, this effect i s  1-emarkably mpid when the water is allowed to 
run over the exposed Mack and icy m a w  

A curious condition exists in the tlweless areas of Seward Peninsula. 
Wherever a growth of stunted willows occurs, tho ground bcneath is 
found to be thawed. and wherever the willows are replaced by mow 
the ground is frozen sulid. The rule i s  not without exceptions, but 
 ha^ bee11 folr nd to hnvc rather genaml application. The distri1)ution 



of the willowa md mms-eorerrd ptchca in the creek hotbms and 
along the low rnllqrw sppmr~ to hP ~ n t i m l + ~  irregnlar. For further 
notce on the f mzen and hnlb-f rmen ronditions existing in the interior 
~ f e r e ~ ~ c e  may be mada to the n i ~ t t e r  presented under the hwding, 
'' Pmspecting.'' 

IJrifting opmtions iu the r r ~ e k  deposih of  the momdike, Birch 
Cn-ck, Forty mile, ~ n d  Fairhanks dintl-icta of the inbcrior am nenrly 
always carried on in mlidly t~nd pe~.pehially fl-oxen grountf. A nec- 
camr!. rrmompniment of the work is the t h ~ w i n g  of tho ground by 
mrtiticisl means. Mr. Greenleaf IT. Pichard  ha.^ t,horoughly inve&i- 
~mtRt~11 for this report the possibilities of using Kny form of the olcctric 
furnace for thawing the frozen gravel, and 11aw rcaclird the conclrtnion 
that electric thnwing i s  imprrtcticable. The t h ~ w i n g  of gmantl which 
lips Open to tht. air, 1 3 ~  the combinad ~ e n c i c s  of sun arid watpr, will 
I* clconsidered ortder the lmnding '* Hyd malic. mining.''AAificinl 
p w e r ,  through t h ~  agenaF of tbe stet~~n point, i.r only in mm tvtres 
npplicd in open-cut work. The Klondikc dintrict sfforrld R fcm axnm- 

of this applimtion of power. notably in connection with drtrlg- 
ing opmtions on Ronanza Creek. the steam-shovel opmtions on 
Ranr Creek, and in two open cuta on Upper Dorninior~ ant1 H u n k ~ r  
cmks. Pl. XIV, B (p. SG), shows an ~pplimtion of thn nteani point 
to npn-cztt mining on Hunker Creek. It if4 difficult to detarmino 
tllc ttficicncy in open work. as, naturally, R portion of the t h ~ w -  
 in^ i s  done by tbe sun. From the data coll~cted. howtver, it dm# 
not H p p r  ta he anF greater than i h  ~mdetprot~nd efficiency, which 
will be prwentlp dimmed. 

The method of thawing g r a d  underground hy w d  fires irc 
cxpndrr :tnd, unless the conditions are verr ~xr~ptional.  in not t~md 
in  t h m  ~listricts whew trrcrlxportafion fncilitip.9 p r n l i t  the bringing 
in of bilem. 

According to a ~ p e r i s n r ~  on Deadwood Cwck, Riwh Creek diakict, 
tho cficiencg of n w d  fre in crepk ground was rrq follows: h fire 
taking three-fifths roml of wood (nt $12 a cord) i.1 hailt qpinrrt tbn 
f w ~ .  of the bank. The pile of w d  will hp, IS i~lches wide, 2 f e ~ t  
h i ~ f i ,  and 25 feet long. Stones arc Fair? up over tho p i I ~  anti a spec 
is left to Iigbt tlie fire. The firs is lighted nt. 5 p. rn. ~ n r l  left to hiirn 
until 8 a tu. the R C X ~  day. The ~tonr:s, wbiclt quickly get hot, are 
~wgrrrded tw most efEcicnt in thnwing. On n. 4-foot thickness of p y  

' 

this flrnount of fira will bhsw, j t ~  tbn time #peeifid, from 5 to 6 cubic 
y ~ r d s  of gmvel. Thin is ~t the rate of !#.El cuhic yards thawed to the 
card of wood, which j~ c!ontiidemldy l e ~ ~  oficient than the method of 
thawing wit11 wt~nni. Time, tlnlq-H, nnd aw kws.ardn~.ss of thp. rnet.Ilod, 
moreover, I ~ I R ~ O  wood-til~? thawing the most expensirc t h ~ t  can h 
ndopted. The figumrl pr.r foot; for shaft s inking  mnp, from $3.16 to 
87.50 in  taking g~nvrl  f roll1 \wnnprct ~llnftsi. l ' h ~  eficiency ~ i v e n  in  
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tho nhore-ritnl case on D m d w d  Crwk appeam b be very n~arly 
the a m p  ~r that given I)? Mr. F,. P. I m ~ t . ~ ~  frrr thc opmtions ill 
1 1 1 ~ q t ~ r n  Silwrin. 

The direct application of jets of dr-v n b m  to thc gravel bank 
through the w n c y  of d r i r ~ n  pipep hiw h c n  found to he the mwt  ~ f i -  

- . - - - - - . - -. - -- 
UL'Orm PlbfrIeof4mulo. Thr IrKarulr -1 I.. h r h  W t h  ot I inch of w d  @l.rE &I tb# 

fmlof the 1- r t m w ~ a i ~ ~ u r l  wdtn 611 *nwt. 



cient method in general prartirp for thawing freaen ~ r n r ~ l .  Tllr 
amount nf ~nointtl~.e: conh inn l  in ntcanl cen ha judgccl ly the c-dol. of 
8 jet of wbam issait~g frcm 2 t  anlrtll I ~ I ~ L ~ J  pet cock, If i t  i* ~ I R ~ W -  

preat or whitish n w r  the oritit+ it rwnhsins less than Y lwr cQnt elf 
mointtlr~; if p111'0 whi*, tbc ~l~oistuw is almve 2 prr cent. 

Fig. 17 ~ l i o w s  the drhils of the xtennl point and some of tha t i t t inp  
mt~ iuh  ih 11uc entails. 
In rrcek clnirns exceedillg 15 feet jn depth whcm ~olidly frozen 

ground ntlrnrs, ns, f o ~  exampfe, in t.be nrw Fdrhanks district of 
Alwske, the mctbwl of drifting with the ase of the sknm point Is as fol- 
Inws: A 211 -hos~pwer  hoiler, cnpbIe of running IO.rlteant ~mintr, is  put 
on the pound,  ~ n t l  frequently one or two extra long p i n t s  arr  prcrvided 
for .winking hoten. These long p i n  ta, from 10 tn 1"h~eC in length, are 
not RO st ron~ly  made as the 5-foot pint s  u m l  in the drifting opcra- 
tiona Jn some clt-ea piprps of 0110-11~lf-il1ch Ilydmt~Fic pipe are ~~tred, 
Thn point is  set up o ~ d t h e  gmund imd st~nnl or hot water is turned 
on. 'I'hc tirnc for winking n llolc l y  t h i n  a w t h d  to kE rock is from 
twenty-four to forty-eight houtw. If lnrg~,  fhit stones are encoon- 
&red in tho gmvel t~ndcrlying t,he rnllrk i t is sometime4 a d v i ~ h l r  to 
um etrong, ~pecial1y made p i n t *  to pprecent break in^. Tlre nvprngo 
radiua of n vrrtical nhnft tbun thnwcd ltp a s i n ~ l e  point k 2 fect, ~ n d  
the bole wbcn almnml oat btw R cylindrical or tttbe nhnp .  

I f  t i n ~ b l - i n j i  is rrquirrtl n f t w  the shrift is  sunk it i~ p~ocrnlly found 
tbat the hole mill t l i l ~ w  n~~ffit*iently to RIIOW the ~ h n f  t to he cnsricd 4 by 
5 f e ~ t  or 4 Ilg O fect imidr! t l r ~  tinrlxm. An n rule, however, minter 
shafts am not timhered. W h ~ n  lwd  ruck i.4 rmrhctl a tttnncl or run- 
way is run for R distance vnrying from 50 to I tlO frrt f ronl tho tunnel 
1~11$*thwiw of the rlaim. From1 this central drift, which iq  generally 
timbred, lntcnil drifts nre run to a disttlnce not cxwcding 60 f~ct ,  or 
from thin down to 14) feet., or tho width of thr p y  ~tmnk. Two tun- 
n ~ l s  p m l l ~ l  with bhe centrnl runway arc rnrri~d ~ l t  t l i ~  ends of tbe 
(+row drifts und vonnwtioos madc f ron~ them to thn nhnft. These are 
mwly tinllwrcd. 

'I'lte frozen cond~tion of the overhudcn RIIOWA R tirm roof to s t ~ n d  
without timbering while the gmwl is h i n g  rxttmcted. This is a g r ~ n t  
~uivnntage and in part ofTwt3 the difficultie$ nttrntling the bmking  
up of the frozen g~.tr.rcl. Thc g ~ ~ u n d  i.i now ready for working. '?ho 
drifts and main wnrn  re run ns ltlw lt4 posiMe in mses where the pay 
is  thin, but a height of Rb frrt is thr lowest that can he worked with 
mnoruy. 

During the night shift ~u6c ient  gravel is thawed to occupy the 
men in extrncting it in tho tlaytimc. In handling, not only tho pick- 
ing nnd shovel in^ from the hnnk must Iw allowed for, IMI t the w h ~ ~ l i n g  
to the shaft, the lime uf return to the face, and the hoisting of thc 
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gmvel to the surfwe arld conveying to the dump. The face exposed 
- 1" the ctwm drift at the far end of the runway is worked back toward 

..- tho shaft, and the gnkrcl is trammed in wheelbdlrrows to 4he shaft and 
hoishd. Pointy 5 feet in length are wed to thaw the -1, and are 
genemlly used in .'' katteries" or "crossheads" of four +ee fig. 17, 
1). 90). The p i n t s  are supplied with steam from a c r o h a d  of iron 
gas pip,  three-fourths inch in diameter, fitted with e l b o w  and short 
picces of one-h l f  inch pipe leading to the steam hose, to which the 
point4 are ~ttached. The valves are peral ly  mt in these short pieces 
of pipe. The pc~ints are driven in with a, maIlet by the p i n t  mRn 
working on the night shift. The points are left in the bank from ten 
to fourtecn hut~ra. The thawing is nearly dwaps dono on the night 
~ h i f t ,  the only men occupied being the point man below and the tirenim 
ut the boiler above. Each point thaws a hIock of gmvel on an s v e r a p  
6 feet into the bank, 18 inches on each side of tbc? p i n t  and 4 feet high. 
Tbe crosshead is lsid on the floor of the drift. nt s t1ist:lnrrp of 10 fret 
away from the fnce, and the steam hose connecting ear-h c ~ d i  of the 
crosshead with the individual points must be long enough 20 rmch the 
devirrd distance for placing the point in the bank. Thc crow pipe c, 
to which the hose clamp uttaches the 'hose, ahonlrI be carried thmugtt 
the steel bead and bmzed on the opposite side RO thut it will not break 
off bp a chance blow from the mallet. 

It is considered good pmctice ns a rule to s h r t  tbe points with hot ' 

water turned through the hose. The p i n t s  niwt be clri~en m~efnllp 
and slowly, nntl for l o  points diwtrihuted along a flrce tho werngc 
time needed is from one to tbree hour#, TIm amotlnt of steam 
requirod for each point has heen found to vary in arno~rnt fmm 1 to 3 
hailer horsepower. One and one-l~alf may I)(! tR krn as n nafo nvemp, 
Tho nmount of gravel which a point will  tltrtw appenm to vary with 
the length of the point, and this i~ ~.egul~tPd ~on~cwhat  hy the cl~ar- 
actw of the gravel. Tho 5-foot point, has Ijrell found the ~ n w t  
econon~iml aizo for the small opertltor. 

A tgpicnl illustlsation of the oficicncy of tbc  pint^ ill  the P ~ i r h e k ~  
district is tbc! expcrienco ut No. H, Imlow Fnirbenk~ Creek. f'oints of 
Dawmn manufncture, 5 feet long, costing $15 cnch laid down, wcrr! 
used in (: I 'OYH~PIL~H of four. Thcy wero put in nt dishnt:es of from 12 
feet 6 inches  to 3 feet apart. Tho points wAro ~f$rtcd with hot wafer, 
cand it took thwc hours to driva them in, A 12-llo~sepwer boiler 
#upplied tho .sham for 10 p i n  tn, thmc-fourths of H cord of wood being 
hurned on the night shift, when the thawing was done. l n  twel~re 
hot~rs t h ~  f 0 points thuwed rt block of gravel 50 foet in length by 5 
feet in height hg 6 f w t  into the bank-nn averago of 3.3 cnllir. yards 
to the pint .  

'Fbr trlwrt i~ a little high for the average duty in the Fnirbank~ dis- 
trict, llut in low for the Klondi kt! creek drifting oprations. h typical 
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result on Hunker Umk, where 1 ) tn 1 4  horsepower \vrrs ascd for each 
*-foot point running b n  hours, WRS 4+ cubic yards. PI. 111, II 
(p. 40), s h v s  a winter tIriftinE oprrrtion i n  the KIondik~, tlnd PI. 
XV. A (p. 9 3 ,  ~ h o w s  R drifting operation dlll-ing alrnrner on Fair- 
hanks Creek. PI. XIV, 11. show~t a bt t r ry  of stcam p i n b  thnwing 
croond i n  the o p n  in pwpnttion for esmrratin~ by u steam shovel. 
T h e  cords of w d ,  ~t 813 prr cad, w ~ r c  burned in twanty-four 
honm to pnernte sckarn for oprntittg 1.5 of theso poinLq 10 feet long. 
Thew tthawed grountl 14 f s ~ t  t lc~p tn 1~lrl rot:k. As 4 cotvi~ nf wood 
werr hurnd in addition on tirc stcntn ~ J ~ o r e l ,  tin11 SO men, at, $S a day, 
mew emploped in the tscntg-fo~lr hnars to get, otit l e s ~  than 51b0 cnhic 
yards rr day, the opemtionu tvpro not rrowrniui\l. In connection with 
arlredfing operation the t,baming lyp ~nparl~l of ~bam collducted througll 
~4 pipe in 11 -foot lengths wnfi nst,imahd to ~ d d  40 cents pcr gsrd to 
the cant of working the ground, 

The onIy drifting and  team-thawing plant st Nome gave an effi- 
ciency for each point of only I) cubic r 8 ~ d n .  The point* mere using 
in  this w o  a l i t t l~  less than 1 horscpowcr ~34 .h  and were run o n 1  for 
cigbt hours. Moreover, the - p x v r l  wm .small and was mixed with 
much mcicnt h c h  ssnd, which i n  frozen condition is extremely 
difficult to thaw with stram. 

'l'hc nletliml of thowing with hot hp means of a form pump 
~ e t  in the undcqpund tvorkinp, which forces hot wnbr through a 
~rnall nozzle against the h n k ,  hrrs k e n  t r i d  s ~ r m ~ ~ f ~ l ~ ~ ~  i n  the Won- 
dike district, At a rl~irn an Gold Run, whew it. wasdesired to extrsct 
n .?-foot pay streak of gravel capped 27 feet of hrren  p v e l  nt a 
depth of 50 feet h l o w  t hr sorfm~. n sm11  form pump of the ran1 pt- 
km, with outside p c k ~ t l  w l r ~ s ,  was pE~c(!rF in  the mltirt runmsJT near 
the ahnft. I t  drew water from R W-foot sump near at hand, to which 
thc workings dmine?. The pump had 4-inrir intake, 3-inch discharge 
rhokerl to f?+-inch, nnd the w a t r  rnm ppanlpd to the fnce by llieana of 
cotton horlc itnd discharpd through a I -inch hmw nozzle at 40 pounds 
pre.tsutv. Six thoustnrl p l l ans  of w ~ t ~ r  were 11wd over and over, 
I I ~ I C I  hy diwharging the c x h ~ a ~ t  from the pump in to  the .suction the 
u-nter w w  kept. at  a tcrnpcmbure of 150" F. In a shift of tcn hours 
the pump, 1 1 9 i n ~  :tO hor,srpwe.r, thuwed nnd broko down rnndy for the 
nbevelew 173 r l~ l~ i c  y~nld  of gravel. 'Ctlis is  v n ~ d y  aaperior to the 
averrage Klondi kn tluty of thu I&-horsrpowe~ stcam point, even sllow- 
ing 4 c~tbic p r d v  to the point, as the 30 howepowcr mortfd auppiy only 
YO points anrl the m~ximarn duty would he 80 cubic yards. 

Only under cartnin vnry ffn~orshle conrl itions, howcvcr, can the bot- 
w ~ t e r  rncthod ho used. There mnst hc no wilt in the gmrol, otherwise 
the aatcr becornarc thick ~ n d  csn not h settled in the sump. If the 
bed mck is in Inrge flakes, and the pay sinks into it, the hpdmlic 
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method in  ineffcient i f t  thawing tho vnluahlfi ground. The method iu 
worthy of the serio~ts attention of tlla F~irbnnks placer miners, how- 
cvcr, Ha will he pointed out in tba discnwion, of that district (p. 97). 

HOISTING. 

For hoistinpl and conveying, my to B. distan~fl not excecdina %I0 feet, 
the DRwmrl sclf-dumping carrier, with ~ccomprtnping buckct, cahlm, 
rtc., nncl wt~arn boiat, nlltst IM I I S ~  in ordcr tlmt tho moat economical 
m r k  p r  mnn emplojoerl an be dona. This dcvico, which is shown in 
fir. l R ,  is  without douht the beat ayatern of tiandling gmvel from n 
shaft of whdlow depth now in urn in the Northweat. It  is strong and 
romparb, 11nd i ~ l  niniph in opmtion. Those parts whicb hp hbeir p s i -  
tion revtivr t,he most stmin and iar m n  bo nrnrle wuficiently diirsblo to 
with~tnnd hard z~!v~k*r. 

No springs nrp u*Mt in tho oon~lruction, for the mamn that at low 
tempcmturr, R R ~  of 4flv F. helnw xcra, metats are very hrittlc, and 
the constant jrtt', n nrccsrwry arcompni~ncnt of the work of this 
appnmtus, rcndem ~ p r i n p  and any light mntallic member unsafe. 
A s  fig. 1H uhows cl~arlr. thc ronatruction of the carrier, only R fow 

words nacd ht! usid of it,% opertltion~. 
It mny lm ~tntA(1 thnt three distinct ooperatiuna are accornpli~hed, 

two of whicb Hrei p r f o r m d  by the mnier, the third king effected hg 
m m~ixiliary ~'ap ~uscd in dumping the huckct. The first consisk in 
cngnging Elis lrrtckrt nrl i t  ~ r r i v ~ q  f 1 ~ 1 1 1  the shaft  and carving it to thr 
tlnmp Imx, the ~ m n t l  in returning tho hucket Ito the head oi the shaft 
and there dropping it to the hottom. As tho m i e r  return8 down 



the  even-cighth~ inch r.al)lc, the hook to which is a&hd the bucket 
mu pie^ t.hc p n i t i r l u  indimtpd by tbe solid line. The m, 111, lie# 
hosixontally and ir held firn~ly in tbis position by the dog, B, the 
weight of t llr l~rrekct prcntcing the notch of the a m  against the p i n t  
of t hc?  do^, f: When t ba carrier reaches the head of r he shaft tho 
end. r; uf ths  dog utri ~ C H  thn block, 11, and f reps the p i n t  of the dog 
from tha notch of tho mnl. 'I'he front of the a m  now w c t ~ p i e ~  thr, 
position indimhd by the dottrd line, and, ns the hucket sinks into the 
 haft, i w  prcasrrl aminst tho Idock, nintr! the carrier tends to nlovr 
hckward.  'Shua i w  thn huckct xinks with t.hc hook on the one-ht~lf 
inch rnhlc the carrier is $cld firm. 

As the hucket r i s ~ ~  from the &haft or pik, the wtmin i?i toward tho 
engine, nml the lower end nf tho dog, r; still prettrnh the npparatz1.r 
from moving. 

W b w ~ ,  however, the rum, A, hr thc uprvnstl nlmcrnent of the 
hucket, reaches the horizontal pnition indimted hy thc solid lines, 
tho point of t.he dog, f, j u m p  into the notch, lowering nt the mmr! 
time t,he p i n t ,  a, which allows the crrrrirr to rrlove ub the Rovnn- 
cightb inch conre~ing cable. and RIM onto ntorn Recure8 the m m  ~ I I  

its hohonta? position. 
Tbe block attached ta the cahlr! is h ~ l d  in a vertimI p i t i o n  hy II, 

~uspertdrd log or Ihtwk, whi~I1 i n n ~ z r ~ s  its e n w i n g  with the .clog. 
1ly this s~!rstprn of working, if the a~lf-dump in^ rig Irnndle~ 250 of 

th~- 3o-fmn huckek in bn hours or. rougfrly, R11 clthic ylard~, the platlt 
will necewitatc the cmplo_vment of 13 rnen, n~mrly, 3 tircrnen, I hoist 
man, 1 point man, ~ n d  t i  men .shorclin~ nnd wheel  in^, beside t h ~  forc- 
man, Thc orclin~ry get-111) of the self-dumpt' is  nhown in fig. 13. 
Tho boilcr urn1 for ppnernting the ~ t e t ~ m  for pints st  n i ~ h t  is  u s 4  

for m n n i n ~  thr: froint in. thr dnytime. Tn running from 15 te 130 
p i n t s  at  n i ~ l r t  it wi l l  I~ui-n it cord of wood, and in hoist in^ it1 the 
daytime will  inrrn f rom one-l~rtlf to 1 cod  more. The total daily 
twenty-four-]lour rxpt?nHc cn~i not hc brought b l o w  q;1313 ~ n t l  \\-ill 
prolmbly ao~ount  to IltO. I t  iu cvident thnt with such a plnnt thc  
tenor of tho gmvnl rrlr~~t R I I I O ~ I ~ ~  tO at 1 ~ a s t  89-60 to t h ~  cubir yard tr, 
pay any profit ~ , t  all, O . Y C ~ L I U ~ ~ - ~  of w t ~ ~ h i n g  in the spring, and ~hould 
he 4 cents to tho pttn, or $5.80 to the gtlrd, to pay a profit whirh cum- 
penstes for opet.ating in ao remote and expensice a country. T ~ P  
cost of wwbing i n  the apring i s  in gcneml from 54) cents to $1 per 
cubic j*nd. 

The winhr dumps are piled in a conical heap around Cha gin p l a ,  
to wlrich the tro1lt.y cahle uf tho self-dumper hw been ~ t b c h e d  wl~ilf: 
the dunlping is  in proglrss. In Inying out the Rpce for t,hc dump, 
the string of lmxcu in which the gravel is  to l w  wn~hcd d tiring tl~r! 
following spri~lg in no laid tbnt it will binpet t I I ~  ~ ) n q m ~ ~ d  cone, l~rrvi t~g 
ita propor g d e  and length. T h e n  the spring opcnn tho dump is 
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enqii?*ahoveled into the h o x e ~ ,  from both d e w ,  hwlginningat the Iow~st  
p i n t  and working I I P W R P ~ .  Bonrds are generally Inid over the top 
of the Jwxe:es, and R portion of tho  ravel rests on these. The !mads 
arc taken off ar the ~ v o r k  of ~ b o v ~ l i n g  in progress-. 

Tbc 'rxpensca of winter work nrc mtich greater tbrtn thow fo~ .  stlm- 
mer, and tFic Senor of the grrrvcl munt in consequence he much higher. 
I n  tht. fimt p l ~ c a  it ig to Irn rtn~cmbered that the grarcl dutnped in 
w i n t ~ r  nturt I* all r ~ h r m d l d  in the spring. Zo thawing alno the 
arnwnt of s t~arn  u d  in winter is gwakr than in sumttlpr., nnd ~ l l  
piprr and how conveying s t a m  both nlmrt! nnd tinder gmund trlust 11s 
vmted with aqkqtos or other nonrondzicting tntlterial. On tho otllrr 
hnnd, I~lwr i n  genemllp chmpr in winter than irt  sumrnel; and tha 
puibilit!* of ~tr ik ing  thawed s t y a k a  of ~ m u n d  i b  much les.3. 

DRIFTXNG IN TWE FAIRBANKS DISTRICT. 

AH ha8 Iwen ~hhd, the onIp mining. prtlctid et Fairbanks ir  crwk 
mining, In tho o p n  S P ~ O ~ ,  although the h ~ l l  k of thc ground can I l e  

work4  lly drifting, R ~111nl l~r  proprlion i s  workahlt! by open C ~ I  tting. 
ny far the larger portion of the ground munt Frc! w o r k 4  'ty drifting 
on ~ceottat of 'be rlrpth to bed rock and, in many rmen, the thinness 
of the pa?. The ground is i n  the rna,in f r o z ~ n ,  h11b thnwcd streaks 
maw. The gravels arc of the angular ant1 u t ~ l m n g z ~ l ~ r  rhamctcr 
which marks all the grtlvels dspo~ited in recent timr in  tht. northw~st ,  
The sngul~rity is moro pronounced than in the Rirvh Cmek diqtrict 
or the Eilondike, 

One clirrmctaristic feature of the Fairbanks gravel has an important 
. hearing on the method of thawing t l ~ n  frozen p v e l .  Thin i.r the fmt 

that while the layer of so-m1Fad muck in  campmtiva ty thin, f rorn Y 
to 7 fcet in the workings on tho C T W ~ S  thornsc.lves, oxnlu~ivo of the 
S~OPWJ. the p v e l s ,  which art. frorn 6 to 15 fvet in thickness, do not 
carry pay throughout their ~ection, hut only in the lawcl. part. Thc 
per is sometimes as thin as fi inrh~rl in t11~ gm.ar~1, ant1 rarrly exce~ds 
:% feet. J t  is then freqlrently nccrsmry to take only H portion of the 
p r e l  down, and to run the  drifts atl low ag pssihlt-, i. P . ,  not to 
exceed 34 f ~ e t .  To da this emnomirall~t. ~ n d  .m thnt the top and hnr- 
ren grsvel will not Fa continuslly m r i n ~  nnd frilling during the drift- 
ing, the ground m u d  pither bt! t imhrwl or Zhp method of ateam 
thawing mud be a b n d o n d .  Anot h ~ r  wason why the rnethd of 
 team thawing hm n lirnftcd application in the Fairhrsnks di~trict, is the 
kt that the gmrcl is  very spillareoun in ia p y  portion, and the 
thawing and drying with the a k s n ~  resalt in n hnking of t h ~  ground. 
Thus the gravel whirh w w  frnxen beronlea in ita dry state cemented, 
and the diEcolty of getting it out is not nvoided hr~t only t~*sened. 

Thawing by mean3 of hot watcr driven through R fnrce pump and 
contfucted to the h n k  hy means of cotton how and pipd spinst the 



1rntlk I)y rnwm of s small $reman's n o d e  in  the most sum~csful method 
which has heen BO far tr id to  thaw ground under the rrhove-mantionetl 
conditions. As reprds the heating of tbe water, the sptem adopterl 
rrt Fairbanks j~ to conduct the exhaust steam of the pump hack i n t o  
the suction of the pump IM it draw# \c*ater from a Rump alongside of it. 
This ha8 been found more effectivn than ~irnply turning the exhaust 
pipe directly into the sump ituelf. The w~tlLr used ie nometimes sup- 
plied in ~ufficient quantity from the more smpaga from the ice mixed 
with the thawed gravel. Rut ~ooietimes it will have to be introdac~d 
i n  the pit in small quantity. 011 tho other hand, cl,~pe~ii~IIp where 
t h w d  stresks wcur naturally in the K ~ V P I ,  thn wakr must he pumped 
out. This is done by t t l~  stlnlo punlp uwd for the hydraulicking, with- 
out changing it6 pmition. 

This method of thawing hg hot wnhr piped npinat  tba bank has two 
advantagen. 'flw ~tmngcst appenta to 11c tlls fa r t  that p v e l  thawed 
hv this method mn, as it were, be ~ e l e c b d  in bho face, and no higher 
&vel than may he profitahla nmd FIR bken down. The portion of 
the gmel s h e  tho p r t  taken clown rcrnainv solidly frozen, and con- 
sequently tba roof of tllc drift or widn ntope does not cave nuy worse 
than does the roof of solid muck in drifting operations where rtll the 
p v e l  in i t s  mmpletr ~*crticnl wction ia eatractcd. Another advan- 
tnge is t ,ht ,  the RI~LTCI is moved from itr original pwit.ion farther khan 
hy sham, and if it contains clay thc day h ~ n  less opportunity to hake 
and cake than with s h m  thawing, and tho amo~int of hand work in 
picking down tbe p t - e l  in Icmened. 

A fieriotla objection to thawing by hot water ma-r jnsti6ably he miaed 
in C R R ~ S  where the bed rock consists of large slabs of schist, i n h  whir11 
thegoldsinks from 1 Go4 fcnt and even more. In nu& a east! tha 
watar can not be piped Its m b  all the frozen gold-hearing meterial. 
Although I am not amare that a combination of the hot-water nnd 
atearn-thawing mc.thods has heen t i e d  in such rl RS the above, it 
Reernn riot impossible that ~uch a cornhination mould be the most cw- 
nomical. On the other hand, where the bed rock conaixtq af finely 
comminuted schist or softened, thoronghlg rotten rock, PrPn sbould the 
p l d  be found in  it to the depth of 2 feet, t h ~ r e  can he no valid ohjec- 
tion to tho hot-wctbr hydraulicking me,thod. In tho Nomc di~tr ic t  
of Sewad Peninsula, shere the hot-wakr method ~vas trird, it, was 
found lthtrt the water finally became too thick with sediment to he used 
in the pump, and the systcrn was abandoned. 

A minor recommendation for tho uso of the hot-water n ~ e t h d  is the 
fact thnt all the unplettsantness of the P ~ ~ I I I  methad, which  fill^ tbo 
workings with SWI, creates dampneu~, eh. ,  i~ obviated, find the ~ ~ 1 1 8  
and mf of the drifts nrc dry, while ditchm cut in the hed rock on 
@e to the plunp sump a n  be 80 cut aq to prnvent the floors from 

Bum 2t13 c: 7 
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heing wet. The obWtirity of tho ~ i h  in the  working^ by st~atu, cwpc- 
ci1111y in the early part of the day shift, is freqnmtly a sonrce of daa- 
pr, tw the roof can not be wtttchcd so ~Iosely as it could were the air 
cdercr, and consequently slab of the roof th t ;  i~re ready to fall ran not 
be easily wen, so that the lirrhility that men will he crushed i s  great~r.  

I should c-ially recommend the ~ncthod of hot-water thawing 
h the consider-ion of the miners of Cleary nnd Pdro creeks, while 
on E'airhnku Crwk, RS hitherto dove~opd,  ttra rnrthod of thawing 
with steam points seem8 more rapplicnhlc. 

In the Fairbanks didrict ~hrtftr sunk for n-ork in the slrmrner time 
are in nearly all cases timbered, citl~cr who1 fy or. pnrtially, In very 
deep shafts, a_4, for example, on the left ht~rrk of I h r y  Creek near 
the junction with ChntItnm, where 40 fcct 01. Inorr, of ~olici muck is 
encountered, timbering docs not apposr to Ila 111 wars ner:e%%qy throllgh- 
out the whole of the shaft. 'I'he n tuck forms n wnll which resembles 
in it3 consiskncy a wall of nolid ice, and in irorking throughout a 
season of four months, with tho ~ h n f t  in constant URP, therc will be 
little w i n g  of the malls. All ahnftn that extcad 20 feet or Iws, how- 
ovcr, especirtlly whew grrivrl c o m p o m  half or Inore of the ~ection- 
#haft8 intendcd for working out u block of ground, conducting sbnm 
connections, pump conuections, and c o n n ~ ~ t i r ~ n s  for hoisting--should . 
be securely timbered. 

In view of the local cbonditions, tho followinfi ~ncthod of t,irnhcring 
nppettrs the mwt  satisfactory. Aftpr thc holv i n  H ~ I I I ~  ttl the r~clt~iretf 
d e ~ ~ t h  hy thawing, t t  squnw sct with ti-foot ueate~a+jr ~bould thc shnft 
1)c 4 hy 6 feet, of tbis dimonsian-is put in at tbn Iwttom. Three- 
inch pole lagging, with cross sets of ti-inch timbrrs inside at  ti-fmt 
intervals, is carried up to the adlar. Inside the sot* fi- or 19-foot 
p o 3 ~ ~ ~  3-inrh, a m  nailed in the four corner.: to thr, c:mss set?. 3Ionn is  
laid up outside the polo lagging, as dry as powi hlr, nntl p c k ~ d  ngninst 
the gmrel or muck wt~lIs. In mws ~vhere it is intposuihlo to  ink with- 
out timhering ar the shaft i.r sunk the timiwring is ~~ lrr i rd  down, and 
the lagging is driven as each set pctlgresaes. thtx aqilnrc* n e x t  !wing put 
in at tht: lmttom on the ~wmpletion of the shaft. SEntfts tirni~rrrl in  
this inannor heve been found to stancl for perids of from aric to two 
yews, ar long the work in -the Fair ln~nks  rlitltrict hns her11 in prog- 
resq7 and there is no rwson why thct- sho~~lcl not ~tnr~d much longer. 
Tintbering of this sort ctln be dons for thc rnovt part with tha ordir~ary 
cord woorZ delivered for fuel, and this is  ~riuch the cheapst method 
available. 

Thc cri tjbi nE method is sometimes dopted, ncc,ompt~nictl hy thr, snmn 
packing, with moss outside the cribbing. 1 t in, howaver, IMrI'C! c!xp,n- 
wive, arid in u shaft, of considerable depth i.r 111uch morn likcl: to gpt 
out OF plumb in this frost-ridden country, 



In the Fairbanks district it has not yrt h ~ n  found necessrrrp fa 
timber f i e  undergroutlrl wc~rkil~gs to nny great extent. The main 
mnway, if i t  is to h tt~led for the whole scmon or. for a period exceed- 
ing  a month, should he titnharrd for nafcb. Six-foot sets of posts and 
cap only, with lagging orel- tho mf, are grnemlly sufficient. PoIe 
l a ~ n g  is cheaper and n1ot.e rdvisehlti thnn  ~ p l i t  lagging. The caving 
system. working alwayg towart1 tho ~ h ~ f  b, R I I ~ W S  the faces to be carried 
forward without timiwring of tho doped. Thp eIalbornte t,irnlxring 
methods necessary in the KPondike bmctles nhd in Inany parts of Cali- 
fornia in drift in^ op~mtions nrc happily not needed in this portion of 
Alaska. wnd ~ l u !  not I i  kely to Ibc nqujred in any extension of the 
Tm~na area. No mqe hns hretr seer1 in the opeiations, as thus far 
deveIoped, where fnlw snt* werc cnrried in h k i n g  out the g-ravel. 
W h e n  the opemtinns at Fnirll~nks ~ W C O I I ~  I ~ O I ' ~  extensive, however, 
and drifting is  rnwir(l, 01) ~ o o w  systematicnll~r with wide faces, it is 
very l ik~ ly  that lt hc workink* will rpqtiire timbering. At preserlt it 
i n  not po>s.raihls tr, give the cost of &IA work, ~s the figures were not 
obtainable. 

IZ3'DR-\ ULIC MISi-G. 

GENERAL REMARKS. 

Tho hyrl raulic rncthucl of working gold p r ~ 1  depa~its is the ri~o?rt 
aeonorrlicnl 111~tho~l  from the stand~winte of power, ct~pcity, nnd Inlmr. 

I b  ig, on bhc other hand, exceedingly m%%tefiil of water, and t l~c top -  
graph ic! conditions under wllich i t  niay he sucwssfull~~ and profitably 
conclurted RTO not of coninlon otcrn-rcncc, even in rnnnntnino~~sdist r i t ~ t . ' ~ . ~ ~  

The bvdmnliu method of rninina v-zia i n v e n t ~ d  hr Edward E, Mnttc- 
son, n nutin? of Sterling, h r ~ n . .  and ~11pIi~d I?\' hi111 tn tha a n r i f e r n ~ ~ ~  
gmvela i n  Cnlifornia in fS55S.b OIIC nr I I I O ~ ' ~  jcts of ~ ~ a t s r  ut ld~r  
prca,;tzre art! thrown from n p i p  or pipes with g ~ r u t  celoci tj* figninst 
tbe fwe of R gra~e t  h n k .  aud the gmve l  ie loos~nt*rl 1 1 ~  thr utr~aln so 
that it fnllg or "caves." The pmvel is strz~ck with st~ficiant fnrt-c to ., 
PIPdisint~gmt~d and broken up PO t ha t  i t  cnri he rarried F ~ F  Zhc c~irsrnt 
into the sluire if the bed rock has R ~ u f F c d ~ n  t g~ndr. For i ~ ~ s i s t t ~ ~ ~ ( * c  in 
rno~ing and washing the p r e l  after j t I t w w n  tbc hanl;, ndditinnal . - - -. . . - 

*The amollnt o fmter  wed in hyrlmnlickh~ 19 rhnrsn hv thr lo l l#>n ln~  Ill~~rtrntlon: Thme hon- 
drpcl millton @Inns of water ndnr nrp nrctl st p r w n  t Inr t h ~  pliy~ply nf i;rwtrr N e w  York City. nr 
26,686 mmefe inches. of twenty-four-honr ewlrp. Tnklnu Ihp r l l~t! '  111 nn Iirvh n t l  ctrhlc yards. find 
m tenor nf 15 c ~ W  in wld per mhlr mvl. lhe ah\'@ ItmO!tllL r'o1111l riipply nnly 18 hydrnolfr rnliltq 
fatTl> USCM ZtM3J minefs inches undcr I I~RuI .  Thr total nmnunt of Kmrcl w~taherl rvo~~lrl be E,mM 
rilhr<- :.nrrls per day. and the pmrltrrt S . H W ;  or (8 i lh  n WHPIIII of one hundrrd snd twenty dnyn) 
nnnurll~, G,?dO.rmO cnbic ysrds, rmd a pndu1.t nf W.W, nil nmotrnt tloi ~ t a r l l l n ~ l p  Iurge, condder- 
IIIR tbr rnnyn~ludc 01 lhe oprrnlions InrAok\ril. 

It i s  to b elrpw-tml qh-l rcmn- with r r  lirn~ltcvl krmrrldge nt hydmulIr tn1nIt1g wlll ohj&t to thc 
low r a p s v i e  11nd bhon 9e&u*11 nf.iint#.l( $11 llif A ~ T P ,  hilt oprnt'bm 111 trmg c~yrlcntr.  will renllzc 
that the cmdltlonr and rrrroll? sw r= l i rn4 .  II r~nyhlnu, r n r x n -  hrttrmhle thltrr in found in arerap 
practice. 

hWhitney, J, TI., The norllemrlr wrrla i11 ll~r Flarm Kpraila u[ hlllumfa: Hem. Mus. Pomp- 
h l .  Hamud Cnll., ~ ~ o l .  6. 1RW. 
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water. is frscluently IIHC~I under slight hed,  and is known as " bank 
head" or " by-wash" water. Vw~ious devicen for more easily disinte- 
grating the bank and for disposal of the large homldec~; and of tailings 
where natural p d e  is lacking will he later discussed. 
In California the application of hydranlic mining spread with great 

rapidity, especially within the drainage basins of San do~quin and 
Sat?mmento rivers. Thia method was adopted also in other portions 
of the western United Strrtes and in other parts of the world, ptbrticu- 
lttrly i n  Australia and Ke'w Zealand. Ia the part of California referred 
to, extensive operations ceased, not because the p v e l  depsih were 
exhausted, but bemuse of economic considerations other than tho* of 
mining. The passage of an nct of Congress in March, 1893, entitled 
'"n act to create the California, DBhris Commission and legnlate 
hydraulic mining in the State of California," sounded the death knell 
of the huge mining operations which bad changed the topography and 
blanketed many square miles of arable lands in the Siln Joaquin and 
Sacmento val ley3 with gravel hiIings. 
The comments of ,J. D. Whit ,ne~ ,~  written in 1880, concerning the 

application of hydraillic mining to Califoroirt conditions, are as fcl lows: 

It is  owing to a happy cornhination of favorable circumhnces that the rry-m of 
h ydranlic ~niniog has been w ~uwesafnl on the slopes of the Siem Nevada That 
the peculiar aet of condiltiona which makes hydruli~lic mining powible is not often 
met with ip alifieiently proved by the fact thnt this system, which wemR so d ~ n i m -  
Idy adapted to the ne& of the Californkn grayel miners? Itas hardly been at all sue- 
ces~fo3 in m y  ather region. It hm been tried again and e n  in the eouthern 
United States with almost unvarying low; and even in -llstdia, where the mode of 
occurrence nf the gold is in many mwcb po similar tn what it is  in California, there 
are few diRtricta where the hydraulic method mn I>e applied. 

The h t  great nneed of the Lrydratulic miner is an abundangn of water and with a 
cumiderable "head," so that the stream may iswe w3th. si~fhcient velocity h m  the 
pipes- 
An abmdance of water can not be emured wit,hout extemive engheerinp opera- 

tions and the expenditure of a large srnonnt of mane>-. Extensive reeeraoim must 
be constructed by building dams acrose the outlets of the mountair1 valley, m 118 to 
impound the water coming h ' m  the melting of the  1%-inter's mow on the high 
Sierra, and the necerrsary canale-r ditches, sls they are univerrtally callel by the 
minens-must be excavated to  carry the water to the pointa where it ie needed for 
use. The long, rapid, and rather uniform ~ I o p  of the Siem, in the miniug dis- 
tr id ,  makea it pomible almost everywhere to mrry the ditches with ~ n c h  a grade 
and in such a p i t i o n  as to allow the water to be tsken from them at a a~%cient 
elevation to give the necPrLqv head at the point of workiq. The ~t elerwtion 
of the important p v e l  mappes and the deep canyons into which the whole mining 
region ia cut up, afford. in allnod el-rry locslity, the necesmry facilitim for m o g -  
ing the duioee and dkposing of the tailing. 

A need equally as great, not sufficiently emphasized-by Whitney, is 
adequate or slope of the hod rock f ~ r  the moving of material. 
Experience has shon*n that the lightest grade of stream lied up011 - -- - - . - 

a k .  clt., p. 62. 



which hydilral~lic q~ra t ionn  ma!- .safely be undertaken i~ 220 fent to 
the mile. 
The s b r e  strttenients regirding hydraulic mining fire w worthy of 

cornidemtion to-~RJ- RS when they were n-litten. Rench daposih, as 
slrwriy detined, are those above all othels to which thc l1yclrat1lic 
rncthocf in  most likely to l ~ e  succes~fully npplied, h c a u ~ e  dequ~ttp, 
gmio for the tlispoml of tailings can be secured. I b p o ~ i h  in the 
twd.4 of pr~selit s t r ~ ~ m s ,  on the other hand, are ~xpEoihbla 1)y 
Iiyd mulieking to n far less exterlt. In Alrnka extensive h n r h  d c p  
iB do not, omur, well  in tlre alpine districats of the S O W ~ ~ I ~  C O W ~ ,  md, 
nirlraovcr, whvre auriferous henches are found they are not l ~ c k e d  l)y 
high mountnina from which the water under pressure clan he obtained. 
The hnch depo~its of Alaska are not characterized hy great thicknesr; 
I L ~  are thmr! uf California. A depth of 10 feet of auriferous p ~ e l  
with 2fl feet of overlying barren silt, or 8 total of 30 feet, is n not 
nnr:ulnmon pondition in Alavlm, while in Cdifornin g~xrel hanks of 75 
to 500 fcct iin thickness o c c u ~  anti bare been worked b~ hj*drnutick- 
ing. Tho hydrnulio opmtion ~ h o w n  in  PI. ATN, R (p 931, i~ on n take 
h d ,  lomlly formed in a portion of Silver Row b i n ,  Juneau distric:t. 
The hydmuIie principlr in~plies t l l ~  hrenking down of all tbc allu- 

vial material n.itbr nnd~r  prc*wire. tlre vl~e~pest  power. It is evi- 
dent t h t  unlem tho gold in t l is t . l * i l~ t lkr l  t h ~ - o t ~ ~ l r r ~ ~ t  the vertical mctiou 
of t,he RI tuvitil deposit, as woll k4 0 1 1  iind in ttic b d  rock, tho greatest 
umonnt of material is  hydmr~lickd off at  o low. I n  pnernl  the.py 
dirt in AJamlin curnpclsea lrm than 15 pclr cent of the hat~k, mensurd 
vertically. In Chlifarniu pal-PIS, on t tic. athcr htlnd, n~ncli more frc- 
qnentlg tl small sniol~nt of gold occnurFi tl~roughol~t the wl~ole hank. 

lo  Alaska nttcrnpts: h e w  l ~ c r a  mndr: ta work vrrF ~ h n l  low ground, 
in some -W of 5 feet ~ * ( ~ f i { ~ t \ ,  OF hyclrnuli~ 111~t1lods invdving t l ~ n  
cunstmction of ditchm :tnd installntiol~ of nincliinary at  n, cost of 
$100,000 and over. TTnIes- the prnr~ls morkcd wore nluuh richer than 
previous workings i n  the vicinity, it w a ~  impwnihlc ta sca how t,he 
cnterprEsc mnld hy uny meunn be ~ ) r o f i t ~ I ~ l ~ .  Si I I I J ~ P  n~echttniral 
ptants, q n i r i n g  a, comparatively smnl l inr~ntmcn t, co~l ld  1 1 r - t ~ ~  hsndl~d 
the small body of gr.rtre1 fully aH fnvt and i r ~  tho long 19ir1 lllnre ehatpl~. 
I t  is undoubtedly true tlmt nmny rlwn nl-r. dctrrrrtl from insh~ll ing 
r e a ~ l ~  economical plank of a mechanical nature hy the de~ilw tO apply 
the, spectacnlac methoc1.r of the hydraulir! min~ l ;  witllout rqpnl ttj t 310 
PX i ~ t i n g  conditions. 

11 wnr'd should bo  aid ahout the npplication of power to prodtire 
pmailre , for liy draulickiag." SevpmY plants where this principle is 
appliad hnvn lwcn visited in Aliwka and the neighboring British terri- 
tory. Nine plants merr seen and it mas not clear thnt ~ n y  plnnt pump- 

-- - ----- 
w Them statementu do not wfer ko !he hot-wnWr method ot hydrenllck1ng I m e n  ~mvcl .  
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ing water for hydml~lic mining w w  making expens=. Some Nome 
0pemta1-r: are of tho opinion thnb if c~rod~? d,El can he obtained for $2 a 
b r r e l  the ~1.4 engine mn ho profihhly u ~ d  to hydraulic certain rich 
patches of tho c w h l  plain gmv~ls,  u s i n g  50 to 60 pounds pressure ~t 
the nozzle. Only under t h ~  mogt ~xrcptional conditions would such 
an application of the Elpdmulic mrthod ha profitable. It may he truly 
mid that 95 per cent of all attempts to pump wrrter in hydradic grrsvel 
mining, in whatever portion of the world they 11m-e been tried, have 
haen fdlarerc. The tniner who contemplntes such En opmtion in a 
wmob region whcre ml C O R ~  830 R ton or wooti $15 a cord h d  better 
tirnt c.xhar~wt the plwihilitian of all other methods of moring gravel 
which c.in:urnshncau or ingenuity can ~uffgest~ 

I t  must not, be tws~lrrretl that the tenor of the p v c 1  i n  A l a h  is 
grc~tlg n h v e  that of t h ~  auriferous gmwls formerly worked so 
extensively in Cnl ifornin, especittllg where. i t  is neceswaq-, nu in hydmn- 
licking, to di~trihutc the value c:onhined in the thin-3mt ton1 p ~ r  s t w ~ k  
throughnut tlie whole! of the vertical section o f  gmwl 1vhir.h r ~ ~ u s t  be 
moved." Tbere i~ widespread opinion, amounting to a dictum, t hut 
thn Irydrsulic rnethorl should be instdled in pr~fesence to o t h ~ r s  
wherever there is the  lightest chauce for its suceerifi. That thi,q chanr.r 
is small in the hithcrhj ddevelnpcd p r t i o n ~  of Alsakn the prrmnt 
ncrount mill make cIear. Chpital invr~trd Iby tllc minpt. in  rrl,ennivt! 
water conduits in Alaska is not recovcrnhl~ r?xr6pyt irnrll  tbc? p i -n f i t ,  on 
hi8 operations. The ditch builder can not entola the  domain of coln- 
marce and sell his water or thc power gen6rat)etE thorchy, RH do many 
of water compani~s in ppulons a~ricultural and industrial com- 
munities. lo mrt? instances only can he wet1 ~ ~ 1 1  it tn minc . iw .  On 
tho exhaustion of his own nuri fero~~~  ~ronnd ,   hi^ ditch nntt plant 
becomes pmcticallp rrtluelc.~. 

While hydmulicking riwr and creek beds in Alusktr with tho DRCRFI- 

mry sccompniment of some form of lifting opr~ation for tho triilings 
ia not to hc entimly decried, it should IF n n d ~ r h k ~ n  with cl?rtr~.me 
-c=ntion. The ever-preatrnt danger of Hoods ntd  thr Pxpennt) of wing 
darns must  IF considered. The tnilinp will IIP miwd 1~ the water lift 
pi-imarilp. and thr: mobhrrd of *sitar this in gtavel ~nining will he fully 
d e ~ c ~ i h d .  The op~ntclr nhoukl i n  mind, however, that the 
introduction of the wittsl. l i f t  d ~ r r ~ a s e *  l r ~  ot'cr 4 N  per c m t  bhe duty 
of the lznrnndified hyd mu1 ic tnethori tl?: nbove cl~scrilred; also that. the 

-.+A- - 
UFor example, Whlmepatntta (lor. rlt., p. llM) that tho s m  h)-drntrlicked off a t  Todd9 VlIc):  

PImr-r Coun ty. Cd., wm 1 milp by uns.lr~unh mllc In ILW, and the w?el  In)m % m 75 teetfu t31fct- 
new, R tob11<11 neurly B.HKI.W yamYr, wltb an wtlmttrl gleld of H,WHI.DW, orabriut44cenm p r r n h l r  
yard. 

A t  the Excelsior claim, nmr Pln~rrl l lc ,  Eldond~r Cannty, Ca!., 20 nuu of gmsnd wpre wu.dwd 
nR with nn nvfbrwt! thfckn~w ol Imm 40 to FJJ feet of papjirarel The )leld r k q  estimnled at 
IR,hW,W. nhout hnllnt whlrh wru tnkrn out 11y ~lrllt lng mn~l the nlhw hnli I l y  hpdm~rlivkin~. Mr. 
Aldumrm, t11% ~rlrhclpal prnprlclnr, mtlmawd ttint the ylrld oY the ExcrLwr  ravel wmSH put rubie 
ynrd. R al f ~ ~ l c  ~ , i r r r - c ~ r  clt~lrrr I I ~  2) a r ! ~ ,  (.on W N I I I , ~  M 1mrge un ammnt trigold aq IheExmld9lnr clnim. 
bas yet  W k dkuvorrrtl111 Allurkn, 
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use of the ingenious device entails a new set of difficulties with which 
his previous experience in hydi-anlic. mining will hardly havp fitted 
him to deal. An iulfortunnte instance mas span in one of the remote 
districtr of A I w h ,  where n l~ydranlir: elerator of 6 tons weight had 
been imported at a cost of nearly *S,OOO and w-as found useless because 
insufficient water to operttt it was obtainable, althougb A ditch and 
flume line had been constri~cted at a cost of $15,000. The elevator 
lay on the bank, and a ~mtkeshift had been improvised from a piece of 
sheet-steel pipe and a fireman's brass nozzle. 

That hgdmulic opemtions arc and have hean successfully prosecuted 
in Alaska is not to be denicrl. The cautionary remarks w h i d ~  have 
been made will serve as a reminder, however, that the moving of hrge 
bodies of gravel b~ water mirier neturn1 henri is not always as cheaply 
accomplished ns a c n ~ u ~ l  insp~ctinn of such opel-ations would induce 
ono to belierc. In nrly rrent, a hydraulic: irrsLdlation, under condi- 
tions whew the cost of leading wtar  runs into thc t l i ou~nds  of dollars 
per mile, should riot be m~dcrtalren uritil dne consideration m to tho 
possibility of using other methods has been given. 

DITCHES, FLUMES, AND RESERVOIRS. 

In table 8 an attempt hlls hrca inadt: to show in concise form the prin- 
c:ipal fwts ~egsrding the coustruction of wstter cmnduits in Alwtn and 
tho North. Yo grtxct w~tr thn axtent of hrritory qovered that oppor- 
tunity for rneaaurert~ents and caltlculettionn was only occasional. The 
stattxrnenh of r)p~.atsrx were generally accepted; they were rejected 
only when thsy wcro palpably misleading. When not otherwise indi- 
cated, the data shown were ssl~pplied by the operators. When the d a 8  
were basad on strbscquont estimabs, tbs figures are starred. 

J t  can not be too strongly stahd that t8ho t~tbl~n in this report are 
b e d  on shte~ncnts of operators and are not the result of detailed 
investigation of propertiss. The collection of data for this report 
necessitated the covering of tt vast extent of territory in four months' 
time. 'Shc data are %q complete and w nearly ncctirate as the cir- 
cnmstarlc~s allowed. Estimates heacd an the cost of water conduik 
an given bdow, and the an~ount of water availnhle, should h l i e  into 
oansidemtion the degree of authority which nttachctl to thecompilation. 
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2miles.. ...... I.. ............ 

8 feet ......... 
8 f ee t . .  ....... 

........ 19.71rtbI 

7 icct ......... 
s reel.. ....... 
10 feet ........ 

... .. 

160 
................. 

l'n\ 
160 
loo 

B rnlles.. .... .; 
6 mllea.. 
4 miles 
H mil= 

\Vntll: Crcckn.. ...... I nrile.. ..................... 
Do.. --....-...... .1W fccr.. ..-.. .I. ............. 

Hircll Crcck rlir~rlc~: i 
nundi~wnl C~oi!k .... 550 ieol .......I.. 

...... ........... no., ............ ~ , W O J C C L  I., 
I r r r , . .  ............................ . # .  

hlrrrlodon Crcek.. .................. .: 

Pdrl~bnkw ~L%ITIGI: ! 
F~Llrlurllkn Cneh . . . .  'Xk) fee t . .  . . . .  .! 

Dtr ............... 3.000 tccl. ... 1. ............ 
Clenry Crcul: ........ 6W feel ............ 

Do ............... 1)miles ....... ' .............. 
DO ............... 1 mile.. . . . . . . .  I ....... 

Rnmpari dinlricl.: I'""" 
Hoosier Greek*. ..... 3.500 feel ................... 

8 to8 lpchw.. 
2 to 19 {tlchcr. 

rn 

120 
20 
40 

.,............ 
.................... 

..............,....................... 
..................................... 

............. 

............... 

........----... 

S+ 
61 

5 

6 
6 
8 
3 
9 

.......................... ................I. 
. 

I 

..................... 

................... 
5 miles --.... 
1.SW Ice& ... 

PianmrCreekn ...... 
Nome dlslricl: 

Nbmc Rlretc ........ 
Do ............... 
no ............... 8 

8; 
2, 

. 3 

2 
3 
4 
2 
1 

31mIles 

17 m i l a . .  
% mlles. ...... 
5 mllar.. ...... 

............ 
.............. 

2 
4 

2 
2 

a 

6 

4 

8 
10 
8 

I ........................................... 
elo 8 jnctlr.. ..i,.. 

........................... .I.. 
............................................. 

.............................. 
4 Lo 6 Innlrca.. 
:I fwt ......... 

......... a I c c L  
3 rcct .  ........ 

3 lo 4 fnnhcn.. 

3104Inche.r.. 

SA fcct ...... 
4.5iect ....... 
6.5forr ....... 

2 

6 
3 
a 
I) 

8 

6 

I1 
I4 
11 



TABLE 8.- IVaLCr mnduild ba A h h  anrd ihe Ndh-Continud. 

Laea)lq. 

Honie dl&or-ConL'fl. 

......... M n  C A  
Gbcrer cw ....... 
D C e . .  

I -'- 

--- 
Dltchcq. 

Length mrrh 
work. 

I 

W p p l c  River ........ 
Coor~cll d 11VLcc: 

OpblrCxeek ......... 
.............. b. 

DO ............... 
Do.. ............ 
DC. ............. 
Do ............... 

aald Borwm ........ 
hlomon dlsUcl: 

Mlomsn River ...... 
............... DO 

Pon C l ~ r e n c e  d W c c  
Sunaerwckr ....... 

..... g l ~ ~ * c ~ r e r  

oDiccb. W k  cut 81l.W. ~ D * u  o?hrled 
bOn &>ember 11.190r. dld not exwed L6M &bPc bcbw Nor v l d U  
cDleb; ~k work, S$W. 

Length rnck 
vnrk. 

4d fed ......- 

1 Ieei ......... 
= k c .  ...... 
g9(eci ....... 
69 Iscl ....... 
5 3  Leec ....... 

................. mil ts... 
5 m'le.. .... ..I ............. 

................. , 
4 mil es... 

4 mil=.. . .---. 
ilrni,.. ...... 
6 m i 1 ~  
I )  m l l e .  

..... 2) de., 

8 rnllta 
I mtlc 

3 m l k  
6imn.Y 

YimLlea 
..... .ilm,eet 

O n d b  pcr 
&a. 

................... 

l'mila ...... 
1 mum ..... 

..................... 
.................... 

400 lwt ..... 

....................................... 

...................... 
...........-......... 

..................... 
I .mtee l . . . I* iu t  

..... 10 leec 
6 l e c ~ .  ........ 

.............................. 

Cmr 8S.W includes 2&inch pl e ( ti;e, mW e,, 

Jnaludesmk cum. 
Tobl wst ditch. nume, and creslle, 
ga0.m. 

B 

9 

14 
a 
9 
3 

1 

Wile cokt Sndudes allowance ILree- 
founha mllerwkcur: 71 mire more 
under conslrucrloo. 

Dlwh ~ ~ n d e r  cim,osmcUon. 
m. 

-- 
Wldbh. ( 

bleer ........ ., l2 

......... ~ t e t  16 

6 t o 8 j d c d . .  15 
........ r 

Nolea 

Frd. 
7 
1 
6 

6 

6 

to 
6 
6 
d 

.............................-...................................................................... 
2 

10 
12 

1% 
4 

F A  
4 
3 
a 

1 

2 

8 
i! 
2 
a 

11 

2,m 

1::; 
a,m 
6,833 

.................... 

d1.m 

8 
6 

11 

.......... 

] 
.......... 

.......... 

~ 6 0 0  
~ 5 . ~ 0 0  

4.m 

FWL. F c d .  

776 

),m 
b k m  

m 
)60 

1.m 

IU 

.......... 

.......... 

.................... 
.......... 

81,m 

......................... 

i+ w'."G' 

2 '  
1 
1 

........ 

192 
an 

........ 

........ 
IW 

60 

.......... 
1.w 

.......... 
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W O I  f l ~  
26 

120 

r#, 

2,000 



TABLE 8.-Yaler mduita 6s Alas,& and fke AWk-Conlin~)ed. 

BauLh Caaet Allrskn 
b u ~ l a s  Irlnnd 
Gold Creek.. .. 

DO.. ....... 
811vtrno\r bull 
W l n d l ~ l  Creek 
Lcmon G m k  

Gond~e diutricr: 
. Mljler Cwck a . 

Cmw Crerka.. 
AtHn, B, C,: 

n n e  Creek .... 
0 0 .  ........ 
Do.. ....... 

Blrcb Creek. .. 
brocc Creek .'. 

Db... ...... 

- 
I Flumes 

j *I I,,. I YI. tn. j lnrheu. I bchcr. I I 4  i 

27.M 4 0 9 0 
S.W r e t  ... 1r.w ................ 
t U l l @ . , . . .  10.00 3 0 8 0 

.....: Mas 1.5-0ec. 16 
I ......I .... .do ........ 

........... no.. ...... 

.......... .do ........ 

........... do ........ 
40. J .... .OO ........ 
40. OO' ..... do ........ 
46.W ..... 60. ....... 

nNot ~idiled. bottom borrda and side bonrda. a Mar 20 t o  Sepumber 1.2.W mltrer's lo~ehm: Septwber only, j(\0 rnloeis i n c h .  
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~ V R I ~ S . I  HYDRAULIC MINIHO. 
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MIRINQTIIN.J HYDRAULIC XIXIMCt. 111 

Long canduitr are uqcd in  order that the diffemce i a  elovnt iou 
between tho sourco of the water and the point where it i s  used lurk! 
afford the pre-rqure. The lrrngth nf the wodnit will depend on the. 
slope or gmdtt of tbe surfncc. 111 wgionn of law nrounhins and gcn t,le 
slopes, long ditches or flt~mr. litled HIP IIFCRSSRF~. In steep mol~ntain 
regions the %me results are ntkinahte with short conduits. 

l o  the gravel-ruining districts of ,lIa.;ka examples of tbe two 
extremes are found. I t  is ttn ~t r i fo r tunate ,  hut  at the samo tiirio 
natuml, result of the gororning geological conditions, t h ~ t  to obtain 
the use of water under head ditches moat he the largest in the riche~t 
itnd most promising placer d i ~ t r i c k  of Alaska. A long head ditch i n  
expnsive both to canslruct and to maillbin. Thnt the expense of 
such undertakings hhar not dctttrrad rninrz's from attempting them is  

evidenced by narly Cnlifornin o p n t o m ,  whom ~inglle (rornpgnies somc- 
times built more thnn 100 tllilra of  ditvh l i  tic. Ewh mile of ditch 
line or other form of condt~it ~ d d s  ~ I ~ O I I I  Fd,(HJrr to 815?00r) to the initial 
cnpihl necewnrp to shirt t h r !  hydmulicking operation, and incrmses 
the annual cost of ditch maintenance. 

Some af tho prw:a~~tioas vr11ir.h apply cqunlly well to anr country 
rcpding the construction of ~vabr condoitr, found i t 1  the text-haoka 
on tlydrat~lic mining, m y  .pelell 1~ repeated hem. 

Val1 Il'\'apnenfl ~srs: 
It'21en tl~c ~niotir baa m m d  the srtmrn fmn~ which hn in to draw his watcr 

 upp ply, nnd has determined the point where he will tap it, he in pr~pxred fn can- 
sitlcr the quwtioo of water chamrls. Thew may he r ~ f  thme kind#-the ditch, the 
wooden flume, and the iron pipe. + " + rt i s  gv~~rml ly  ( I ~ * i n ~ l d e  to tmve tbn 
1& -bit fall In a wsk-r rhannel, or, in other wor~ltr, to Ilrinp tho writer ta aa high 
a p i n t  n l  the ponnd to Irc aorkml x.9 riwilrn~tat~lrcrr will nl lnrr.. ;\A tllo Friction of 
tltr ~irlm and hnttotn of n rhannrl nbtanl~ the flow, and 1hrrt:4.rihtepl a l ~ i ~ h e r  grade 
i 1 u r 1  a r > ~ l r E  Lr t ~ ~ r e s ~ i l r y  if them were none, it hrt.nrnm of ilupnrtanrr trr 41rtnrew 
tllia olcm~nt en much as pmihle. On illis rcntr wood alirl iron wlltorrvayrr pre~rnt  
rlwldml ~dvttntagm, owing tn their coinp~mtive s~nnotlit~am. In nnp m, how- 
evrsr, the cluantitv of friction tlecelopwl tlepetitls upon l,ho wrt l w r i n i e ~ ~ r  of the 
ch~nnel uwt'd. Tho fallowing ~ H W  w i l l  therefore kw folrnrl tn he of wrvice: 

Ttic !mat vrlet prrirnttar IItM vn2l hold or wrr!y rr givr )~  rml~rma in trllnincd u ~ l t ~ u  ~ h r  aid!lt 
o j  hoUum in from one ~ t n d  thrpc:fr,nrtks to Eauo rrnd ~ n e ~ f o u r t h  timen the dq1t8 ql Ihr sidm. 

For exunple, a rhannel l~aving a crom wrtion nf 510 ~quan? inchm will rlc~telnl) the 
leapt amount of friction when its ctimemions are 15 by 51 or l i  by 3Of or mrnesher~ 
be1 wprn them ~nemi~rrmentrr. .4 knowledge of thia fact will b founll serrin.nl,le in 
~vlnstructin~ flnmru. Tho lemt psrinleter, of mmw, requires the ICRS~ Iut~ltwr, and 
many tElou~nnll or million fwt niny be mvrd in a Iong Rums b!. build in^ in the tnr- 
rect pr~~mlartion~. 

Bomie wp: 
All water rniiwrr $111 the linr 01 thp ditch ehonld be secured. Their mrupply p r -  

t i d y  rount~rnr-ts thc lr~m ky rrawrrrtion, I ~ a k w ,  and aIrwrption, and lrquently 
furnish- nn additinrt.1 ~ ~ ~ ~ E I I I ~ I  nf r v ~ k r  during ~evera l  mouths of the year. 

-- 
a Van fVagcaen. T. P.. M~nlrml ot HydmblIlr M l r t i n ~ .  1W p. &I. 
b h m e ,  A. J.. jr., A ~'mcttcal TWnt1~@ 011 tl!.~11~11I11. bf inl l l~ ln  (:rrlIlomh, l m ,  p. 11%. 
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At trn~1u.r irltt!rvalw w ~ s t e  gates ahould he atranqed, WI KIAB to di~rharge the wnler 
W~IPII nrtrwtry witholtt r i ~ k  of dnmqy to the ditch, In wzginus of hmvy mow 
thtwe W H N ~ ~ ~ W R ~ R  ~Iim11tl IW provided at intervals nut greater than one-hall milt:, 
+ + * Ditc'hmpwrly ljuilt in the heginning s~rhequently require hue nnd con- 
~ h n t  ~xpenditure, nnd ICM considerable amamh of wskr 

Gcorp 1-1. Evans mys: 
A t  the different p i n k  filong the line of racewhere fluming haR to he mo&d to, 

allowance ~ho ldd  h- made for anincreaseingrsde, inorder thatthe fluina can la eon- 
atmdd of mnch smaller climensiona thzn the dikh arid yet carry 81 thu water 
rqnired. * * * I t  sill he wel! to rememtrpr that pmctiral rwi~lte hrvs demon- 
Rtratrul that in ordinary grn~llrd the waterahorrld trtrrel at the rateof fmnl 1RO to 200 
feet per minntr. Tl~en the g d e  will tw? determined by the dimentliona ot the ditr-h 
anti ita intenrld carrying t%pacity. 

The aImw quotation3 may he considered as of ~f~nertrl application, 
hut many modifications in the hitherto aceeptecl practice of ditch 
building have been fonnd drimhlr in Altis'ka, and will r c f e m i  to, 
eapecialty in t h e  description of the pmctic*c in S w n r d  1't.ainsnFs. 
& p ~ d i n g  capcity of open conduits. Bowie makm the following 
statement: 

Jn the mininp dietrim of California ditch- sw t.onatmctd Ladlg, with eteep 
~ r a r l a  ant1 on i r q u l a r  liom with nulmemu9 rl~arlt clrrvwr. The crulia mtiom, o t i ~ -  
nnlly uniform, I,ecmme ~llore or lm ~ a t i ~ 1 1 .  zlhwrptirm, prrmlalion, ~vapmtion, 
turd l eakae  rrlluce the flow. A clistinr:t, reliable f:~tmtnr for rach 131 tllc ~ n u m  of 
loas can not well be incorporatd in the coefficient of rlircharp. + Thp ~ i m -  
plr formula Q=w& expregses more fitly the m u l t  nf oxprienvt~ its ~ u c h  cases, 
wherein: 
Q ia the quaqttty of water 5%-hictl the ilikh ia capable or carrying in cubic feet per 

wcond. 
n, the effective area of cram swtion oI ditch, AM originally can~tnictcd, in sqnare 

feet. 
T, the hydraulic mean depth in feet. 
a, the fall of ~urface in a unity o l  imgth. 
cj a mfic ien  t covering all rilmnlon 1 u a m .  

Btatirkitics derived fmnl ~xpsrience on the Milton, I A  Granger, and Bloomfleld 
diteba in California led to the  adoption of valuea nf tho roefirient F: varying fmm 
31 to 45, in &mating thr cnpcity n t ti itcbe~ In hrevy pl.arlrw 01 40 ~nilm' length 
flowing horn 60 to 80 mhic feet p r  ~ ~ m n ~ l .  

The Texm Cwek branch ditch (of the North Bloomfield ditch) i s  a h u t  xveo-  
tentha of a mile long. Ite sectionat area i e  13.5 feet and the grade u M feet per mile. 
The sideare sough and the ci~rvrm  harp. \Tith a flow of 52.8 ru bic feet per second, 
the ditch runs a b u t  id. The value nf f=3:l. In  cnnrtection with this ditch there 
i s  B w t a n p l a r  f lnm~  2.67 fwt ride hy 2.83 fe t  deep, m l e  of unplaned h d a ,  ~ e t  

on a @e of 32 feet per mile. The flulne ha? Rum* sharp but r@ar mmm, and 
the water fmm the ditch runs nearly full at khe~e pllinta. With t tw discharge 3'7.8 
cabic feet per w a d ,  r = S -  

A l t h g h  the losses in leading water in Alaska have not h e n  deter- 
mined by exnvt experiments, i t  is likely that thry fire less than in Gal- 
ifornia. In the interior the value of c for ditches would be sligbt.1~ 
-. - - - - - --- 

rn Evanr, ti, D., RRetlcal N w  on Nyr~mullc Ylntnct. Snn FmmW 1.L1SB. 



higher than in California, while in the ditches made on gentle slopes 
in Seward Peninsula o wot~ld be ronsidorrtblv higher. I& value can - . -  
not be known until tlccumte exprirnenb have h e n  conducted on the 
various d i t h  lines. 

Examples of the ditlchnrp of ditchoa in California, given by Bowie, 

~ n r h e a .  
Surth Rlmmfleld . . . If3 feet per mile -. . . 8.E feet top by 6 

feet h t t o m  by 34 
fwt deep. - 

&*tchF?at ......... 1 i3113!fwtprnti le  . . . ! B & ! p e l t o p b v I f e t /  3,IW 

In conaidering d i t c h ~  and diditch building, the three pro~incfia of 
Alhmka, nmmely, tho South &net, Interior, and Sward  Peninsula, will 

ROUTH CQABT T'ROYINCE. 

In tho South Cmwt pievince of Alaska tbe topgraphy permits 8 

rapid incremc of head in short distances. (See PI. XV1, A, p. 114.) 
Tho ditch line of the Alaska-Treadwell Gold Mining Compny, 14 miles 
in length, delivoix water iron] tho penshcks atmva the mill-to which 
it supplies power-st an elevtltion of 180 feet. As may be seen from 
the map (fig. 19), the ditch hen& in Fish Creak 1,000 feet above the sea. 
The natar at  the upper pan*tock,.midwtly on the ditch between Doug- 
lau and Treadwell, is tnken out at an elavation of 600 feet above tlre 
=a. The dixttlnce fram the penatock ta the nozzle is only 1,500 feet 
on slope, artd it may easily he seen what advantag0 is gained from thc 
skep topopphy. The grade of the mountain, nearly 30 feet in 100, 
is wicb that were 'tl aauffrient amount of water arailable in ono of the 
near-kjy creeks no ditch nt all worlld be required. The water could be 
lad out by a few hundred feet of flume to a penstock, and a pipe lino 
Id directly from this ta the mill. The Treadwell ditth line is com- 
positc, so far as its contained water is c.oucemed, since it  taps suc- 
cessirtlj Fish, Eagle, Con-ee, hwson ,  Paris, Huilipn, nnd Ke~dy 
Dtillion c m h .  Its length is not extreme considering the amount of 
water o)~t~incd,  hut it is  considerably greater than woold have keen 
neceawrry if all tha water could hare been obtained from a rringl~ creek 
or river. 

n Rowle. op. @it.. p. EW. 
Bull. 2m-M-4+ 



The ap~mrerrt extrrtordinary fall of the T r r d w ~ l l  ditch (over :? f ~ e t  
to the mile) lm nvcounted for l-q* tho Fn(*t that it hm, at ewh crpok 
which it ty )a  in its course, a drop 08 of tt to i feet, and memoir, jtl 

which arn relicf p t w ,  as illustrated in the pllotogmph of the ditch at 
Lawson Crrek. (See PI. XVl, 8,) One o f  tlro waste gates sllomri 
on P1. XVI, I?, i s  f i  feet 4 inches wide; the c~tl~er. i s  li feet i incher 
mide anrl 3 fnet, 3 inchcs deep. There i s  n s~nnlter atrxilierg gatc 
4 feet 6 inches mide find 2 feet deep. 

The Treadwell nlnia~ ditch is 14 miles in leugtti, xr~d is nupplcmentd 
by 4 miles of sul~sidistr~. ditrhe*." The main ditch ~ P I ~ C I R  in Fish 
Creek, and it.% .;upply of mter is obtained sucressi~ely from Eagle, 
b w e e ,  Law.son, arid I'nria rrwks. while nn additional ditc.11 brings water 

Fro. la-Map a£ portion of Juncnqr rllrrrlct. 

f ram Ready Rullion and Bullion creeks. In sumntthr the w n t ~ ~  is used 
for running 780 of thn $80 stamps of tho mills, bllt in winter it is 11ot 
used for power plrpos~s, 

The main ditch has a width of 7 feet on top and 1; feet on the bot- 
tom, and rr depth of Pi feat. In 1904 constrhction wns going on in 
portions of the ditch line w fallows: Twelve-inch posts, in sets with 
.?-foot centers, were Ijeing placed   long the inside of the ditch, 1 ~ n ~ i n ~  
rsptce 5 feet in the clear nt ljottom nnd S+iwt in tbe clenr nt top, with 
7-jt~ch cap Iop 4+ feet h t w ~ c t l  shouhlers. Lagging split :{ inches 
thick mnd 14 feet wide wlls laid inside the posts. Moss ant1 nmi were 

-- -- 
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then filled in between the lagging ~ t l d  the side of thc ditch, polo* laid 
lengthwise over the r.rtpn, nttd sod laid over the whole. Ft u n i i n ~  I l tw 

been found very unsatiafxetor~ at the Trmlwell, Tho fl~lrnc w t ~ s  
hnked with sod on s i d ~ s  and top. Anrbor icc in winter t a l l ~ c t ~ d  in 
the httom of the flmnr, nnd was rentovetI with great difficulty. 

The Treadwell ditch for long disbncea is l~ridgcd with poles nnd 
brush, which in lnnny p1~c.r.q %re cur~red ~ v i t t l  nods. Sodding is .mid 
to b the hest prercntiva iigninst freezing. not only here, but in ,all 
prbs  of -4laska. 

The pressure boxes are connecterl with t ha ditch by fl~tmes 35 feet 
long, 6 feet wide, and 3 feet deep. The Ivnter tirst enters s gravel 
tank which is clmned twicc u, yenr. This h n k  js huitt of 9-inch lum- 
ber and is X fsct wide hg I) Test long ~ n d  14 fcct deep. From t h e  tank 
the water flows through a 4-foot scr-tion of flumr 3 feut 3 inches wide, the 
huttorn of whicll is only 6 fsct bolom the top of the tank, into the main 
penstock. This is 11 feet long I)?. ! B $  f ~ ~ t  midc, inside mwul.ement, 
sad I 4 f ~ ~ t  deep. Tt in built of 3-inch lu l~~ber ,  mith H- 19.11~-incb posts, 
sills, and caps, with 4-foot rcntcrr. The penstotbk is fitted with a 
wooden inclined grixaly te cntt.11 nrly leaves or refuse t h ~ t  past; the 
~mvt?I trap. Thf: r)l.l~stn(-k  lid ~ ~ n d  tmp comhined mabe a strmtnre 
20 feet f, ir~clirn long lly 141 Fcot 10 inches wide 1)s 14 feet deep, out- 
hidm rnw~?~~ l r~ l l l en t .  ' ~ ~ I c '  ~)cnstock, ns illllst19tt'd in PI. XVU, i i ,  i s  
h n k d  hn'lfwny r q ,  the sides R-ith %oil, and thc pipe l inn leading from 
it in  mvered with nod. 'f he nnnd twp is proridcd m i t h  it sluicing-out 
p t o  on thc side opposite that ahown l)y the pbotogmph.Q 

PI. XTII, I?, illtrutrxterj a ~lletllocl of guying the pressure box 6;l 
ntecp slope, in use lly the Arrlericau Gold Mining  POI ttpany in Kilvor 
now h a i  11, Alnskn. The inbike of the pipe line is plmtectecl hy tihed 
from henvj- saowa. 
As water is in irse for p lmr  mining o r t l ~  dt~r ing  the open season, 

few instnnces were seen in Alaska of attempts to sm1 up the ditches 
wnd connectionr to p r ~ r e l ~ t  frcczing in winter. At the TredwoU, 
however, the ~vater is rrsed for generating power. Pipo lines, 
cspcinlly in Seward Peninsula, are frequentEy sodded over, w much 
for protection against rust sts to prevent freezing. 
In Silver Bow h i n ,  east of Juneati, dikhing ha9 been found impmc- 

tiable and all conduitr are ff umed. In grnerzll in southemtcrn Alttakti 
dwning will be found cheaper than ditvliing, RS ditcbe! would have to 
be cut in solid rock for the ~rlost pwt, and in  numerous plwa the 
mountain slopes are st, steep as to ~.ender t bei r conat rurtion iaiponalble. 

-.-- 
q$ecBo~vie, A.  .I., jr.. A PractIc~~l T m t l w  on Hydinirllc Mhitlg in CdfSomfa. IWm. p In. lorptan 

and elevation of North Blaomfleld p m r e  box. 





Reckoning the cost of lurnlwr for a hox at $4 nnrl lahrw of 1 ~ m n  
at  $5 for QTIC dn?- to each lws, wrwh n flumr. wot~ld cont $4,IHHI  PI. 
mile, exclusire of survey. I - W ~  work, t ~ n d  tr~stlw. I t  i~ dificul t to 
see how the cost of lruilding tlvrn gru~11 tluille~ rxn f ~ l l  below $7,000 
per mile in bhe %atb Coast prorinco of Alasktt. - 

In the interior Yukon nnd 'Ihnlinn fivl4l.r rlitrl~ing is  p ~ w t ~ i c d ~ l ~  nnd 
is  remnimended in PI-eferont:v to f l ~ ~ ~ t i r * ~ .  'I'l~rll~c! ut'n ( l i l l i ~ ~ ~ l f i ~ ~ i ,  I ~ Z I ~  
thcp nm not insurrnoiinbblr. In tht! i r l t r~~ ior  tin 1wr.g~ dit,cll ~ 1 1 k r -  
prise similar to thdse of Sewur(1 I'rni~lsuln h ~ w  IWnn undi\1-t4drrn. 
The Atlin field sffordcd datn rc~mrrliag 1)uilrIinff of dif~he~l, 1~ut 
conditions are hardly compnlshlt! rvit t i  thono j a  tho Yukon region, 
'ItTith t h ~  exwption of the s~nnll nmc~unt r r i  I)rnr#h rllinirig i l l  tho intzl- 
rior rlnlj* n srnrtll nnlol~nt of p p v r l  is ll~ntllrrl chily, nntl ordinarily 
~atc.1~ ulldcr very Iorv head* i s  usered. 

'Ihe f u t t w o f  hydmulic mining in the Klotidikr. J3itrh Cre~k,  Forty- 
mile, b g l q  r r r d  'l'anana utininy districts ii4 not pron~i*ing. 'I' l~t .  prrtle 
slopes of the monnbinn, the Inw gnrdr of  tht! r -~tvk rtillrys, ~ n d  ~ I I P  
~ p r w  8m0u t~t  of tn'nt~l' are tl~lfnrl~rtll)lr trr ohtninin~ n nz~f l ir ic~~t  I L ~ I I ~ I I I ~ ~  

of water for h ~ d t n ~ r l i c k i n ~  at e working bend, :I prrulinr (Isnwlmrk, 
drpending. on tlir! polngirnl history of thc region, is the fwt thnt t h ~  
Isvcl top* of thv T ~ ~ k o r r  aud Tnnnnm ~not~ntains represent pnrtia1ly 
c r d ~ d  ~mncple ir~  of vrrr widc extmt--:-l4nl rnilp.9 fro111 mqt tn west and 
2W fmrn nortti to w ~ ~ t h ,  ~pproxiltlatPIy. Thici wen, in which tlre 
plaocr field8 of the Yukon-Tltnnna rrctnt~gle arr situated, is, a4 it were, 
s t h l e - I ~ n d ,  tbr? top of whirh tilts slightly to the .south, ~ n d  into which 
thr? n ~ d c r n  sttvam~l hare ct~t.  rnur~liug oU tho rwid~lnl part..; between 
t,harn into Ir,w dornc-shaprd nlountni ns, ~ccrsging 3,r)c H-I f e ~ t  in height, 
and varying from fi,cKl!l to 9.tH H I fert. 

A oonlpnri~on of thc tvpogr~phy o f  tilt' .South C o ~ t  pmvinre 14th 
that of tho intc*sior is  illt~stmtrtl 1'1s. SYIIL ,  B, nntlXIX, A .  In 
thc inkrninr tl~r*rr nrt! no nltarp dwlivitit..;, no wntcrfalls, no sl~drlen 
dmvrnts it1 tlw s u r f n r ~ .  'rllr* gl'nde.~ nf week v~l leys  are seldom ovcr 
3 feet i n  1l10 nnd R r n  rorn~not~ly I foot in 100. (See hhle S, p. IN.) 
I f  11 per cent ;a hrkrn ny nti i l v r l n p  g t ~ d a  ~ l n d  it is  amumed that rt ditch 
mtlnt h thrrt. t i lnr~  nw I O I I ~  us t l ~ ~ !  creek on whirh it i s  ta furnish 
w ~ t ~ r  undw I.~mtl nt n loz\*t*ia point, it is evident that only 300 feet 
he~rd nnrilrl lm ohtniri~d I b p  10 miles of ditch, Stich a ditch taken 
from ost! s t m m  trrorlld rtffortl otlly 200 trliner's inches of water; fair 
avrmge for t lie t ~ g i o n  during tht? fnur rnonttls of t8he summer BRRE30n. 

Within l c a d i n ~  distnnco thorc! fire no high mountains from which to 
draw t~  tipp ply. 'I'ht' dpinc p~nks of tbt! A l a ~ k x  Hnnge lie. to the ~011th 
of the Tanana, nnrl could not l q  any possil~ility be made to  afford 
water to be used for hyd mul ivking. (&a PI. XLT, B.) 
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Ritel~e- :~ral IItlnltk For cc~nt.e.ring write t' n~ltst ,  nn hi t811a~'tu, l w  ~ b f  
I s '['tie!- will drli~er n small firnotint of I V R ~ F  tlt n IOW bead, 
l I w P  miner's i~tches of water n t  75-foot bc~ld k i n g  almi~t what may bhr, 
obtained nnder fnvomhle coudi tionn. 

Specinl difficulties encotrutered in  the intnrior of Alnska ~1141  tho 
North gene~xl ly have been found to be tt.9 £01 lows: 

At Atlin the action af frwt cnuses thn ditch to enlnrgc nftcr. mil- 

struction. The opinion was cxpr.en.qcd t l i ~ t  ~ b c l - p i p  11ondui t~ do ,lot, 
freeze as quickIy zi>q fli~umes. In a 19- by 40-inch Iltl~nr nf 1.!160 fort  in 
length it wna found thnt the f rnst heaved tbt! Rump r i t \ d  put, it or11 trf 
gmde each seaon, bnt eren then it was regn~dcd RH I ~ I ~ I . P  ~ ( w r l o n i i ~ n l  
than a dikh. The flumm on McKee Creek ~ I R W  to la pjnt! river rr.ely 
spring to restore the gmde. Sills lare set ia 4 jnchpv of blocking on 
the stringers 80 that the grde  can he regulnted. I t  wibn alqo .wid that 
the native Atlin lumher is pref r.1-1.eii for the  fl~imcn rtnrl sl~~ir.a*u. a* 
imported Pacific coast luallrcr .walpcrl hrdlr. I f  I I I L ~ , ~  re  11t11111er i- 
wed, 8 inches is the gr~fitest width n~-:~ilnlrIe. Notrritl~stnding d~ 
cost of m~intenance. ditches are r n ~ ~ r h  used at Atlilt, ovlc ronipny 
ope~xting 10 miles of ditch. 

In the Klondike district, where newly all ~ r a u n d  is solidly and per- 
manentIg frozen, it is said t b ~ t  three years dter constrtrction most be 
allowed to get a ditch into condition to stand. Verious estinlat~n Elr\t-e 

been made nnd projerts formziIakd i n  this field for I~r.ingi~rg in wtrter 
from a distance for t l ~ e  purpose of working the re~ttnining ~ r s r ~ l s  of 
the bsncller (the so-called '' White Channel ") which lie ut an Iwemge 
elevation of 850 fect fibore tbe rich bottoms of b n ~ n m ,  Fldomdo, 
and Hnnker creeks. The btrilding nnd rnxintenanc~ of a ditch h ~ v i n g  
ib sourro in some of the h i g h ~ r  tributaries of Klondike River and 
affo~liag water rtt a s~~ficient Lead is not regarded ~4 t l r l  imwi!do 
cagiaeering feat, hut up to the present the cast has been considered 
psohihitiv~. Dry aeilwns nltern~te with wet ones, and i n  mnspquenee 
the ~motrnt of water ~vnil:ible during a given smson might .rrtry 
from, my, 1,111Kl i n c h  to d.i)Dn inches. Ro cslc~llntint~n b s e t l  a11 tlip 
fr~ll c y ~ ( a i t y  of the ditch could hr mxde i i r  ~dvxnct*, thprtrI't>r~, 

regtdi t r ~  t hr? se&qot~*s p~~)duct .  
l i ~cent  information concerning the Acklcn ditcb, l~d along the north 

side of KInndi kc River liesr Dnwson for the purpose of hydrnul ick- 
jng high hencbes Imdering that stream, hxs been embodied i n  the 
tal)la J t is s ta t~d  tF13t the tanst of the earth excarstion of t h i s  ditrh. 
7 by 4 lyi 2b feet deep nnrl4I.WO f ~ e t  in length, was %d,OlJo. 

Small storngc? reervoirn are used I,?- InanF of the Klondike opcl-:~to~.s 
to irnpotrnd tha ~ n ~ a l l  nnd v a t i a l ~ l ~  snlaunt of water a~vrtilrtb~e for 
working the 11enchtl.r of the White C l ~ a n n ~ l .  On Hunker Creek a 
small ditch 3 l ~ y  2 feet and 4 miles long in in excellent condition after 
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fo111. jrarhs' service. Thr nn1111sl cost of ~ n ~ i n b n ~ n c e  is  $1 ,IHHI, or 10  
per cent of the 01-igiual C O R ~ .  

In ditching in had grcluu~cl it 11:~s been found heneficid not to remove 
the mags carpet, hut to c11t it in 4-faot lengths, trennvesse to the line 
of ditcb, then to roll it trar.1; dong the lowar edgn, and nfter tilt! rlitcb 
is dug. to let it cilnp so rt.; to corer thr side of t h ~ !  ditch. 
In the region ndj:~crnt to J.':aglc. ;Zl~sli:r, i t ,  Ilris I)rm fottnd that4 

where the bqmgtllpt~y dirl not : t d r ~ ~ i t  of rlitchirlg t11n nlaintrnnl~cp of 
Hurne* is  {-PIT espnsivrh find tllnt thr! usr of skt.1-pip(* c~ondiijG is 
pnlf~~- i~i~le .  
11 us~fd s r ~ g p s t i o l ~  for f l ~ t i n r !  lrniltling w w  o b h i n ~ d  on L)eRdwood 

Cl.~ek. in the Birch Creck district. I;Iat tirnhe~w obhinerl in the 
n e i ~ h h o ~ l l d  mere used. atit1 tfm I I t i i~~c,  3 feet hy 1 font, was cnIker1 
with moss ins id^, Tbc cost \rw 0 1 1 1 ~  .':i cents it frmt., and the flume is 
said to I)t: god for tCn JI*I~W.  1 1 1  t h i s  Iwt~lity it i n  nlnlost inrp.r~ihl~ 
to secure sawed l u t ~ ~ I ~ r r  nt nnl* prier ~ t n l r ~ q  the 01wmt01~ whipsaw it 
themselves. 1 n all nortll~rrt Intjitndcn thv ia nrl excelleut wlking 
material. 

Through the j x ~  terior country it hna lleen fontid that ditches on the 
south slopes of the mmlntnins clRn Iw! ni~dc  with much more snccesa 
than 011 the rtorth slupea. It1 frtct, the north @lopes are fregaerltly 
hare ltock, rvhilo 011 tho ~ o u t h   slap^ B good deposit of e ~ r t h  has 
nccumulxted. 

The pycnenre of crystosphcnes," which are found on t.he slopes ns 
weSE 9s in the creek V I ~ J I I T ~ H  jl i  tl!l pnrts of the north wbere perpetual 
frost, praraild, is tho ditch maker's gretltest ohstac.1~. Mr. T?rt.ell 
says: *' As rt rule ttlpy [tt IC! cry.qtotipher~es, 01. HO-called ' glaciers'] occur 
a~ m o w  01. Fecq hhorixnnhl nhrets of clear ice, from C; inches to 3 feet in 
thicknrw.4. l.tAing ~ W ~ \ V P P I I  I H ~ C ~ S  uf I I ~ I I C ~ '  or fine nlluviur~r, t~stirtlly 
where thr 'n~uek '  is rli\.itlcd hori~ontnll~,  I I ~  rL  thin heduf silt or mud; 
t ~ n d  most of t h ~ n i ,  nr f:tr 11s t11y ol)serr-tltion gocs, RI-P from 2 ta 4 f ~ r t  
helow t h ~  r;i~rfrf~i~*, t h o ~ ~ g h  m n e  arc decper. They approximate closely 
to thr .;lolw r j f  the surfnr.e, un(lrr which they Iie." These sl1ert.r nm 
fw~ln  35 to 150 f ~ r t  in dinmetcs. genpilt1I~- SOI~PIV tlxt ~ l h l ~ ) t ~ g ~ .  They 
nrc cxplminctl Mr. TyrrclZ R.: due to the f r c~z ing  of acepge wwlltclr, 
cuusing n g~artual rtcrr~tion to the m a s  :mn~rntly. Mr. 1. 'Fr~l- 
machnfb hns exi tr l ia~d nirliilar ocrurl.entex in northcast Silwrin, nnd 
exp1ain.r then] nA fossil sno~vlmnks. l'l'l~ntcrur t11eir axplun~tiol~ ,  t l ~ e j  
nrr! r x c e c r l i ~ ~ g l ~  twmmrrll Imtb iri the interior and in Se~vnrd Pcninsuln, 
They n1-e f o ~ ~ n d  not olily in creek beds, but on thc t.rlopcs, tlnd show 
no rcgu1~rit~- ill  di.~trilmtion. 

aTyml1, J ,  n., Cry~t~?cphcuc.;, rrt 1111rlcrl gheetq of icc, tn the ni~ndm nt nmthcrn Amcticn: lout. 
Qeol., vol. I?, I M ~ .  

bCmilnd ice of Rurezu\.kn R1Svcr: Pnr:. I<. Klluu,  hill^ Bnc., St. Pelcrabnr&. Im. 
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Where nmb a mass of im is met sod and mow must be extensively 
used, and h t h  the fir& con~truct~ion and ~nnual mmeinnanc~ will lw 
much greater than in other portions of the ditc-h. &'or an account of 
the method of dealing with such ice sheuta see the description of ditch 
building in Seward Peninsula. 
In the Fairbanks district so little ditching  ha^ been done Ghat no 

resulb p i n e d  from experience were uvailahlo. Tho frozen ground 
has, however, been fourid so b d  for dikhing that tho cnnt of annual 
maintenance is from one-fourth to one-half w much an the fir& c n ~ t  of 
construction. Such expediauts as patching with mnvna havtt hmn 
adopted as a temporary makeshift. The small ditchem which have 
h e n  constructed are run with as Rat a grade H* posgib(1~ to a~wid  cut- 
ting ont. Here ns elsewbero in tho interior the use of sod for lining 
the sides of the ditches can not he too highly recommended. 

Small reservoirs in the creek beds for impounding sluice wcrtcr a m  
in me and will be described in connec.tion with open-rnt mining. 

The following notes regarding the hoilding of ditches have been 
contributed Fly Mr. Guy A. H. Iswington, of Nome, Alaska, manager 
of tha mining properties belonging to tho North dmorican Tran~porta- 
tion and Trading Company: 

Diteh building in Sewad Peninimla hm become one of the m o d  ~~seriona ques- 
tions qith reference to economiml mining and the gmmI stability of tila whole 
minin~ industry. Water under p m r e  for hydraelic mining is the dl-important 
randition, and to thin end I submit the following, which may be of twme intweet to 
thow mntemplating inveshnent in thia &ion. 
The neoeffrary equipment r o d  of plows, mapem, and gradere of the o w l  kind 

in URR in the 8tnt.q and, of mum, a mrnp ma& of ten* both for liring and mble 
PUT'=- .  

The conditions to be contended with in this mantry are different in almost all 
rqwc ts  from t h w  which havc come d e r  m y  observation elsewhem. The meet 
wrioue aI  t h w  ia the building of a t i ~ h t  and dmng ditch over "glacier," of which 
rnurlt iu ennvuntemi whemrer ditches harc bfxm mnstruderl. Under thb condition 
it  hm k e n  found k t  to dig as shallow and brad a diteh M p c w i  ble, not d i ~ i n ~  
much below the rnm, snd to build the outer bank of the ditch up to the reqiiirml 
hripht by the use of the cod which mvem the  wbnle conntry. Tbia Rwl in a ehort 
while settles and knita itself together, m d  thns becomes a very wrviceabls bank, It 
will not cnt or wear cmt, snd the older it @a the ktter  it  becomes. When, however, 
it lwcome~ evident that the hottorn of the  ditch ie cutting and w d n g  away, ~ D c l  w i n  
tnuPt be m r t e r l  to, nnd by lining the bottom of the ditch with it the trouble may 
m n  lx overcome. In this way rt ditch can be made over perptually fmwn gmuntl 
allere otherwise it wonlrl 1w i m e h l e .  Much ditch hm to be constrnckd oveln 
1- stnncs sit11 lirtre or no mdirnent betwefln them. In thia case the ditch mast 
lw linat with ~d ~ n d  all Elolea mnet h filled by tamping md into them as far as 
pomil,lc. T h i ~  k i n g  dcmc it will found that the water trrrveling through the 

0 The burled ice sheem. 







rfitvlt will depait d i m e a t  over the ~ w l  and level iit up, ant1 that Rfter a littlc shill> 
it wil l  k w m r  tight. Puiidtina of tulrlrrr, will help any ditch here or cleewhc*n~. 
T h o ~ e  twn conrlltions are the od?. wxions nnw tn be contended with in ditch in^ 
gror~nd. 

A strong pltm n-drawn 11y 2 - l l o ~ a  team i a  the fimt iimpIernent r iwt l .  (See PI. XIS,  
R, p. 120, ) 

Al l  Ileiog ready, the driver is instructed tn plow a ~ingle  furrow, follewinp: afl 

d m l y  as jlmible from one murvey to thr nest, f{~ll(~wing the natural c o n h i ~ r  ol 
the coontry. TTlip Iir rl{~etl lrlr kt!. a C l i s t a t t ~ ~  i~r1e-11a11 rr~ile, t IIIW ~~tablimhing the 
ditch line, Tl~r* ~rIotvit~g is co~ttintrtd to a wilitJ1 ~~lffi(lient HII that, allawing pler~tp 
of wbptn ftrr tltr inuer lm~lk, f11e rrciniml drptll t l i  ditch may he ~~l~hirrtr l .  The 
gmdpr in twxt U W ~ I  for the pnrjwtb of re~)lo~ing w1i:tt hw l ~ e e n  plowed to the onkr 
kmnk ot the (litcl~. Thin lwing clone the ditrh n-ill I I K I ~  111ucl1 like a wagon road. 
Then t h ~  plow is ucwl w i n ,  plowing IM before a eirlple furrow, following RS nearly 
as pcmil~le the fint Iilri-ow plnm-ed, which i* plainly uiuible. This mcwd plow in^ 
iwi& tlnnc, the wmller i s  resorted to, nnc1 the lowe plowetl ~usterial is sctap~ti frtmr 
1.h~ ditch to ~ I IP outer Imnk, l l l~i ldi~lf  it 11p. This work i s  repeated until, the ditch i~ 
alrnwt cornlll~ted. All that n:~iiain* to make an exrellprlt d i t c I ~  i~ to lc\~el np Qle 
lrot,trrrtr an11 to slope the rlitcti to required dimensir>r~n. Tl~in work is done 11y hand 
wit11 pick and shl>val. The plow and wmpr sllould 11n alnlost all the work, how- 
ewr, w that na l i t t l ~  m powil~le ren~ains to be done by hand. After completion of 
the ditch only B ~md1  hem1 of wrater ~hould b~ alltrwerl to flow thmngh it-for a few 
t lay~,  nntil it hm l m m e  well  naked; then the heari may be gradually jnrreaPerl a 
littlcr r l ~ i l y  until the full capat:ity is reached. 

Al l  wnter ahoulrl Ire t limed 13i1t of the ditch Mom the ireeze-np in the fall, and 
tlhp ~ l i t c l ~  ~nwlr FW dry a8 po~~i I ) l e  hy t h ~  opening of all w m t ~  gaM, of which Ztlere 
mho~llrl l f i  nt Irwt ewry me-tljrll of n mile. Theme waste gat= shonlrl be left 
op,n, lo ennble the water during the epring than to run out of them instead of RII-  
ing the ditch with water and overflowing its banks. T h m  waste @ea h;I~oulil he 
rleat(~1 of all mow and ice at the 6 r ~ t  apprvach of a tilaw in t h e  spring, ill  order 
that' the wa-ter may halve a Irec outlet, This is very itnportgot. In the spring nu 
wtlter ~hou l r I  he al low4 to run thrniigh the ditch until at !east 2 to 4 inches in depth 
of the ditch htw thawtrl, and rtaen only a  ina all Ihead to start with, as f r o r ~ n  ground 
cub veer?. mpidly, I f  t Iris wr~rli i* car~fully done I haw no doubt that the ditch wil! 
ht. read!. for snrk h!* thr time i! hpc-nmrs posail~le to mine. 

Considerinp the rernntenp-s of the coi~ntry and its high latitnde, ditch building 
a n  Ew tlonr nt a cwt rtnrprisinpZy low. The entire a b c e  of tirnllrr, shuaI1 air~otmt 
of mrk work, w e r a l l y  p ~ r r r l  mil, snd gentle e I o p  n I  the hilleitlm are conditions 
wl~it . l~  lnakr iliirh I)~iihIin~ rerp h'tleihle in the antifemn~ portions of Sewad 
Peninmla. 

Flun~ing ~hould not be e?npto~wI u n l e ~ s  aksnlutpl~ unavoid~hl~,  * f w t  and mow 
in wintrr piny ~ R V < ) L '  with Rttmw, nrrd the ~ W ~ l I i n g  awl 1 * ) 1 1 t ~ ~ t i n p  of the gmnnd, 
due tu alternate freerfn~ rrtul t l r n w i n ~  ~vntinuall?. keel> t h . ~  flrrme off parle. There 
an. I r w  instrnrm U + ~ I P W  i t  is  net*%-ry tu nne it flonlr. 

Much of the ditrl~ constr~~rtio~t rit ?30111~ is now done 1 1 ~  eontnct. 
The follomirrg jnforn~atitrl~ was sapplietl fo r  this report by one of t.he 
ditch sontmr6tom nt Yomr.: 

In  the constrt~ction of ditches trn Seward Peninsala the fonowing 
three typcs of rnncliint*~ nrr! u s d ,  el! k i n p  dretwn by harses: The 
ordinary ~wad gmnder, the home S C Y B ~ P S ,  which are SO e,utensively 
ueed in Cdifornia, and an oldinary h~eaking plow. 
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After tbe ditch Fine  ha^ been surveyed and a h k d  :<o nlert ant1 30 
horses, for example, with plows ~ l l d  wrapem, are put to work. Tbc 
plowa proceed ahead of the grder,  and the cnttinp is continued until 
the uphill side of the ditch bottom is nearly cut to grade. At this 
stage, which is reprewnkd ideally by fig. 20, it will be seen that the 
contentr of the cut A, S, C bas bean thrown up to form the hank 
C, D, E on the outer ~ i d e  of the proposed ditch. The remaining work 
consists io removing the earth in the portior~ R, F, W, which is par- 
tially uncut and partially built up by the grader. The most eco- 
nomical work is done when the portion rernoved by the grader is so 
balanced ae to deri~ar~d the least cutting by the scrapers in throwing 
up the necessary bank. It will be seen from the above statenlonts 
that the burden of tho work falls on the first plows and cn the grader, 
though the subsequent work of the s c r a p m  and hand finishing i s  just 
zu important. 

Four horses and 1 Illan art! unual1~- wed to a grader, though H horses 
are often useil. Tbe sc~.aprs 11s~ from 2 fn 4 bor.rc.r, depending upon 

the size of tho ditch. Pour horses are not geno~ally used to a scrape]' 
unless tho ditch is to he 7 feet or tuom widtl. The plows hreaking 
first ground usually need 4 horses each. S t  may he said that where a 
slope is ,qteep very little or no cutting is nearled on the lower sida of 
the ditch, since the dirt necessary for the hank can a11 he ahtninrd in 
reducing the upper side to grade. 

Special methods are necessary when the ditch p w s  throug-I1 sec- 
tions underlain by ground ice, as previollsly deseiib,d, or runs over 
sections of rock Very careful work is nmded when the rock is 
broken and fractured. It has been found bad practice to cut through 
the stringy mom which overlies the masses of ground ice, generally 
referred to as " glacier$' in fact it is disastrous to the pelmsnency 
of that ~ection of tbe ditch, and is the beginning of never-ending 
repairs, since the ice continues to thaw, causing constant leakage. The 
hest practice is to blrild sod walls on the lower side, leaving the moss 
undisturbed. All rock work muat he done by band, and where the ditch 



pwes  through f m t u r d  rnnt~rinl t ~ l l  .~rn~~rkfi nlnnt h t i l l 4  with mwa. 
'roo nrucEt rare mn not 1w idwrrt.tl in thr I n t t ~ r  detail, and, especidlr 
during the l i r s t  \r.ct.ks of rlsp, IlrtBn r ~ ~ r r a t  l u x  kept conatant l~  traversing 
and rrpnirinK thaw wrtions whrrt. Prnka are apt to wcur. The stirring 
~ t p  of the mnrer )r!. awn \r.~lking nlonr thr hottom of the ditcb is agmd 
practice in t l~r  cnrlj- ~tn~rr; ,  fa~r ~ i l t ,  in  atldition to the sod, is most 
I ~ ~ I I H ~ ~  ~ H C I O P  i r t  ti 1 fitig t l t ~  cn~ ' t t~mk~.  

A M ~ P R ~ ) P I ~  ~ r i l t  ~VOI-k tu~ gro~tt I L ~ I  vnn t n p  in demj-cd ..;t.hist, which n ~ e r l n  
no l i n i n ~ ,  IW it Ikotds W R ~ ~ ? P  t ~ ~ t t ~ r  tlliiri ltny other grour~cl encounter~d 
and cuts out IPRH. F'tll~tlir~g ~ O P *  no t  I H L ~  WI~CII there i q  a poasihility 
of ditrh ht~ilding. 111 f r t t t ,  i t  hnr hrr l~  nftrn stnted 1 ) ~  men familinr 
with dikh rrbn~trwtinn, t htrt wlinrt! I I C I S N ~ I  IIP, i t  proiitab1e both 8s 

r e ~ r d s  f i l ~ t  cost, nnrl ~trb~ct~usnt,  nlnitit,t*na~tcn tr, Iruild a ditch in place 
af -fluminR, even if tlw dinhncnr nprenstrry to Ire cwvered 1,~- t b ~  f o r m ~ r  
I,c t ~ n  1 impn that of t till I ~ l t t ~ a t ~ .  ;\lnny nlop~s spptr~uCl?- not permit- 
ting a tlitcli ~wt ,  olving to t Ill? prmrnvt. of hl -ok~n  rovk nnd t ~ l u s  slid~s, 
on clmc* ~xalnination rwt! found t n  hn ft~rnml~lv. for if B or 3 feet of 
this lmsa rnnteri~l is nnnvc-d tharc Rro exce l l~n  t npprtl~njties for 
comp~rativrl~ cheap m k  c ~ t h .  

7,fTben, however, it is ~ P P I H F ~  impmtimhle to coti~trnct II ditcb, ~ n r i  
where n flume mud IIP I t t~ i l t  crowing a gully, a rpc e f i c i~n t  foundir- 
tion mn Iw  t n n d ~  hy dig~ i11~:  s h ~ l l o w  hol~s ,  tilling with gtnvel, ~ n d  
p lar in~  on top n widc plnnk to distrihtttr! tbr lo~tl. 1 f the t rcstle rwts 
on such four~dlrtimn, nnti tlw ~lnd~rlying ict? i s  not di~ttlrhrd, nltlrh 
trouble from wttling wil l  aroidd. The f o l l n w i n ~  rrrc R few of the 
cmte m p r w n t a t i r ~  of ditching in r.arinrl?r nrntrria1.r: 

........................................ I;ra*~lIy d i e  p r  c~thir ynnl.. - 6 5  

........................................ I k ? r ~ t ~ p c i  whist, pre t.c~hir yanl . .I l l  t t t  . # X I  
Rurk work, fairly wlirl. p b r  fwt.. .................................... 1.7; 
*hist in placc, per crililc yawl. ........................................ 1. M 
1- m~k,  per rnhir ysnl.. .......................................... I . ?.?W 

nirchit~g in muck whidi hrmrr.; i.4 vrr?? P X ~ ~ % I I S ~ \ ' ~ .  ibrlal 110 gl*ri(*niI 

l i ~ u w  a n  he git-en. 
ti ditch c-arq-rjng 1,W) miner's irlchr~ wil l  rnnt,, t ~ n t l t l ~ '  f i~ ir  coodi- 

tions, p2,OIWF p c  mile. 011e wit11 t11~ cap~tcity of 4,000 mi~lrr. '~  j n r l ~ r ~  
mill c a s t  between $4,000 and t5,OtlO prr r n i l ~ .  'rhoag1i mrwh rJFt~tw1 
It?. r sr~ ing  1-1 conditions H conn~w~t,i\:o ~~timnt(n for ~ P I I P ~ I  work 
i.i 1 p r  c~thic rard th~*ou~hont. 

The foHowing wcount of tho corlstructinn nf t,hr! extmrivc wnt,er 
~wndaits built h>+ the Jl ioccn~ nit,cll Conil'nny WRn ol~tainrtl from 
Mr. .l. It'. Davidsort, the campnny's r o ~ ~ x u l  t i n g  ( 'n Q' ~ n p . ~ r .  
me w ~ k r  i* taken from Nonio Hi vnr nntl i b ~  trihii tarjog fnr t8hr nlosb 

part, ~ l t h o u ~ h  a small portion i q  h k ~ n  from Sn~iko Itivar. At tha 
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irrtn1t.c nclnr t 1 1 ~  head of Some Kiwr Ihe PIPI-ntion is  572 teclt." A t  
Hohwm Cmek rr large hwd 
dsrll 1tn.q ,Sheen mnstructd 
ent.imlF of R O ~ .  Tbc d ~ m  
wnu stnrted at hed rock and 
is 20 feet in width by l:C) 
f e ~ t  in length and is providcd 
with n waxtr gtte 10 fcet midn 
nnd 10 feet dettp in the center. 
I t  hm heen fvunrl eatiwly 
satisfacto.or;r. The ditch, with 
its I~mncbes and lakmk, is 
54 rnil~s in length. Of this, 
t l ~ a  main ditch is 31# miles 
from I-tahon Crwk to t h ~  
t,unn~I. TItia ditch, tw f ~ r  
~r t h ~  " X," WRB rnnde l o  
fwt on the httoal ,  I4 fprt 
on top, witb a depth of 8 
feet. It b ~ q ~ g m d ~ o f  3-37 
fcet to thomilr. *ventern 
milrrr af ditch wem m d e  
from the head nf Nomc? Kivcr 
to Elohson Cmek, with the 
 dimension^ El feet wide on the 
hottnm, 11 feet on the top, 
anti 3 feet in depth, with a 
grnde of 4.b feet to the mile. 
From the "X" to the tun- 
nel, as rcl~rewantcd on tbe 
mnp, thc ditc l~  IIM tho snmc 
dirn~nsionu ~ L M  thr, upper end, 
and R R ~ R ~ C ?  r ~ f  ti.L foet to t hr 
mile. Tht ditch ww con- 
~ t r u c t e t l  t o  carry :4,0(10 
miner's incbm of wnter he- 
low Hohnort Creek, and at  
t h ~  ~ ~ p p t  cnd to carry 2,5CH3 
r l l i n ~ r ' ~  inches. The actual 
amount of water R V B ~ ~ A ~ ~ P  

t~rider nremp conditions iu 
mid to 1w inchcr The 
ditcah was hegm on July ti, 
1901. ~t t l~e -"S." (See fie. 

21.) The following penr $5 hams und the neceHry equipment- 
-- -- - - - - - - - - a - A - 

a A m n l I ~ ~ t  10 levels by V. 8. G d .  Buwey. 
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plows, graders, and scmp~;ra-w~w brought in and the ditch WRN 

completed to Hobson Creek. Jn 1903 the ditch was c.ompleted to 
the head of Nome River and a hmnch ditch wm constructed to  tRy, 
Snake Iiiver. Sixty-eight days were constm~ed in building the ditch 
from Hohnon Cwek to Dexter L'reek, fol-ty-eight days from Hohsan 
Creek: to Ntme River. This Iatter figure i ueludes the enlnrgement of 
the originallj. built Holmon ditch snd the huilding of the Snake River 
ditch. 

The methad of construction has been described almve. A plow way 
used for breaking the furrows snd the grntler a . ~  ttrwd for bringing 
the cut to grade, 4 hor~es being used to s team. The ditch making 
WM carlied on at the rate of one-hdf mile per day, taking tho tri- 
angular. section off down to a level. This opemtion was followed by 
n second plowing. The g d c  ~ h k e s  were set at a certain dishncc 
down the hill from tbe lower h n k ,  and the men were directwl to push 
tLc dirt so as not ku r~ltch hyoncl the line of stake% From A0 b SU 
laen wern employed all the time, and the narnhr of horses rnried f mrn 
50 to 100. Tbe mt wrts reckoned nt  WOO for each horse for n prriwl 
of eight ~nonthq and the wage of a naln wm reckoned nt $7.50 p m r  
day. Two 4-horse teams-wero employed 1111 the time to haul feud. 
(k, PI. ?Ex, dl.) 

Thc gnuling gnng consisted of ono 4-horse breaking plow and a 
gnirlar. wit.h !! me.n nnd x horses. .DL scscmping gang consisted of 2 
plows ~ n d  9 scrapers. There are thus 11 drivers, P meti plowing with 
%horn  plow^, 0 scrapor mea, and n, foreman, Itesitle the gradcs. Tho 
general cost of the amaller ditch is given at !$2,:300 pcr mile. It is to 
ba noted thst in this consht~ction the npper bank wns not ~ l o p d  at 
all, RB it was found thnt this sloping iu very little use in tbr! northern 
regions, the soil shading very we11 at various angles. 

The difficulties with grou~td icp. were very great. At one place ROO 
feet of st~ch an ioe 3hct.t Ims founcl, and here the cost of njainknance 
is exceedingly high. The only wrty to rri~intain the ditch is  to hnul 
clap down the diwh in bottts nnd dnmp it in. It is forrnd t h ~ t  if suf- 
ficient cIny ig dumped on top of the ice i t  stops thbwing, but this 
opemtian bas to he snn~lally rcpeeted. At another p i n t  1,100 feet of 
flume (R feet by 83 inchas, with doul~le p d e )  were buiIt over nn ice 
sheet, and SO far the ground has settl~d vcyv little. One and one-hlf 
inch lu~nhcr is used in constrnction, at n coat of $200 per theuvarjd 
fee+ For raeb t ~ ~ u d  sill cuts were made into the ice from % to 3 
feet. Aftel. the sills were in position the moss and tnndrn wrrp 
rammed bt~ck over the ice. The cost of construction of this dume 
was 81,50U, excl~uive of the lumber. It in stated that the construc- 
tion cost much nrom than i t  would at prwant. 

At anoth~r point, across Manila Creek, nn inverted siphon 1,000 
feet in length, of tlydrtlulic riveted steel p i p ,  40 incl~es in diameter, 
14 gap, is wed fur I ,(I( lU fact, ~t IL rest of b10,W. It h1t.9 rr dip of 
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150 feet in the center, and the ailTerence between the ends is 4 feet 
verticdlj-. The allowance for friction made in this siphon was for 
3,01rO miner'& inches of water. At the upper. end the wster discharges 
from a penstmk 12 hy 12: by 14 feet. Another inverted siphon line 
300 fmt in length, of 24-inch, 14-gage, riveted stwl pip,  i s  laid across 
Dorothy Creek. 

ATaund Cape Horn them wwaa a considerable stretch of rock work, 
1,300 feet i n  marble. This had to be blwted with powder, and wvt 
$18,000. Theye are 5 inilcs of rock work in all along the ditch line. 
Between Snow Gulch and Glacier Crcek a tunnel 1,800 feet in length 
has been run through the divide to carry tho ditch water. Its dimen- 
sions are P by 8 feet, and it is timhared in plrtceu. The top of the 
tunnel is level witb the top of the water on the entmt~ce wide, the bot- 
tom of the tunnel baing run at a low lewl so a to completeIy fill the 
tunnel. A11 the rock work in the tunnel wm done by hand drilling, 
and in thewinter. The rock was found to be fromn HI, feet vertically 
below the sirface, The elc~ation of the penstock for "No. 1 Below Dis- 
cover~~,'Wrxlacit.r Ejrcek, whore the bulk of the water was used in  19W, 
is 413 fect, tha su~ftlce of the wnter being %bout 2 feet lower, the 
tlvtlilablc bead at KO. 1, helow Glacier, being 330 feet. The greatest 
h e d  of water ztttainlt1,le hy this ditch on ground now being worked is 
said to he 360 feet on No. 8, below tilacier~ Creek. 

'Che complete cost of thr, ditch ~ n d  all auccw;roz.iea, i t~cluding w i n -  
hnnnce for four years, is statod to be upward of $3CK),IN. It is  the 
pmtice ta keep 15 men on the wbolo length of the ditch sysbm dur- 
ing a s  four months of the working season. This company, basides the 
UMA which it ~uskes of the water for i t s  ow11 mining ope~utians, sells 
somo of itn watcr to the ruiners on Glwier, ,4nvil, and Dexter creeks 
at the rate of $1 per nriner's inch under pwssurt?, and at  50 cents per 
inch for water that ha9 h e n  once used." According to measummcnts 
made with a Price cur l~nt  meter huglzvt 23, 1904, the Miocene ditch 
afforded 1,074 miner's inches ahove the No. 1, below penshclr on Glacier 
Creak, and 1,752 miner's inches at m point on Glacier Creck ahovo the 
tunnel leading a portion of the water to Anvil Creek, the inch equal 
to 1.5 cubic feet per minute. 

In the whole of Seward Peninsula there are approximately 116 
miles of water conduits, for the most part ditches actually con- 
structed, and fully 100 miles more are reported an under constr~~ction 
01-incontemplation. Itissafeto say that the work has averaged in 
cost over $4,000 tu the mile, although it is undeniable that with the 
advantage of experience the nperators can build their ditches for less 
monej i n  future. 

O p h i ~  Creek, in the Council district, has been the scene of the  rea at- 
est activity in  ditch constructinn, as may be seen by the table. There 

- -- 
~ T h e  mi icr 's  111ch in thls cLqe tn reckoned w equivalent tu 1.2 eublc feet p r  minute. 







is r~stimntpd to IM- n tchd of i 5  nlilen nf ditches in  this basin, i n c l t t d i n ~  

the ditch whkh t n p  Pntp>t\ Riwr,  ~ C ~ O P S  the divide. The ll~rgest 
ditch on this c.rv.tmk mrric* flnm E , . ' I ~  to 3 , W n  ~uiner.'~ incheu, and is 
tl~rr~upl~ m - k  i~rd enrth for o w r  1P  nliles. It wn.; eornrnenctd in 
~ \ u p ~ s t ,  f?u11,  a1111 work hrw twcn done on it at intervals up to the 
lwginninr of the SML~OII of l!)iM, I t  is ewtintntrd hp the Wild Gwse . 
J I i n i n g ~ n d  T d i n y  C'ornptn?- I I I I I ~  on Ophi r Creek, in sdintlrp ground, 
H IU ilf: of rl itrli n 1%-erk of thiv size, 14 hr 10 hy 3 feet, can RP built 
with 31 hml of hnrwwand 711 men. In the 5 miles of m k  work which 
wcw ~~narlc alorlg thc line l~lack p w r l ~ r  war t ~ ~ d  for hlwt,ing. 'rho 
.d tvnllq wpm fou11C1 prclfenthlcr to m k  w l ! a  in this ditdl, as it) tho 
ono l ~ r ~ i l t  by the hIincrne Cbnlpny. The water is  wed for working 
sev.ernl  claim^, tl portion l * i n ~  distributed ta erwh; the head rttaiocd 
vsr i e~  from 170 trt 21bn f c ~ t  in thr. different oprntions. 

In the C O I I H ~ I - U C ~ ~ ~ ~  of f he I Iot ;li r Compmnr's ditch line on Ophir 
Crock stbvcml Iollg tra.l;tlr~ (set. 1'3. SS, 11) wrr Fotlnrl t i w r s a r y  where 
the ditch croa~cd nrtd ~-ecl.o+ied the mnny m r ~ n d ~ r s  of thc crcck. It 
wnn nwewsasy to sink the posh of t h ~  trcstling in mck-tiller1 rriha or 
piora in t l l ~  crmk bed, RS shown in 1'1. S X I ,  . I .  

Tho uslb of invertctl ~ipholi~l i~ ~ ~ l ~ i r ? l ~ n  in rnmy of tlrn A I I E Y ~ ~  ditch 
Lines, hut prnsrntn notliing now over thn Clrlifornin ~ I ~ R C ~ ~ C P .  The 
onlinqv r r~ Iw  to hr cllwerved in ronducting wntPr t tnd~r  pressare in 
[ ~ i l ~ p q .  t ! ~  unr! of 1~rge-diaai~ter pipt! to  prrvitn t nxt:t.~.lsivc friction, 
t l v h  rnl~ulntion af thc pressure, rc~i~trlncn, tho loss uf hwd, nnd the 
distribution of air ~ a l r ~ s  art: as irr~porlnrlt rw i n  the rase of all pipe 
linen. 

STORAGE RESERVOIRS. 

I ~ c k  of water rrnd c r f  sites at 11 ~ufIicir.nt elpt~ation to afford head 
render the huikliag of ~xtrnsirc stomgc rc.scrvi~im in AIa.qka impracati- 

CRIIIC. The broad, flnt vallryw, f r o s ~ n  mil, in lprvious  schist Iwd rock, 
nnd tho excellct~t sort ~ ~ t n t ~ r i t l l  for rlama offer cond~tions IV hjch appear 
nttractive. On thv othrr hnnd. tllr sn~a l l  n ~ i d  v ~ r i ~ l ~ l ~  ~tnolilit of min 
and mow (SPO hIb10 2, p. 4x1 ~ I H ~ C H  i t  certnin thut the expensire 
surveys and construction ntcmsury for resrrroim whnse capcity runs 
into tbc millions of cubic fet-t wo~ild n w e r  kt. jnstifi~d by results. 

Small stomp rcsrrvoirs hnrt! lwrn wurcrtlsiull~* huilt nnd hare giren 
satisfactmy rr9ult.i. Thr r s p i t y  of onr! h i l t  I)? t h ~  Anglo-Klondi ke 
Mining  C O I I I ~ R ~  i ' ~  -LW,O(ICE cubic feet. or suficient to snpp1~  800 
mi n ~ r ' s  incbcq for f i f t e~n  P I O F I ~  for h y ~ l r n t ~ l i ~ k i n g  at II head of 1 3  feet. 
Thc dam is 15 fcct high nnd the rerclrruir i.: filler1 from thp s ~ r p p l  ditch 
in from R ~ P N -  hour.< t ~ i  thrw days, ncconlling tn the mfns. ~ h i c h  a m  
~ x c e e d i n ~ I ~ -  rltriml~ta. This rt-servoir, IV hich is  Sltilt at the. dent ion  
of the top of tht! ancient I)K~CL-IPYPI RIJOVP t ! ~  hiphest gm~ele;, is repre- 
senbtirc of the h c ~ t  that cnn 1m ncotmpliub~d in this line in the interior 



~ t ~ k o n - ~ r t n u n a  field, Mr. J. Y. Hutchins states that during the sum- 
mer of I901 s rcycrvoir REI built in t;hc Rlondiko which has a 

capacity of 26,000,WH) gallons sod requires rr d m  40 feet in Iraight. 
Many snrall re8emai1.s (see PI. 9x1, 3) nre wed In t t~n  Ysrth, 

affording from 50 to 100 inched of water for a run nf R few Ilwur~. 
Reservoirs for the providing of sluicing water for winter dumps haw 
heen built on Anvil Creek for catching anow water. In some a y e s  
ever1 snow fences have been erected behind the dttrna b incroase the 
8ize of the ~nowdrifts. 

The Alaskan miner has at hand thb vegetable sod or pt, a rntlkfial 
which htts proved eficient under Ilaaka conditions fo r  the bailding of 
small dams. Tbe construction of dams is diw:uwed on pagea W-52. 
In building small storage reaervaira for hydraulicking, it is acl necessary 
in Alrt~ka as elsewhere to determine the proper nlevation, to !elect RB 

large B catchment area as pomible, and tlo hke into conaideration 
ab.&rption, ovaporntion, and the cheractar of the ground and ttaderly- 
ing bad rmk. Thtl angle of dope for a poat dam, as given by d. T, 
Fnnning,n is 2.75 horizontal to 1 vcrtial. Rxparience hm shown that 
in  Ala~ka,  owing to the permanent frost, such  dam^ will stttnd rtt n 
smnlbr  rtnglc, espeeittlly if brush is laid alternrbtely with sod. 'Tbe 
cast of atr,~.rtffc dams in ttra interior n;ay be reckoncrl ~t81.55 poc cubic 
ymd of earthwork, and in Sewad Yfininsulj~ nt  51 p r  cubir. p s d .  

The expedient oi  buildin@: settling ponds 111ust be rasortcd to in 
places wllere u small smount of sluice water is used ovar k~nd uvcr 
for successive operations, as on Anvil Creek, in Semrd Peninn~ll*, 
Two auch d n w  for retaining sediment, otlo of whicb is ~ b o w n  in 
PI, XXII, A, m1.e in use on Anvil Creek. Tho water i~ drawn off 
from these zw often as possible. Ii t,ho second cave it, is drawn off st 
intervaln of ten honm t o  the supply flume. 

PIPE LINES. 

In h p d d i c  mining khtha water is distributed from tho pressure hox 
to tbe monitors and elevator% by means of rvraught-iron or, more p- 
erally, ~tRa1-riveted pipe, usually made up fo sections 17 to 19 feet 
in length. Sheet steel is used, from 8 to 16 LT. S. standard gauge, 
h n t ,  each plrtte, 30 or inches in lenflb, Wing rivet4 in double 
rllws lengthwise and single on the ends. The sizes used in Al&pk~ 
vary from 3 to 36 inches. The pipe is shipped by the rnrmufacturr,rs 
either nrnde up and riveted, ap, above, ready to be laid with slip joints, 
or t h ~  mntcriai is supplied in short plate sections, bent, punched, and 
furnished wit.11 necesrwy rivets, baled and nested for tmnsprtation, 
ready to hc cold riveted an t.he ground. Fig. 22 shows a ion11 of s h i p  - 

s-. and Min. Soar., Jan. 43% 
&heath on water Pupply and Enginedug. p M5. 
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ping made-up pipe ut' differertt rliao~etem which r r n d ~ r s  i t  serure fro111 
l~ending or injury in  tranqort. The iron lmlt cat1 afterwards be USHI 
in  the blnckuti~ith shop. 

Pipe niadc* ttp hefnrahuad is c!(rnt~d hy itn~rlersir~g it i n  A bttth of 
:~sphxl turn ptvpti tation. T h i ~  is highly i~~tportitot, nttn if the opemtor 
rivctn b i ~  pipe on tho ground he ~ItuilId clip tbe pipe in such a bath 
before laying. Bowie givea thc following farnlula for ra h t h :  

Per cent. 

Crude asphaltum- .......................................................... 28 
Coal tar (Em From oily a u b n c ~ s ) .  ......................................... 72 

'l'be advantages of ttsing sheet steer. corninonly r$lled " hydraulic" 
pipe, are its cheapness of construction, adaptability for croasing 
depressions (aa i n  inverted siphons), the facility with which i t s  positioti 
can he changed, and, when slip joints are nsd, the ease with which the 
line can be laid. Many engincem do not reco~~lmend the usa of slip 
joints-that is, the slipping of the end of arie length of piipr, X inches 
into the end of the next to form the joint. With averxge tanography, 

-wand tap - 

FIG. 22.-Method of neatins made-lip h~dmulic piw. !or ~hipment 

however, oxperience  ha^ prover1 that such joint& stand great psesulu-c, 
and thn prwtic@ itl ne~rly  ~i l i iv~rsal  Itmotlg $!-drnutic miners. 

P i p  is used for thr three folIowing prtqmses: 
(1) AY n wrtter c o n d ~ ~ i t ,  replacing ditches and flnrneh. Pipe is not 

recommended for this p ~ l r p s e  except m h c r ~  siphon in^ i~ necessary or 
mhesr, conditions nre gnrticnlnrly difficult for ditching and flurninp. 

(2) For ledirlg W K ~ P ~  from the preusnrp, hox to thp! claim. 
( 3 )  For leading ths water from the p t e  nf a Y to its rrtriouu points 

of dinchsrge, aa to giant+ elevators, and inipulse or " hurdy-gurdy '' 
whecls. 

Tho diaharga pipe is genera l l~  x noz~le ,  rither m~nipulated lry 
mmnu of a ~wivel-joinkd t:tprril~g pjpr! callrd $1 ginnt. ur  non nit or or 
fixed withi11 a larger p i p  (t,bc cnntrivittlct* known ILK zin elevator). or 
itrting on tho l~ucketu of H whrel. 

Thr! thickness of t i ~ c  imn or .rteeI employed is dehrmi~ ied  hy thth 
pmsnure of t,hc water and the diamctar of the pipe. Tnhl~  !) gi1.e~ 
infol-mation concertling il frw of the sizes used in Almkli. Prices are 
those prevailing in SRH Frnr~risc;~. 

Bull. W 5 - ' d  
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TABLE 9.-&zbblm'vekd she& skel sKpipjnint I~!y$rnalie pip. 

Pipe-reducing smtinns, Y's, forks, and olbows, and the method of 
"nesting" pipe for shipment RW illustrated by fig. 23 ( p .  181): Sac: 
tions of p i p  are put together, as above stated, by dipping, or by flange 
or l a d  join&. If it is advisltbl~, to reenform rt slip joint, tbe simple 
device shown in fig. 24 (p. 1321, which a n  he made quickIy in the 
bl~lrsrnith shop, will 'be found useful. The sleero, lugs, and key 
should he made of soft ateel. 

Tba disadvantage of diverting water from a straight pipe lina may 
be illuutl-ated by the experience of ona of the Alaska o&mtors. I t  
was found that diverting the water from an IS-inch plugged pipe 
by means of 6-inch Y branch gave an efficiency of 8, while in using 
the same water throu~h the direct 18-inch pipe choked to 6 inches the 
efficiency wm 3. 
In laying pipe from the pressure box to the claim the line should 

he started tat the lower end and the joints dipped in down the slope. 
Various methods of ''setting" the pipe are in use. The devica shown 
in fig. 25 is used by Mr. F. H. Brackeltt, of Atlin, British Glumbia. IG 
consists of a wuare block of timber 3 by 3 feet by 9 inches, faced with 
one-sixteenth inch steel plate, to which ia bolted a disk-like wooden 
plug the diameter of tho pipe inside. Two men batter the timber with 

Diameter Thiclnesg 
lu lnchcs. U. 5. gage, 

- .  I 
6 18 

6 16 

8 16 
8 14 
11 16 
11 14 ' 
11 12 
15 18 

15 18 

15 14 

15 12 
18 10 
22 16 

22 12 

94 f6 
24 14 

30 16 

3 0 .  14 

Prtce r 
fmt Eu 
~m""Cisca, 

prO.23 
-25 
.32 
.35 

.378 
-44 
.MI 
-46 

-50 
-55 
.a 
1.50 
-70 

' 1.20 
.%I 

1.m 
. w 

1.10 

l ~ t & ~ O r  

A 
A 
I?? 

$? 

Tb 
3% 

-dr 
A 
h 
& 
& 
3% 

T'LT 

& 
1'6 

A 
rk 
& 

Hmd In 
feet i ipe  

will 'dely 
stand. 

480 
800 
460 

56.3 

32b 
408 
572 
191 
245 
300 
42Q 
450 

18-4 
!@% 

150 
187 

120 

150 

P w u r e  In 
pounds per 

quare inch 
due to head. 

208 

26U 
196 

244 
141 
177 
248 

83 

104 
la 
182 
195 

71 
124 
ti5 

81 
52 
65 

' ' ~ ~ ~ ~  

3.80 
4.85 

6. 30 
7.75 
8.50 

10.50 
14.50 
8.50 

10.75 
13.00 
19.00 

30.00 
15.75 
28.50 
18.00 
n.oo 
n.oa 
27-00  
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tho rnalbt, Anothcs device 1wm1 in C)lulpon for wsi~tRnce in setting 
and unnottir~g pipe is shown in fig. 24;. Thc n-rcnch i s  made w i t h  
rcveraihlo psrtx, so that tlln pri t ion nf that lcvemp uan he changed 
far thc: diKcr~nt opemtions, Eithcr of these devices a n  be ew~ily 
made on the ground. 

En ooId climater it t a ~  been fnund good pnlctico ta lap tbe pipe I i n ~  
in a slight latcml curve 
down a dop, YO that ~ u l j -  
s~quent uontmtion of t b ~  
units rnny he remedid I ? -  
p~sh ing  the p ip  i n h  tan 
more ncarl? stmight Iinc, 
In laying the pipe line u 

f unnel-shapd section of 
pipe for tho water to run 
into is ueually providctl at 
the ~ T ~ S S U I ~ O  box. This is 
of light gago and i~ C f ~ c t  
long and from 44r lo 30 
inche.s at i ts  larpr  ~ n d .  
From this the pipc. i~ g w -  
crslly OF ttnifontl dinmchar 
ah: f arm I,hc Y o r  iron pb, 
from which t.be. m t u r  is 
distri butcd to rahoa.; part5 
of the oywrations. 'The 
pipe ~hoald  Iw Idd ns. 
n t w r l ~  stmight ~n tvndi- 
t i o n ~  will allow, nnd el bows 
sncl bendn of ~ m n l l  d i u s  
nliould h aroidcrf. 

L a d  join& arc. ~c-rrlont 
ncrcmnnq in A l ~ l s h  opera- 
t i o n ~ ,  l r t l t  whew theru nw 
sha1.p d ~ c l i v i t i s s  p ipe  

3 
joint* must he braced anrl FII; :3 . - f i ,m.  of pipr. III~O~IKK. 1. Ipipemr. r,~w~rl.  r.nr 

stmnflbPned by mMns ,,f 
p~~n'*lwv!. In Mb rh~la-a1 "II ~ r n ~ ~ w l :  t "ipe need  for hhll- 
r n ~ n l ;  3, w ~ k ~ t t - i t t ~  IVI IK~ 11; , I ,  1~bw11Iar h1~1; % . I L ~ E W ! U ~  k n d :  

1 1 1 ~  and wiring, as i l l u w -  I:. .Ilrwk ltrqyultw I,ctl~l; i, T dlar.Ir,irp: 8, ungular T ~ L W I L ~ ~ :  

tnLted iHfiEaz7. ~ t j ? , ~ l -  ! ~ , t ~ ~ ~ ) . ~ ~ ) Y : l a , t h m n , w n y Y .  

dun1 pov4l*le to la!- p i p  on t tic " hydrnr~lie grade line."" This iu " tin 
iruaginary stmight linc. t~xtending from a p i n t  on the wide of t,bc 
water box ot wwmoi~., d~nonr i t i r t r ~ r l  the velocity bed, to the mouth 
of the nozzle." IVhcn thc p i p  lint? dcprta greatly from the hydraulic 
g d e  Sine, alIowat~r~?s I I H S P ~ ~  on f o r ~ l ~ t ~ l ~ q  given in thr rfrrjnns tpxt. 
h k f l  on hpdmu'lic tltining nlirst lw tlrlniFt* f o ~  the ditFerencc i 11 pre~~urc .  
-- -- - - -. - - - -- 

eVmr \Vrtaenetr, OF, dl., p. 69. 
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At1 inlgartant fact ~-rgartling the Bow of water. in p i p s  j s  the loss 
of eflpxtivr plasmrr. nt thr nomle dni* to Airtion. owing to the w e  of 
pipw of too small riiameter. The friction of water in pipes increws 

IVl-~cl.c Y2- tc> 30-inc.11 p ipc~  nre wed it is not dvinable to emplV trm 
than 14 gage, even lander low heads, RS Iighter pipe will not beair 
handling. The practice of burying pipe, or x t  least sodding it ovcr, 

where the line is to Ije in place for rriore than n 

- 
O D  0 0  

wiRon, is reconwlend~ri in Alwka even mow 
tbm in other countries. 

Air I ~ V P +  which ran he  imply mado nf 
le~ther, hinged to the inside of 8-inch openingw 
in the pipe, should lw not more than 300 feet 
apart. Thefie aIlow the air to smpe when the 
pipe, is being Gltcd and prevent the collapse 
of the pipe when Y I I ~ ~ P I I J ~  emptied of water. 
h a k a g e  in joints way frequently be etoppd hy 
alowly feeding sawdust or manure in at the 
upper end. In c ~ w  of culIapw of a p i p  line, 
experience bas shown that hy turning on tho 
water slowly, after closing the lower end, the: 

o o o o  collapsed sections may be revtored to sbaps for  - tempo~xry use. The experiment is risky. 
Frt;. 74.-kuice for m u -  

forcing joint4 ot piw. PI. XXU, B, shows t b ~  pet-UP of R hydraulic 
pipe line on M&eC Creek, Atlin. As may kc 

seen, the line is well b~rtccd ~intl rock hnlluwted, and an steep pI,ltu:c+ 
thc joints are held by lugs and wiye guys. Tho linc, which is ullc of 
three in use on this property, is of 1 Qpge  ~tee l ,  is l,2W feet in le~igtli, 
hatl a 30-inch mouthpiece at the pe~wtack, and is successively redwed 
ta 18, 16, rand 12 inrhes, the last diuchrtrging through the giant. 
At full capcity the discharge :yaw said to  be 7 0  miner'a iuche~ at 
170-foot head. TIIO discharge war: through a No. 4 Vancouver giant, 
using 6-inch noxzle, the average tu.cmt~-fonl- hour duty being 4 cuhic 
yards of gmvel, Along the pipe line side ditches were cut for a short 
tlinhnce to take care of lwlmg~. 1'1. XXI11, A, ~ h o w s  a pipe line 
Icd down ti hillside on Pine Creek, d t l i n .  
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Tn wooclrn  pipe^ thv fs ivt la>e~ i.; nc~nrly donhlr t h t  in imn or sbcrl 

pips.  ( i n ' s  forml1111 f iw t i l i c l i ~ t g  tllr f r ia - t inn  I~cr~d, rchirh r~rnst be 
HL~I)~I'RcM from tilt* ~tctunl hc.luE to give the effectin- hed, in  as 
follows: 

Th; 10% i l l  lrrd of r t  p i p  litre 12 inchrs in  dinmetein, d i ~ c h a r ~ i n ~  
400 mincr'x intnlr~s, nnrl 6,Oon fert in It*nrth, in  rornp~~tnd hy MY. Ertit~s 
to !w 3M.U f ~ r t .  Or, if thr nc-tual hc.ncl i q  54 to frlt!t, tlic ~ f f ~ c t i r e  hrr~tf 

i s  reduccil to Y5:-t.:iri frvt. or nu t~ri~iilril prewurtb (IF "117 pot~nds prim 
nquaro inrh to  1 I r l  ~ ) t t ~ r r ~ d s .  To t i ~ l t l  thr! vrlot-ity il l  frrr p r  ttlinutr in 
-- - . - - - - 

~t1h1rllnnl h'+~lk.. 1 q 1 1  l l ~ l l r ~ ~ l ~ l l l ~  'Mlfdl~y, k 1 1 1  Yn~ll#-tW. 1WIn 11. a. 
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a pipe, multiply tbe nulrlber of cuhic feet of w ~ t e r  cliscbarged per 
tuinutc! II!. 14, ~ n d  rlividc tho plvduct by the nrea of the pipe in 
square j t i ~ ~ l ~ e n ,  Tbc vclo(:il,y in feet pnr nc~cor~ii cnn then be found. 

Experi~~~ctnbr, hjr Mr. IInmilton lippear to demonstmte that 
with new ~iud atrefulIy conted pipos, with vclocity tw high as 11 feet 
per ~~ .cond ,  the lo~w of hwd i s  not significaat. Neverthele~s, the 
Ilurtlerons conditionn which enter into t l i ~  l ~ ~ y i n g  of pipe lines on placer 
mines I ' D I ~ P T  t 110 ruin thnt tho vrlocity shonlrl not exceed 3 feet per 
s~cond in the pipe fi wry ~ n l ~  one to follow. It is a common fallaoy 
amang rzlrn in~xperi~nrrd in hvdl-~niicking tbnt Rn increase in b e d  
will incrrmm t l ~ a  f~monnb .OF grnvel wbirb cnn he ~novecl to t.he sluice. 
It murrt lw rm~crnlmwtl thal, thc fort*c of the water imparted by h d  
is entirely ~ x ~ n d ~ d  in piping neinst  the Ewe, while the ~luir* is the 
p~*~~ .n ing fwtor in  tllc moving of pnv~E  nfter i t l ~ares the fm.  The 
aid g i v ~ n  l ~ y  tlw n r n t ~ r  i n  nloring gravel lo  the idnice, nntl in it is 
dependrnt on tho grnrl~ over wliic1i it rum. In small I~ydmxnlir oper- 
ation9 wnhar is ~andi~vtrd to b h ~  pit from the head ditch or penstrxk 
11y nlmnn of mnwq ltlosr, known nr fluma hose, which is fro811 6 to 14 
inrmhos in tlbmrtcl~ ~ n t l  w ~ i ~ h s  from S to 15 OUIICPS per foot. This is 
U K P ~  rnai~~Fy oti n~wtl t -~t  of itn ~hqnesrr  and. rlhl a 1w.s irnprtant con- 
~khration. Iwrnnse of the m ~ r ,  wi th  whir+ it may be rnorrd abut.  

a 1t is ~ iwd nlso ~ O T  conveying wntcr with wry low hcnd, for sluicing 
PUrE)ORO.S. 

Fl~lrna hose i~ at; heat t l  mnkcsbift and its use is not rec~mrnondd, 
exc~pt  in npnrmtion~ of primitive chrrracter in very 1.0mote disbrick. 
It whould nrvor ho nr.reti tn hnntlln more than 100 inches of water or 
for n I w d  gwatar than 50 fcat. 

GIANTS AND NOZZLES. 

Thn prnctirc! in using h y d ~ n ~ ~ l i r ?  d i n d ~ n r p  p ips ,  known f ia  monitor#, 
giants, rtnd nozxlca. drlrs not diiler in Al:ink:~ fiwlu that parfillad elm- 
where. 

'I'~t~le t 0 giro3 ths  principnl fnrt.9 necsw.sar_c for t h e  lniner to know 
nhout hpdrrutlic gin11 t,s of t hc six@ most rtpplicnl~lb fo r  A h ~ k ~ n  work. 

. - -- - 
a S a ~ l t l l ,  Hnniiltc~r~. IIyrlm~tlira, lSRli, p, pmi. 
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3-inrh noxalo. 
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4 ,  4-inch noxxls. 

Abut  $0 giants of wvernl dif l~tont mnkcs worn in opmtion in the 
territollp visited during the wmmer, of which 58 p r  ecnt wPrv of 
size KO. 2, ~lr;ing commonly n 8-inch nmtle. In thc .luncm und A tlin 
districts size 30. 4, using C nnd G-inch namlr, i.9 used IW n nll~. whilc 
in  the interior and Sewad  P~nimnlrr tho ~iaes 0, 1, nnd 2, 11rrin~ Fmrn . 
2- to Cinch nomle, nre pwF~n~hle. The do111)li.-jnintd, I m i l - ) r a ~ - i a ~  
giant is the fat-orih type. Deflectors arc not commonly t~mI with 
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~ i x e s  h iom No. f while in working otl the. Klnndike hnahw the prne- 
 tic^ in in Cnrol- of hrit t snds area with I~rger gianb. 

'!'he ginnk u ~ d  in AIaska me drno~t exclu.;i\.ely of California man- 
ufrictnrr. although in tlie l l t l in  and Klondike districk'i some of Cana- 
dian maks R ~ A  used. The irnporttc11r.e of aninp: water HH f r ~ e  as 
p s i h l ~  hotn #did matter it1 ~unpe~~wion should he considered ant1 
~r t . a t  car+* shonlcl he tt~ken to trap all foreign mtits~i i~l  nt the pressure 
hox. ' l ' l l~  rifling in thp lmrsel of the monitor and thr boring of the 
nozwlr ~ t . 1 ~  ril~o of thv first inlprtunco, ~ n r l  opmtorfi will find it. 
R X P P ~ ~ ~ V P  to use other than etandarrl and well-tried nlttkes of giants. 
A l t i r lh~~ l  nf blwcing gi~n t i~ fihown in fig. 2s. Tn soft ,whist bed rock. 
howover, i t  is  froquontlg nlacensarp to hmco with deadman and cahle. 

b*d rOGk 

P ~ r r .  M-Hcthd ni hrnring btkn L 

It h~ beon found that Rome O ~ Q T B ~ O T S  jn the north are jn fayor of 
setting the giant on tho iop of the hnn k and piping downstream. Tbicr 
i~ the pr~ctice on McKH~ Creek, Atlin district, and in the Nonle and 
Council distl.jets. Although the duty attained I)y the miner's inch 
doeu not prove this to ho rrdvantageous, it ~honld be remembered that, 
the heikht of h ~ n k  to be oopol~~bd on is genemlly mJ1-from 15 te 541 
feat. Thoro ir lit.tlo caving to 1 ) ~  done with Chn pipe, and except in 
tbo cnae of t,hc roundd gmvols of the mandike '' R hite 6hrtnne1,'' it 
i s  thought that the wntAr under prcsaurc a s ~ i ~ t f l  in moving the material 
to the sluice, Experi~ncn docs not, indicate that tht! wttempt to drive 
the gravcl wi tll tbn no7310 is very s%acbive. 

The vrtrio~is pr~mtlt  ion^ concerning kwping- gmrel bank quare, 
the prevention of hngerous caves, and t h ~ .  news~ity of mnt.innois 
work during tllc short mwon nra well known to the hydlxulic miner 
in any country. In working t . h ~  shallow gravel Imnke of Alaqka i k  
should b I M ) ~ R  in lnind that the ginnts mud he frcquentl_c lnorerl 
and the tail R ~ U ~ C O  extend(td. Thwr, c~pemtioas consume time, ~ n d  t k ~  
most cxpditiorr~ myst~m psilllr, for prfurming them shnrzld IF 
adoptt?d fit t lie cotnrr~en~'ml~nt of the short neason. 

Fig. 211 ~ l l o m s  tlre rarthml of rigging tlp n fiydmalic. mine an one 
of tho narrnm lmnchn~ of \\'hitr! C'h~nnpl gntvel hordering Konanxa 
Clrtlr i n  I hc IClondiko, ~ r t ~ d  1'1. S S I I I .  11, shows R portion of the 
p a n d  whivh I I ~  ~ R F I  ~ v r ~ r k ~ d  as indicnl~tml in the ~kett -h .  
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PI. XV, R (p. 921, gbows hyd~aulic o]lt*n~tic~tln in Silver Row hasin, 
Alaska, and illu~tmtes the use of tho ban k - h c d  wnter. 

This term is ~ppbeied to the quantity of artrkrial movcd hy I inch of 
water in twenty-four honrs. It d o p e n d ~  on quantity of w ~ t e r ,  chnr- 
art~r' of material wwhd, height of hnnk, sirre find gmde of eluice, ~ n d  
k i r d  of riffle, In msnp mines the p r e !  my++ l)e PIIH~I~ 11roken down 
stld clarri~d to  the .sluice, but may I l e  very l l n d  to more. through the 
sluice on account of n light grade, diaproport ionate width of I)os, or 
the unr: of ohntructive riffles. Thas, a~c:ortling to 120wie, in the North 
Rkrornticld ruine the d u g  varied finnl 3.M to 4 . H  cnldc ynl-ds, with 
I!#) to 265 feet of bnak, slnice G feet wide hp 33 inche~ derp, g d c  
6.k inches i n  12 feet. At La Grange mines, on the ot21cr hand, tht. cltlt?- 
WRH f ~ r ~ m  1.08 to 1.X2 cubic ynrcls, height of h n  k 511 tn 811 f ~ e t ,  slaic-r 4 
frot wide, 30 inahe~ deep, and grade 3 inches in 12 f e ~ t .  In lmth cnws 
t,hn ri fHn pavement wa* prineipa1l.r blocks. 

TJile 11 (p. 139) i n  instructire m showing the variation in duty of 
tlw n~infir's i ~icll under the diflercnt governing corditions in the North. 
The d11ty of the rnia~r's inch in the Klondike is large, cstirndtcd at 8 
cubic yardn in twent:v-four hours in -the opemtion rlescri bed on page 
137, witla watcr u n d ~ r  I:-lO-foolt head snd a grade of 18 inc:he.r to 14 f w t  
in the aluim Fmxe~, a vnrinhlt! amount of hank-head wntcr from 5 to 
Ira miner'g inrhes  bin^ used, The high duty is accounted for by tho 
ftlct that the mnkrial wwhrd is  well round~l ,  by the absence of large 
stones, heal-y g d c s  to sluices, and the fact tbrat block  mas are gen- 
prally employed. 

The law dntitw ~t Nomt? nro nccouoted for principnlly by tbe fact 
thnt one-half to two-thirds of the mntcr i~ gencrdly diverted for me 
in the hydraulic tailings 1 Iftd, t ~ n d  p~rt1.v 11s the fact thnt tha gravel is 
Rat and rongh. Iron riffles ere gcnentlly used, b ~ t  this factor pPtlyn 
little part on nccount of tho ~ h o r t  sluices in use. 
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PI. XV, R (p. 921, gbows hyd~aulic o]lt*n~tic~tln in Silver Row hasin, 
Alaska, and illu~tmtes the use of tho ban k - h c d  wnter. 

This term is ~ppbeied to the quantity of artrkrial movcd hy I inch of 
water in twenty-four honrs. It d o p e n d ~  on quantity of w ~ t e r ,  chnr- 
art~r' of material wwhd, height of hnnk, sirre find gmde of eluice, ~ n d  
k i r d  of riffle, In msnp mines the p r e !  my++ l)e PIIH~I~ 11roken down 
stld clarri~d to  the .sluice, but may I l e  very l l n d  to more. through the 
sluice on account of n light grade, diaproport ionate width of I)os, or 
the unr: of ohntructive riffles. Thas, a~c:ortling to 120wie, in the North 
Rkrornticld ruine the d u g  varied finnl 3.M to 4 . H  cnldc ynl-ds, with 
I!#) to 265 feet of bnak, slnice G feet wide hp 33 inche~ derp, g d c  
6.k inches i n  12 feet. At La Grange mines, on the ot21cr hand, tht. cltlt?- 
WRH f ~ r ~ m  1.08 to 1.X2 cubic ynrcls, height of h n  k 511 tn 811 f ~ e t ,  slaic-r 4 
frot wide, 30 inahe~ deep, and grade 3 inches in 12 f e ~ t .  In lmth cnws 
t,hn ri fHn pavement wa* prineipa1l.r blocks. 

TJile 11 (p. 139) i n  instructire m showing the variation in duty of 
tlw n~infir's i ~icll under the diflercnt governing corditions in the North. 
The d11ty of the rnia~r's inch in the Klondike is large, cstirndtcd at 8 
cubic yardn in twent:v-four hours in -the opemtion rlescri bed on page 
137, witla watcr u n d ~ r  I:-lO-foolt head snd a grade of 18 inc:he.r to 14 f w t  
in the aluim Fmxe~, a vnrinhlt! amount of hank-head wntcr from 5 to 
Ira miner'g inrhes  bin^ used, The high duty is accounted for by tho 
ftlct that the mnkrial wwhrd is  well round~l ,  by the absence of large 
stones, heal-y g d c s  to sluices, and the fact tbrat block  mas are gen- 
prally employed. 

The law dntitw ~t Nomt? nro nccouoted for principnlly by tbe fact 
thnt one-half to two-thirds of the mntcr i~ gencrdly diverted for me 
in the hydraulic tailings 1 Iftd, t ~ n d  p~rt1.v 11s the fact thnt tha gravel is 
Rat and rongh. Iron riffles ere gcnentlly used, b ~ t  this factor pPtlyn 
little part on nccount of tho ~ h o r t  sluices in use. 



TABLE lI.-L)U.tv of the ntiner'a inch in norLhenr p h  mining. 

[The csllmmles are beaad on sbwments t u d c  by the operatom) 

Sllver Bow bejln . . 
Atlln: 

..... .MaKee Creek. 
Do ............ 

Birch Ci~cl :  ....... 
Sprttce Greek ... ...I 

Do ............. 
Plnc Creek ........ 

DO. .  ....--.. ..I 
Uawson: 

Bonarrzk L:rwk ... . \  
DO.. ........... 
[lo.. ......... , . 
Do. ............ 
Do. ............ 

EldorndoCrcek. ... 
last Chancc.. ..... 

Do. ............ 
Huliker C r e e k . .  ... 

Do.. ........... 
Nome: 

....... Anrll Creek 
Da ............. 

.......... Do.. .I 

ru S inchen: 12 iccr.. .. ,,I 
...... 8s I jnches: I? feet 

.... 25 b; Inches: 12 feet. 
29 S Inch&*: 1YIen.. .... 
?Q 64 lacher:l?feet ..... 
10 3 laches: I2 Seer. ..... 

. . . .  EO 5 lochcs: I? f ee t - .  

?O 12Inchcs:12lec31 ..... 
26 1%  inch^%: l2  iml. .... 
3 11 incl~es: l i  ll'c.1 .....! 
2.5 It >ochcs. 12iect ..... 
i5 l? tnchn: 12 teel..... 

..... 60 11 inched: 12 ire! 
... 46 12 inches: 12 [PC(.. 

..... '15 14 f v c b t ~ :  12 feet 
J5 18 l b c b - : ~ ?  feet ..... 
8 I? Incbes,12 (eck..... 

80 I b  inch&: 12 iwt. .... 
50 4; Illshc?l .r! [MI 

I ..... 
...... I:! O inches: I 2  rrer 1 

dl ) dllgk ~ W I I  nntl I , I I , ~ * ~ * .  ..... ~ o ,  
4 0  ..... .Jv ...................... Do. 

...................... 3 0 1 n t c c k ~  NO. 

(6 1; ... do ...................... ! 110. 
a2 ..... ...................... 1 no. 

36 1 Long ~ I I S  .................. 11th 

................... . . 40 Block. .. )be>. I 
I 

....................... Bloch " \ Y l ~ i ~ e  Cll~hnrl " B~llall rnlrrvt p-avcl. f f l ) z ~ ~ i .  i Sm!vd pole, imn-shw\ L..... blilldde, x tn~r l l  ~ t n \ v c l ,  Ir~~nc i~ .  
Blockr.. .......-............ 6 r B h l ~ c  Chx~mvl " n1111ll m1.11 ~ v c l .  ~ 1 1 1 %  bllllng~. 

...................... ..... do " n'hitc Chnnnel " P ~ M ) I  grautl. fmzea. 
.....* 0 ....................... DO. 

Iron, !4ungs1inn,rrnrl bltrckr Do. 
Pole, Irolr-ahod, nnrl bldbcts. Da. 

............. Pore, itou.sbod Do. 
............ Pole nnil bloekn " Vbitc Ch~noel." very Uille i ~ ~ l e l l .  

............. Vole. Iron-mod " Wblte Chenael " amall gravel. Lmeen. 

................. I 8  I ,\ngleiron .I ~ e n v  p ~ i l r  lmun putvet. much flet~cnint. .. .... .do ...................... Roeen eanh or muck" stripping. 
..... do: ..................... 1 



The duty given d ~ a r r  i~ Iwtaed etrti l.cly on statements mnrlc hr the 
operators, nnd t ~ w i t ~ g  ta tho short ni~~ount of nluning time which has 
furnished t,bc dllh, no pal-tic.t~lnr case twn be considered of high 
~tuthority. lt will be n w n .  howt-rcr. that the different operations in 
each ~ e p u m t ~  province prmRnt a ccrtni~l ~unr sunk of agreement. 

I n  stripping opc~ntiorl~ where tllr - -  frozrn mtrck" is  removed l ~ y  
wator, g r o ~ ~ n t l  ~luicing nppertrs to tlu rient.l!- as eficient as the use of 
w ~ t r r  through t l ~ e  noaalc, hot11 it) thi* interior and Sewarc1 Fenin- 
~ a l n ,  T h i ~  pcculirtr rn~tclrinl, frum 5tl to 73 per cent ice. is s*sily 
thawed wlicn exposed to the. ~~tn~osphere rsnd to Rowing wtrter. I t  
rrplwnrn 1 x 2  hev to IE met terI tlinn cat ~waj-, therefore the impact of a 
hydraulic stmm adds little to t h ~  ~fficiency of s given qurmtiv of 
WR~CI' .  

It is shtr?d by the Rlotl~Filie np~17~tors that WRPF: the "Whits 
Chanarll" gtsrels unfroze11 the duty of the inch ~ v o ~ l l d  he twice ad 

Inrg~. This is not impsaihle, tw the bench gravel presant~ a ~ o ~ t  
favo~.ahfc characteristics for r a y  h~ndling. In it.? fro~en ~atte, IIOW- 
ever, the hank has the cansistenc.y of fresh p n i t e .  

In ,%ward Peninsula t h ~  instancas txhul~ted RrP mo&ly thoan wherr, 
hydmulic lifts are et~~plny+i. The dutv has heen givcn in terrnn 
of the h t a l  nn~ount of mter  nwt including hank b d ,  tnonibr, and 
CII-I*L~~OY W R ~ C P .  In the cases where ~lecatttom ate used the gmtle anrl 
rli~~ietlsionu r e f ~ r  to the hed-rock sluice leading to tho thro~t, nnd do 
not, refer to the tail sluice. 

HANDLING OF BOWLDERS. 

The handling of I~rge hnmlders in  norther11 hydmulic openatinns 
does riot present serious proMems. 1'l"lrerr hj-dinnlicking i.r p 4 n i  
it is gen~ral1~- foond that. fill t h ~  ~ t ~ a t e r i ~ l  i s  s l ~ ~ ~ l l  enough to go 
through the slnicc. In t,he districts risitrd daring the wi.;crn'a work 
the Atlin district, c~f northern I3ritish Columbin. IVW rhalwc*teriz~d hy 
gravels con tdning large Fmwlrl~rs, which hnd to Im rlerrickecl otr t or 
sledged i n  tho pit,. The pn~ct~ice af " hnlldozing" or "plastering" 
howliters to h r e ~ k  *.ham, l ~ y  plt1c7ing ~t ickn of p w d e r  on top, rorered 
with a mud cap, ig  not to he recommsnded on rtccount of the expense 
of powder. Sledging into piecrs small ~ n o n g h  to lw. writ to thc sluice 
will genemlly he fonnrl the rlwnpcst m ~ t h u i l ,  c ~ p c i ~ I I y  an bowlders 
cnnsisting of bssd nnrl tough rncftr; nyr, lint fr~cluenlly cnconntrred. 

;\1r. .3. R. Hntlcr. irt R rci-rrtt nrbic:le," ~ l ta tcv  that i n  general contmi*t 
wr~t'k ~lndar- piren ro~~ditfnnn thr! ront of ~Iodging sancstonc Isawlde~*s 
vurid f f o ~ l ~  1 to 1 r ~ n t s  pclr cu Elir prd: '. mud rapping" or ' *  bulldoz- 
ing'" rostu C r n l ~ ~  1s cnrnts Zn ns n~llch tw 51 cents; .'blorking," or 
brmking 1y d rillijl!: nrlrl Ijlnnting, costxi from f 1 to I H relrt.4; wbile thr 
method of plntning tlw /~cnr-drr ibhnrge u n d e ~  the bowlders cosh f ronj 
- -. -- - - -- 

~r FhfnR(nrrrlt~K Prn .. ~l l ln t~r l  In 31 Itlll~g and YdenriBc I'rcsr fib. 8, 1%. 
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15 to 173 crnh p,r  velhic yard. Ile wcon~nrrnds t h ~  r n c t h d  I t w t  
rnentinnrd tln RRR~IIS~ hulldozing, or plncing c.ha1-gr on bop, rs powder 
is mved rind tllrrc ia t,hc additianal ~ r l ~ a n h ~ p  I b i~ t  much of the rock 
is thrown out of the cut. 

Thc pt~uatire of i n n h l l i n ~  larp nr~d ~xpcn*i\-c. chvrickw ~ i r  fin adjunct 
to hydtwt~lic n l i n i n ~  ia r~o t  L v r i t ~ ~ ~ l l y  rmcon~~~lrt~rl~d for. Alaskan work. 

SLUICES AND GOLD-BAVINQ APPLIANCES XN HYDRAULIC 
OPERATIONS. 

In tlre ,%th Coast region tho plant of tho A~t~cricrtn Gold Mining 
Cornlntn?- i r l  Silver f i l w  kqin ir c~harwtaristi~. This s11iic0, while not 
in nr;rk dl~sing bhc wmon o f  19fM, 31nn lmon opcmted ~ i t ~ c e  1901, and is 
t~+piwl of tho Inoat fnvomhl~ cotlditions nndor whic.11 hydraulic hi1 
sluicrs (7111 In' cvnstntrtrd i n  southrart, Almka. 

X I)- ty lo-font tannr.1. :!,.?(lo frvt in length, w w  driven throngh a 
sp11r of tho r~~otinti~irt f r o ~ t t  ~ I I P  h n k  of Golrl Crrnk to tap the g ~ ~ r e l  
pit nt thr! pl-opr dcptl~ Tor r~nrhing the lowest ~cag in the hed rock. 
'I'hn APRLI~: 01' tlie tuntlrl, likr tl~nt, of its contained sluice, is 4 inches 
t n  12 foct. It WHR t11-ivrn with air nt the rnte of 8 fcet a day in slate, 
iit II cont of IktJll pr?r fr~ot.  Ko tjmlwring ir ~ ~ s e d ,  with the oxwption 
of N faw ~ot,rl ncar thn c!nds. 

'rho sluk!o running tl~rotigli the tunnel is 4 fmt midc an11 4 fcct ln  
F n o l ~ w  dncp, innide mrnnlm, of 2-inch nntive lum~wr, lined with 1-inch 
'%nsnh7' ar linirrg hoanls, 1111 lomlrer p l ~ n s d  and sized. The sills am 
Inid on ired roclr, and ntu: 6 inchrs squaw and 5 feet long, thc posts 
l s r i n ~  nlao of thr! .sRnlc sixo. pasts and gi  11s arc h r a ~ d  1 R inch 
piwrs. Tho ~111ico in  :-l,iiH) £art long fmm the tunnel cntmnco and 
~.xt~ndn for mn feet rtp the bed of the pit through the worked-out 
 round. Homlders na I n r p  nx 10 itlclles in din~netcr Rrn hnnr1Icd in 
thia trluiw witllout difficulty. The amount of wrttcr u ~ c d  varies 
n~tnnling to t Elc w o n ,  F)u t avcrxgcn 2,54 m i ntbhes. Riffles a1.a 12- t ~ y  
12- Eby ?.?-inch spruce blocks set on end, ~ r , p t r ~ t d  hg I + -  hy 9-inrh 
~t.rip, S P ~  OR ~ d p  rtnd nailed with h~adlc+r w ~ i l ~ .  T~IP. duty of a 
trlin~r's inch of w a t ~ r  is :! cnhiv yurds p r  t w e n t ~ . - f o ~ ~  haurn. The 
nmorint of lumlrer nnmrswry fnr ctutrtrta*tinp on* ho~r of n n l t t l r ~ ,  such 
a4 the n h o r ~ ,  tlpproxinrt~lely 1.11 H) fprt, i.r ~)rohrtlrl.v cxccsuivs for the 
needr of tho rase, 1 m l  cnnditions in th11 h'nrtll frt-quentiy mult 
in jnr-~d gxpenditurr for thr a k ~  of hnrknirtg work. A b u t  25 
wands of nails were conrrt~n~rd to mmb I ~ x ,  nnd $10 worth of labor. 
The cost will not f ~ l l  ~rmtlj-  Iwlow $40 p r  b x  of 13 feet, exclusire 
of cmt of tunneling nnrl *tiootin~ out thr bed rock to p d e  in -my- 
irlg up tho through the pit. Thp nnnti~l cost of maintenance, 
ineluding ~ ~ n o w a l  of  rimp tllockg, whivh laat two y a m ,  and renewal 
of lining hoards, is spproximatdg 81,cW a gear. 



In tbe awing of thee gold, wliich ir tine rincl rough, 23 flash of rl nick- 
~ i l v e r  aro distrihatctl itr t h ~  hnxt-. Onc flwk of quicksilver is  con- 
numed pcr month. 

Six vadercurrrntn are plnc~cl tlms t h ~  end of the duice, within a 
Imfih of from 3(Hb to 5110 I ~ r t  of  the cml. They RI-e transvcrwly 
urntnpd, .d-I h-v 14 fcrt in d i t~ ( i~ l r io t~s .  R ~ C I  on a gmde of 10 inchen 
to 12 fcet. T h ~ y  nre furnishrd with Hunplria~l ~-ifIIm-wden ntriptl; 
mit.h flnb stmp imn ritiiled to b h ~  top. 

The first r i l l l  feet of tho 
sluice arc cl~nanrch up rnont,I~- 
Py, nnrl in th in  Icnpth 75 pcr. 
cant sf thc gold i* m i d  to hr 
saved. Thc rcmnindcr of 
the ~ l i l i r c  i~ ~~lrnnrd I I ~  once 
nypar. Thrr nxprrirnt,~ with 
the undurcurrontn wan not 
mtiwfnutnry, nH l-nry little 
gold was cn~ight in tllctm. 

It wkould he esptwially 
nokd t h ~ t  in the Sor~th 
Const province t.ho placrl- 
goI(1 is of r~ccnt  oriain, is 
~wt, rr,mored nlorc? than u 
milo from i t s  originnF soarer, 
is low in finenem (in the 
present cam $Ifi.60), nnd i s  
bright and rnugh. Flow- *.*. .% t t '  

ever finely divitlcrl, ~uc l i  gold 
is  ensy to asvc, trnd tl~c! nrl- 
rantaffr! of 18tId~rcltt.r~tlt~ 
may IIP q~tc..rtiotiod. In thc 
interins of .\lnskn the caw 
i s  difl~rrnt, ns will IN sern. 

In the Atlin district of .-.,om .,-I mCk I.V 

JErit icE~ C bh~mhitt the gmdcs 5-4. . _ .  --U1 

attainable in t h e  t ~ i  1 sluices Fw+. 31.-r; lrt la~.  Iwrv 1 1 4  ntl YcnF;w I teck. Atlln. Britlrh 

HPR pncmlly low, fro111 3 t c ~  t'di~mt>im. 

5 inchm to the h x  Impth of 12 f r~ t .  JlcKtlr! UI-eek forr~tr an rxrTp- 
tiort to this rule. thr ~ r n r l c  h i r i p  s inchcn i t 1  thc slaic~s trf lmth the 
plnnts nam oprating t I I P ~ P .  Thcl prartiro of thc ,\111~1p!11af ed JICKCC 
Creek 3lining Cnnipntiy on t h i ~  creck i-: RA fol lo~~s:  

The sltliccs, of w hicbll I h s ~ r  lrrc two, nrp 64 141 R T I ~  71H"f~t long. The 
@e i s  8 inchcn t c ~  12 f ~ r t ,  and the inside c l i n ~ ~ n * i n n s  of t h ~  ~ l n i c e ,  
exclurriv~ nb l ining 1 ~ ~ n r r l w ,  nrcl 2!1 inches wide t)y :{Sf i n c h ~ s  deep, as 
illllstrated in fit. 40. 



'fl~r r t ~ t r c ~ u r i t  of Fa~trlwr in a nlriic~ box l i k  that figured is as follows: 

H IrrptP. I )I!. 4 inrl~ea I*? 54 fwt. 
4 pill*, 1 IF t3 i~rht* by R fwt. 
I H  lrraru.?l, 14 Ily 4 inrlrw 1ly I icu~l. 
I t t r p  ntil, la hp H inrltta l ~ y  12 h i .  
IR I r w t  ~tm1w, I! by 2 Ily 3 inch(%. 
3 hrtttrrttl 11001d~, 1 4  by R ir~chcrr I r y  12 f t d .  
1 Fmttotn lmnrtl, 14 IF!. 4 it\cttrw by 12 fwL 
4 pide fimnl~, I by R invhrm hy 12 Iwl. 
6 side harlw, 14 hy R i l ~ i ~ l l ~ ~  hy 12 fwt. 
2 lining I~ourds, 1 .j hy 8 inchtw by 1 !? fect. 
SR rii?h.hIr~'k~, H by R hy 12 inc'he~. 
I f l  riRh btrltm, 1 hy 3 Lv 3 inrhw. 

K w h  box, with r i f l n  hlot:kn, vot~tttinr; nl)proximntcly 540 feet of 
Itimliler. 

Tlla use of 8-inr:ll lutnhtlr i.q n nac~mity if t~ntive tirnbr i~ 11x4, 
IBinch 111111 tnr l ~ e i n g  vet.y uufircr: and tllv rxpenno of 1111 iplaying i t  
plahihitivcr. Tbc cod, of each hox, including IMPS, ttvP.rages $25, 
nluictj 1111nber being $4-5 pel- t,ho~~nnnd tlnd tile laifflu blocks cmting $H 
PPS IKIX length. Thc: set t,ing of the riffle bloeks with alt,eniaix Apar- 
ing, as rcp~.n.qcntcd, in ~rJc1 to he >ertvant.llg~suu, causing a craw cirru- 
lation and cousoquent ~t irring action. Tliu ~bifles are nailed in sets 
of three to 11 riffle strip nllt~idn tlm Humn, anrl nrc! pilctl ap ~nrtldy to I lr 
put in position tls occnnion dmnends, Ptsln r-ifllen, 12 f e ~ t  in Imgtl~. l~~rnld! 
of 3- by &inch atrips, net with a right-angle rlppa~.~l~ant and whlul \\+i!ll 

l ~ n g l ~  i rotl, am u ~ e d  in H. portion of thr hoxnrc. A n p c e  in lrf t Ile t~\-i*en 
the Iownst ttvgla and the hottorn of tha hox, thc long fitrip being nclt 

with a @in into crow stripu, N fert npnrt. The blovkr are l~eing gl-d- 
ually replac~ci hg this t.rp~ of pole rifflo. The gold is rmrse. and it 
is said that u~ldew~~rrent.;  would IN! of no adrnntngc. Ln the tirst Ims 
S.5 per rent of the gold is caught. It1 thn firlit five b x t n  1111 t h ~  
gold ig caught which p a p  to clcnn ttp. 111 orlr clrwn-up $k%,t)Ot) wan 
caught in the first box, IW ~winht 81,9ol3 in ths  rcmnindrr of the i t  Kb- 
foot sluice. The clewn-ap of 1 hfi n p p r  t\\.r~ F~oses tat kca place onre ill 
two weeks. I n  Ehi~ B ~ U ~ C O  the mint'r's inch is snid t ~ )  11n1-c 11 i Zu t~  r)f  4 
yards. A new box ia put nn the ~ r l d  of the tail slrtice ckrerj* two 
dapa I n e n  tho end of thn xlvirc is ~prr~rF into Y'r, n bingrd ptc .  
with steel plates on hnth ~idc..;, is  twed for diverting tho w n t ~ r  and 
tailings into one or the other hrnnclrer. 

f!!prience on McKce c ~ w k  I~PPCIIM to H ~ C ) T V  thilt thc go111 in  n t i ~ r l l  
in R comparetivsly sbort dintuncr. Tpt ~ ~ I I V R I  tniners i n  L'III ifi~rrii:~ 
ni~intajn, and with rappttrent reason, that thc longcr t h ~  sluit-~, t t ~ c b  
mow gold mill be sared. For esnruple. nt the I1iddt.n Trcwr~rtb drift 
mine, i n  Elder-o County, Cnl., it wnw stated trl t,!ic w r i t ~ r  t l i i ~ t  the 
2 ,5 (~1  feet of ~Iuioe boxes, 19 hy 91 i l w h r ~  in thP nltv~r, with ir.011 wl- 
wheel and rack rifles, and an undervarrcat atti~ahod, wrrt! i tl~ulliricnt 



to save the gt,ld. The ~111ict: hw a g d e  of 14 inchen ta 12 feet, and 
90 paundv of q l i i ck~ i l v~r  WPPO unerl in rhargin~ the sluice. 

The prcentage; of Eold 111 the upprr 1% feet of the slnire was as 
follo1vs: 

Per m t .  -.- Ju llpper 1 I w t  ............................................................ r 3 . O  

In upper 10 feet.. ......................................................... R. 4 
I n n e x t 5 0 f e t  ............................................................ 9.6 
In next 60 feet.. .......................................................... 2.0 

This portion of tho daice wt~q cln~rled up nlonthly, and way fur- 
11ishcrE rvitll old car whmlg, ~cgarderl na  tho best rifle, and with iron 
Htlnprixn rifflcw. 

The q q w r  1,onrr f a ~ t  of thc ~tuice mnu (:leaned up once in three 
wonhbd, and the who10 ulr~ice nnd undcrt!urrenLq annually. Five per 
centof the total procltlct wrrv othi~hed from the lower 2,380 feet pavd 
with qaartx H ~ ~ I I P S ,  nnd i t  is patimated that nn amount equal to 3 per 
rrnt of thc tohl prodrtct C S C R ~ I  into the canyon below. It ww stated 
that one-half mile of tll ix cazi+ron was lessed to the China- for $5,UOO 
per annntrl, wbo cleaned I I ~  at a profit the gold which had escrtped. 
The undercwrrent was not r ~ p t d e d  tw of great value, except for tho 
wiring of exe~ssivelj~ fine gold und free quicksilver and gold wit,h 
~ U R Y Z X  attarlmd. 

Mr. IY. 3l.  .Johnson infornrd the wrikr that in Nevada County, 
( ' t ~ l . ,  it1 t8hc ca:e of R 51~1136 14 d e w  in length, the Erst tiva ont of n 
total of #even undercurmnts p m r d  fin economic sncc:cess, the last two 
harrily paying to clean up. I t  \!-as fonnd bart to cIean the five undtlr- 
currenh at intervwla of t a w  15-eeka. 

The experienm on Pine Crpek, Atlin, in the mstter of mving gnld 
is not I+O mtisfactory as on llleRee Creek, scmnlinp to opt*r.titorn' 
shtementr. PI. XXIII, A L (p. 132) shows ono of the 120-foot s l ~ ~ i c ~ s  of 
thc Pine Creek Power Compnny. It in 5 f e ~ t  hj* tln inchw, Ilu* u ~l-rtde 
of 5 inches i n  12 feet, and is p r e d  with )dock riffles. 'I'he under- 
current, 14 by 24 feet, on s 10-inrh M e ,  wau one nf thr! f r w  instal-' 
Intions a£ the kind see11 in the northwent. I t  WFW und~rlitood to he 
hut tlls beginning of experinlouts ~ i r n i n ~  to mvr tbc tine gold thnt 
escaped with an excessive amount of Idruk annd. The amount of gold 
 covered is 43 cents per cabio yard, 83 whkd, find tho opinion was 
axpressed that a la1-e pel-centage of tina goltl t~r.npe8. The ~rnder- 
rurrent itself had not b e ~ n  i n a b l l r d  a st~fficiently long time to 
~Iete~mliee its ~ficiency. 

The -4tlit1 gokZ is  del-iveci from ol(leth ~ r n v c l ~  through which tho 
present s t r e ~ i ~ ~ n  vat. Thr  golrl  i n  for t hn ~tiost pnrt conrse, hut is well 
roondetl. Ttlat :r c~rhtin ~ ,crr~ntnga  OF it in  fine, specimens mllected 
show. It in cc~.j* probatrlt~ thnt an undue proportion of such bench 
gold will rsmp f~.rbtu ;I ~11tit.r of the short diinen~ions figured. 

Bull. %l-C~5-l(. 



Drop-oRu nre not uscd in Rnp of the *Inices .wen in hllrukt~ or thr 
~ o r t b ;  (;tade is lncki~lp, it in ;me, yet i n  the mw nbrc  nrl*ntinnc.d 
there was Rpsce nF 26 fect v~rtimllr between the ~ n d  of thr nluicc 
and the creek bed which nerved r n ~  the floor a£ the dump. One or t,wn 
dmps of K inches in the nhort aluice would seem entirely ptnrtimhl~. 
nnd would certainly lw atlviwhle. C~rnented p t . e l  doc; not orellr 
generally st ,411it1, hut lnyers of clay are f o k d  in tho p y  ~treak. 
Sucli clay can not ht! proprly dinirttegrated in a short sluice, hut will 
roll in  1mI1~ through thr ~ n t i m  string of boxes, mrrying with it not 
only the p l d  inclosrd ill its mws, hut picking np gold nlready lying 

A usrfr~l devict! to tighten the ht tmm hoards of sluica b x e s  
b f o m  nailing is  shown ilk fig. 31. Tt is cl~imcd that no tongue 8nd 
pml-e mrl? nrr,e~wry with this appliance. 

I n  the Atlin district the mining oporation~ are hindered br bat-!* 
flmtls iri tllp PRI'IY psrt of J u ~ o .  At the property of the-~oci~'tP'  
Miniarc: on l%awldrr Creek, it is the pmtice to cover the sluice with 

Ro. ~l--~ide-board Ilnltwnor uw4 In m a A I n ~  alulm boxes. Atlln, Erltfsh Chlumhlr* 

a wries of small protrctiva d n m ~ ,  so that the d6bria brought down 
I J ~  fhe annual flwl mag not injure the boxes. Th is  dEhrir iu after- 
W R ~ S  piped off, at. the rrs?1~tion of the b i ~ h  water, find the damn 
lire then remov~d. 

The following rl~tailn of this p l ~ n t  werc kindly fttrnintlnd 1 ) ~  
M. Henri Maluin, of t hc ScK.ibt4 M i n i h e  de la Colombia Ilritnankluc, 
n11d will be of interwt: 

The prvperty on Bowldrr h k  npetatd hy the SwiPW MiniPm da la Colomb~e 
nritanniqne in ritnatd in thn htlin ruinir~p divinion nI the Cmiar dintrirt, Rtitiah 
Cnlmlrnt~i~, 12 ntilm Imm the tnwn of 111 lin, rln Atlin J~ke. O p m t i o n ~  were startmi 
in . I I I ~ P ,  l!#)l. and the property l m  h e n  anrkwl r~onlinuol~aly durinp: the n p n  
~ ~ 8 9 0 1 1  TI p to l h ~  p m m t  timp. The prrxl urt of p l d  h n ~  Iwum 3,440 o!a~ht~% wt wth 
$bf;.fi'$ 1u.r #*linlua. Thtb gold iu rattler course, albr'l I ~ I I K P ( ' ~ U  np t u b  r r t i n c w  in weipht 
nre ir~url~l. ITrrtk is rmrrial on hoth i l l  tlw premnt l w r t  nf Howltler Cn+k ant4 nn 
lwnrl l r~ lying n t  nppruxitllate\y the same l c v ~ l  au lhr ahtpek Id. TIFF pld-bearing 
chartn~l i~ alnmt 1150 fept wide, the grade of tilt* cmvk 11r>d varying fron~ 6 per rent 
to m hialr an I n  in the ~rltper rnd. 7I7hew work i~ nnw mrrirzl oil it is 6.1 per cent. 
The dcpth 01 ground sr.emg& Imm 25 to 50 feet, of which the lower 6 feet ia madd- 
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em1 the pay. Tlie bed rnck is n soft slate ajf ywt~m-hne ~ariety, althou~h granitr 
at the bead rrE the creek. The gmvtnl tn lw r~~oved ia rather )wary in rharw- 

&r, Btones fro111 18 to 30 jtwhw in dixllreter ~ v ? k ~ y m i n ~  W per cent of the maw, 
though the ueual diahleter of the &nm u l ~ l ~ r ~ ~ s i ~ i ~ a t w  6 inchm. 
In tha season of 1W4, B -on being rrr.konol tct 100 days, with 440 miner's inches 

of water available, 40,000 cubic yards o f  gravel were moved, at a cost not hr fro111 
,50 cents per rubir yard. It is expected that lnininp \rill be done in the fut~ire for  
40 cenh per cubic yard, including all tLxpe~iw. 31r. \Inluin ~tata that 35 ren* 
would be ar low mtiruate for the htliv tlistricht, ill gt-ne-rrll, for hhgdraulir work under 
the conditions obtaining oo E~hwlder C'reek. I b i ~ t  iu nt.rmio~lally moved for 10 centn 
n cubic yard, and w i n  patches of hard p r r l  are envnuntcred which cmt over a 
tlollar. 

An average of 25 men are employed clurinp tllr summer -on at wages of '$3 per 
day of ten houm, and hoard. Tlir st.lurrm ir o11rr1 fmrli J l l n ~  1 to September 15. 
Spruce and pine are obtainabln on t h r  ~>ro)prrt.v, tl~otxgt! i t  is difficult tn obtain boards' 
wider than 8 inehw. R a w ~ l  Hauw 1tzlnlrt.r r o c t ~  $44 lei- thoumd. 

The water for hydraulicking pnrpnKlres ig 1)rouglit tu r the claim from bigher up in 
Bowlder Creek by a flume 3,000 l'ret ill Irl~wtli, size 24 24 inch&. having n g d e  
of 1 inch in 12 feet. It ftm tsa rlriiriutwl i.n~ucit!+ of ahout 700 miner'# inches, but 
actually 400 inchea is generally aruilal)ltb at 150-foot hear]. The pipe line jp 16-inch 
~teel to the Y ,  then 1Cinct1 to the two ~ i h l l t ~ .  Vat lco~~ver  pipeienwrl, hut the gimm 
are California make. The areragp height of hank is 50 feet, and t h e  giante have no 
dificulty in cleaning bed rajck. 

The sluice i s  1,400 feet in l e n ~ t h  R ~ I ]  m ~ t  86,000. It k 24 inches wide on a w l e  
of 1 per oer~t., companding very nearly to 6 inches to the 12 feet. Rottom hoard# 
fire 14 inches thick, sides E i  inches thick, while sills and poRtu are 4 3~y 8 inch=. 
It is possible to keep a drop below the end h x  of 35 feet for dorny. In piping, 
the h& box in  kept within 30 feet of t,he I~at~li,  and four men for one-half day are 
needed to place a new box at the  h d .  Block riffla we d at t h e  liead of the 
sluice followed by mile. Very little quichilver in Iierhemary, and it is found that no 
gold ia  recovered beyond 2.50 feet of tjosw. rn t l e r r r~ r r~ r l t~  arenot wed. Rowlderrr 
are removed from tlre pit by flat 1mr1d cam rlmninp on a etrvl track. l f  ton large for 
this, which ie seldorrl the raw, the!: are l*l%~tprti~l and shot with 75 per cent dyna- 
mite. The company is IIOW in good shape t r l  ~rpertltt- for period nf ypilr~, mrl esti- 
matea that  the cost s i l l  not cxwerl 44 per w11t of the [ ~ ~ m l u c t ,  

The company leases a portinn of i ts  munt l  ~ 4 l e r e  tl~esitr~ation i s ~ ~ o t  arlr-antqpua 
for hydraulicking, xntl this is rlrifte~l. A1 thcluph the (lrifiir~g upmmtintlr nre ~arrierl 
on under great diffii~ulties an11 reqnire ~ I o n c  timllaring, the work ia mi11 to hart1 1 1 ~ ~ 1  
vroflhble. 

In the hydraulic mining of tbc "White Channel" \rer~c:h gravels of 
the Klondike, the small amount of water avltilablr,, generully from l (H 
to 200 miaert inches, necessitates steep grades to the sltdcss. The 
gold is secove~.ed with cornpamtive ease hecausc the bench gravt?ls, 
~ f t e r  being thawed, are easily diuintegmted trrtd washed. t ~ n d  clay is 
rtbsent from the pay sti-eaks. The sluice shown on 1'1. SXIV, A, is 
carried in a cnt in thp nuitel. rim rock, o t ~  ;I. ~ I U S ~ ~ B  of 12 ~ I I ~ J I P S  to the 
box l ~ n g t h  of 12 feet. 'I'welve to fourteen I~cjx~s al'p orclirlarily used. 
The details of the ~Inicr? are as follows: 3.1. intbhes wide 1)~- 911 inohcs 
deep, bottom of 2-inch and sides and Iirling of 13-irlc:h lumhcr; ponttl 
and sills 2 inches square; sills set in bed roc!< ; riffl~s of spruce bl(wks 
5 inchw high and 9 inches squurc. These cost 25 cenh apiece nud last 
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one season. Through this ~ luice  1,000 cnhic yard@ are washed in 
twenty-four hours with 250 miner's i n c h e ~  of w ~ t e r .  It is stated that 
00 per cent of the gold is mved in thr, upper ti hoxes, only 1 per tent 
of thc total gold baing lost. Tho gold ia  ~ ~ ~ o s t l y  coarse rtnd rough, hut 
very tine gold is found. 
In the caso of enother operation working the Bonanza Creek henchr.; 

it Wan stated that guld wns found tho etltiro length of a 2,000-foot 
bed-rock duim, followcd by 500 feat of 2-foot wooden sluice, on grade 
of 11 inches to the Imx langth. Tllrxk rifler; wetme used in the w o d e n  
sluice, A small n u g p  t wns pic kcd np B,CH10 fcet frorn the head of the 
sli~ice. Another opemtor, uaing 3m feet of 91)-inch d u k e  Imxes, on 
l%inch gt~le ,  with iron-phod polu rifles, said that 9 per cea t of his 
gold was cswping, and hc was of tho opinion that the iashlletion of an 
t~ndawurrent wortld pay. 

I n  a hydmulic opmtion using 500 fcet of hoxes, 2 feet wide, 18- 
inch gwda, with h1oc.k riffles, arvd working R prt.ion of thQ " Whitc 
Channel" gravels whom thc gold is wry tino, bright, and smooth, it 
wrts mid that 80 per cent was caught in the top box, 85 per cent inaide 
t.hs first 15 boxes, and that nonc was fo~lnd in the two end boxm 

In a h n c h  hydraulic operation on k t  Chance Creak, Klondike, a 
small undarcerrdnt with c m - m a t t i n g  riWcs bad h e n  put in after 400 
fert of %foot nluiceu, with 12-inch grade, using hlwk rifles. Th 
undemurrcnt had given very rurtisfachry msrrlts, and a lalagfir one was 
bcing conatnxcted in nddition." 

'Sbo alwve d a b  indicate thut where hydmulicking ia pwsi ble in the 
Klondikc, the gold-.%ping appli~nres are fairly adequate to the n d x  
of the oporntions. An all hydmulic mining in that region is limited h 
~ncient  c h a n ~ ~ e l ~  lyjri~ at an elevation of BOO fcet ot" Inore aibove the . 
prcveat ~ t ~ r ~ m n ,  water is exceedingly scarre, and nluir-ing methods 
tnust be rtdaptcd to tl i ix condition. These methods also depend on the 
noccasity of impounding tnilings on steep bi llsidea (nee PI. XXV, Ij), 
tho high coat of labor ($7.50 u day), und of lurnker ($80 per thousand 
feet), the necessity of making quick and frcqucnt ule~n-ups, and the 
d i f for~nt  econornic ratio which obtains in I-ecovcring gold h-om small 
ptchea of rich gravel us distinguished from large hil ies  of low-grde 
g ~ w a l .  When it is well established, therefam, that no great percent- 
ilgc of in escaping, it is likely thak the extra cast of installing 
arid maintaining complicated saving appliances wollld overbalance the 
inc~'~!kw in p l d  recovered. The rise of drops in tho sluiceg nrld 
Icswning of grade, might, it is likely, result in an inc~vased saving, 
with no extm expense of maintenrmce, except in the wear of r i f l t?~  112 

corbin point.; in the sluices. 
-- 

a* h w l e ,  A. J., Jr.: A Prectlcnl Tmtisc  on Hydra~tlle Uinlng In Callfornla, p. Z41, for it111 
d-dptlon oI underowrents snd the method uI Sending gmve1 to them imm the main sluice, 







h hydraulic elevatol. prnctirn ns pursnd in ~~arions ptth af Seward 
Peninsula, Alaskn, short slnivm ltrc in twr. Here, as elsewhere, a sluiaa 
is genemlly .el  in hevl rwk on R girrtltb crf 10 incbe~ to 12 feet, or n e w  
this g~aile. Ou Opt~ir Crwl;, in tlrc: C i r e r ~ ~ c i l  distal-ict, Alaska, tthe plm- 
tice is to use from 10 to 7 2 boxes of 12 fet-t length, 24 inches wide and 
1 C inches deep, with wooden mil or polr riffles,  hod with strap iron. 
This l 4 . s  to the elevator atImp, 14, feet d t ~ p .  The pssitior~ of the 
clevfibr with refemnee to t h ~  nluicr I)elow it i s  ~ h o w n  in PI. LYV, 4. 
The hi1 SIU'JPR following the e le~rr to~'  i t 1  th~t CnAA spec!iiisd ifl 28 feet 
higher than the h ~ d  nlnicr. The t41i 1 ~ltiica ron~ink of fire SCfoot 
tmx~s, 4 feet wide, and the prncticc: i~ to ~ i v n  f ~ I Q  limt ])OX either no 
grrtcle, or a p 1 e  not excacding Y inchecl. 'Tho othor Imxe~ are  add 
from 2 to 5 inches successively, rt 5-inch gmde hsing mtninetl far all 
hrlow tho fifth box, if more are ntlrl~tl. On Ophir Creek, where there 
are ~ i x  elevakor plants i n  operation, iron riffles are gonerally used in 
thc discharge sluice. A type of riffle which ii nsed in the head h x  
is made of railroad iron, c l ~ t  in shnrt pienrs nnd wt t ~ a n s v o w ~ l j  i r r  

Ro. 32,-Ralt rl me* nRed in S?wnrd Penins~lla. 

tbe hox, fomnin~ n Hnnprian riffle. Another kind in much favor 
throughout %wud Pcllnin.uula is  composed of a set of T lxilu, in neb of 
4 Iaid lengthmi~e {,see. tig. 39). Thwe are made with a locki~lg athwh. 
nicnt, and are put in tllr HI i~ico  psido do down. T ttnglp-iron rifles, 
made in I -foot Hrluara cn~twtilhgs, Inid i n  the sl nice so that the slots set 
longitudinally, and with t l i t?  Rnt ~ i d n  upprmost, are n l ~ o  1-cry s ~ t i s -  
factory and durable, nn(1 on ~tccot~nt of their lightness facilitate the 
cFm-up. 

The proportion of gold mught in the head and tail sluices varies 
according to the pmcticc. A t  Clnitn No. 8, below Glacier Creek, the 
g~avel  is  run tllrough 250 feet of iron boxes, ant? the two lowar of 
wllich, next the elevator sump, conbin rifles, These iron boxes are 
10 feet long, 81 inches wide nt the, top, 27 inch- at the lmttom, and 8 
inches deep. of a single bent fib~et of iron, lapping 2 inches at, the ends 
and fastened together with two bolta. T11e material slid'es errsily 
through the cut in these, which are laid on &inch grade ta the eleva- 
tor. It is said that 50 p e ~  eentof the gold jn r.tltlght in the last two of 
thew, and 50 per cent is caught in the tail sluice after Ithe elevator. 



In thr e l e ~ - a ~ o l ~  ollei-ations on Ophir Creek nnd on 14ssin Creek, in 
tlw N u ~ t ~ e  district, it. is mid that 7.5 per cent of the p l d  is caught 
1tefol.e tlhe uictnhr, and in vne c-nsc no gold mas mrrght h l o w  the fir& 
four 1~1sc.r;  of the tail f l t ~ n l ~ .  'Tlre expc1-iance in Soward I'eninsula 
hw s h o ~ ~ n  r h t  the p l d  is for the most part rough, and even crystal- 
line, and even when finely divided ia saved with m e .  One marked 
rsr~ption was seen at Anvil Creek, where n 5ml-foot &ring of lmxex 
oa 4+-jnch grade waght gold for the entire Een&h. 

TAILINGS. 

Itr has h ~ e n  said that the most important pwt of the equipment of 
f i  hydmulic mine is the dump. It h m  ksh~en foarld that the alnouni of 
material which a n  be moved is p v e r n d  pri~aarilp hy the grari~ of the 
sluice boxes. Reference, to table 11 @. 139), shows thnt there is a fairly 
constant mtio between the pade of the tail sh~ico and the amount of 
gravel moved through it per twenty-four hours p r  miner's inch of 
water used. 

Since it is a primr? necessity in hydraulic mining opsmtions that IW 

large 811 amount of gravel as possihle ahall bn deEiverod throu~b the 
hi1 slnice und diqwred of on the dump, i t  is evideritly of the highent 
importurlce that a at eep grade, 12 inches in 1 2  feet i f  po~siblo, nnd on 
no :wcouat leas than Ct inches to 18 feet, s11011ld he av&ilablo for the 
sluice. It is manifest1;r impoaai hle to xerure this g d e  if the natuml 
slope of the ground or creek hottorn over which the material i s  run is 
les3 than that required for the xluicea. The g d o  of the surface must 
in fact he more than that of the sluice, in order that thorn may be 
ample vertical s p c ~  helow the end of tho lowest box for tho tailings. 
In hydraulic opwntions on henrh p v e l n ,  :is, for oxnmple, in the 

Klondike region, the conditions for obtaining @o for the ~Iuices arc 
more favorable than in nny other hydlaulic operation of the North. 
The gravels of the Klondike W bite Channel hcnchepi sre eadly movrd 
after they are thawed. This is  fortunntc, ns an account of tlla small 
amount of water svailxble hgdmulin mining on tho hent:hca would 
otherwise he impossible. The expense of keeping up d a m  for 
impounding tailings. however, is considernble. Naturally the barren 
tailings, consisting of white qttnrtz stones of the size of p v i n g  ~taneu, 
a n  not h allowed to wash and slide down to tho creek hot ton^. Were 
this permitted, the c m k  rninvm would soon find their cuts flooded ~ n d  
their gr-onad covered with thoasaltds rrf tona of umlesa dbbris. Thcre- 
fore iniponnding rlxtrls far hi l ings  muat bo c~nstructcd of the strcrnpnt 
nvailable ~naterials, in ord~r  to mist the weight of the stones. The 
cost of )wilding tailitlgs *.ranis of brush and ~ 1 ~ 3 ,  20 f ~ e t  high, in the 
Klonciike, is $5 per l i ~ ~ e u r  font. Ketainitip dtimn along Bonanza Creek 
i n  the KEondike are shown on P1. XXV,U. 



In California hydraulic mines the dump, even after a series of drop- 
o&s 35 feet ia height,, wm sometimes in ri canyon hundreds of feet 
vertimlly below the end of tho sluice. Thr, reirlarkable topographic 
conditions m hich dlowed of s ~ w h  :t phe~~o~~her~a l  dump prohrcl~ly can not 
bfj found in another placer country, and certainly slot in those portions 
of Alaska here considered. Even in California, however, it wrts of hen 
fotznd necessary to distribute the dump by means of YFs nmr the end 
of the tail filuice. One such R J - S ~ C R ~  i~ in pract,ice on McKee Creek, 
Atlin, and has already beon refel-red to. In hydntulic operadonx 
where 1,MM cubic yards or more a day are handled with low dump 
two carpenters have frequently to he employ~d tzt least bdf of t,he 
time in adding boxes to the tail sluice, If the dump be proper]? 
spread in delta form, the operation can he carried on in placea where 
otherwise it might be impossible. 

Where hydraulic opelxtionu are condnctcd in creek beds of low 
gmde, below the so-called  loic ice-lwx gmde." or 6 inches in 12 feet. 
some expedient must be adopted to get rid of the rtccun~nlation of 
hilings below the end of tho sluice. If the topogmphy in ~ u c h  that  
the water runs off and only the solid rcsid~ie of the trtiliags wcunlu- 
l a b ,  the expedient ia sometimes adopted of " pipirig" the drrn~p away 
with an extra giant set in a convenient position Eor the work. T h i ~  
giant; generally ~*equires the services of one rmn, and, although nsecl 
only a poi.tion of the time, may be figured under Alaska conditions 
to add from 2 t a  5 centq to theoost of handling. the xravel. Theeffi- 
ciency of the plant is detracted from by so lnuch p w e ~  as is 
required to push Ghe tailings out of the wny. It can not be too str~ng1jr 
ildsted on that when this or nrlj otber device is r~sed to move or ele- 
vate the tailings, the strict principle of hydraulic mining is departed 
from. The use of tbe steam or horse ecraper in removing the tailings' 
of  dl plants is discussed on pages 70-72. 

Lf the grade of the creek bed is  lower tban that necessary for the 
sluice, the tailings mud be elevated and the water pumped from the 
pit. Mechanical elevators with the addition of a b ~ d - ~ n c k  dmin are 
sometimes used, though not with success, so far as known. In one 
case on Mastodon Creek of the Birch Ciwek district the installation of 
a steam scraper for lifting the tailings from the hydl-aulic pit was con- 
templated, the water being handled by n bed-rock dmin. which hsd 
been instailed at great expense. 

THE HYDRAULIC ELEVATOR, 

';ha hydra~~lic elevator is too well kuown to need elrrbon~te descrip- 
tion. The principle is the &me as that of the it~jector. Water u u d ~ r  
premure diwharged through a nozzle H P ~  within n ~tee l  jacket e l w t t ~ s  
a vacuum and mu- whr-t~bo~nt one-half t ho  c1lrtlnt8ity usrxrl lly the 
elevator-and accompanying solid lllaterial to rise to a height come- 
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spr~ding to rppmxirnatrlp 10 pPr cent of thc head under which the 
walt~r act-. Many el~rntors have h r n  I IW~, trnd they all art o) the 
~ ~ n i p .  prinr:Iple. One of the nec~witirs is t h r b  r n r ~ ~ t ~ n  t adrnianion cvf air 
with the tailings, which, hy twin:: vol~~prr.wed, aids in the elevating 
process. Those eleratom am ccmsiderr~d Iwt  which admit ttir moat, 
freely. 

An excaedingly simpla form of hpdm~~lir ~ l ~ v ~ t o r - t h e  po-called 
"open" elevator-is in use i n  ~outhorlr Oregon. Tho gmvel is piped 
directly into an inclined box R hy HI1 Feot ill dirnnnnioris, whirh hnq a 
false bottom of punrh~d iron plstp*. All t l~r lintw run hrrrk on the 
plaak floor of the box to the und~rrtlrrent~, thv nrrrsixa falling to the! 
tailings pilt! at the rnised end of thr! Imx. TIM r.ontrivance in IL make- 
shift, hut is errid to b~ sact:aa~lfnlly i l s ~ d  i n  t h ~ .  A m t  ~ t r ~ l ~ r l l  hecln of 
southern Oregon. 

A hydraulic ele.vator will wink n pit in rr flat pirrc! of ground mn- 
taking: no 1~rge &ones. In uhrting nrw work otl p l u - ~ r  g r t ~ n t l  it i*. 
in fact, the practice t rh  s i n k  t h ~  pit with tbr ~ I ~ v u t ~ r ,  'J%P portinrt of 
the h=pli%ulic elevator showa in PI. XXVl, ;I, in' in pwition in tlw 
bottnm of rt pit 40 f~crt deep, on G l ~ r i ~ r  C w ~ k ,  ,+wad I'eninsuia. 
T h i ~  pit, whirh is 90 by GO f e ~ t  in tlirne!tsiona, ITRU snnk ill trn d s v ~  
by n 7-inch elevator, smaller than the one ~ h o m n  in  the pirttllw. using 
3'35 miner's inrhoa of wlrtpr at 360 foet b~ai l .  At t l ip  cl~tir~l  n ~ x  t llifil~i'r 
np the creek R a.similnr elemtar mw in we, and R di*lrril)t,io~l of  i ta  
opcmtion will he of internst. Seven hundrPxl a d  sixty m i n c r ' ~   inch^^, 
urld~r 330 f ~ e t  pmsnrc, werc u d  in the oppmtionx. The wshr irl 

~flurtled hp tbc Mclioccne ditch, dcsc.rikd on p p n  123-120. The p ~ l n  
01' Glacier Creek does not exceed 50 f ~ e t  to the milt? in ia lower pnr- 
tion, where this pmprty is rrnrl<ed. The gmvel depo~it, which i~ 
wida and L% f e ~ t  in drpth to M rmk (we PI. XX VI, h'), can not h 
worked hy the hpdml~lic rnrthod nn r r w u n t  nf the impo.rihilit,y of 
d i n p q i n g  of the hilirlgs. Ther~fotr 11 long cut i n  ground-~lttiod r ) l f  
to thn depth of t i  or 1 ftnet lwlow the nnrfac~. Thr ~lrrntor sump. 
which mlwt & h u t  5 5 ft-et nnd 10 fppt i II tu the 1 ) ~ d  I . O C ~ +  in sur~k 
in the h t tom of the large pit. The elevtitol., which, with the l~t-r~d 
 hove Riven, lifts 36 f ~ c t ,  irl ~ e t  in psition. For tbiv groand R No. 1 
eienbr, having a 10-i nch throat and [wing 48-inch nozzle, i~ ernployrd. 

The h-ydnwlic elevabr, like t h ~  one sknwn in the photo~raph, in hp 
no meanrr simple. lt con*ixh rif 15 large partti, some of them very 
heavy, and a number of ~ . d s ,  bolts, h n d e ,  and momlcn shvru. The 
cost of t h ~  one sf~own i s  ~ppmxirnately $750 in Sltrl Fmnciwo, and the 
weight is 2,000 poundrr. A pipe is led from t h ~  suppli pipe to feed 
the nozzle of the elevator. It is cunnecbd to this by means of the 
ball joint. T h i ~  joint, uhown in the photopph,  is exceedingly con- 
reni~nt ,  as it elYows thn pipe to enter the pit from one of ~ v e r a l  direc- 
tions, Where the upcast pipe joins the tap crastimg of the elevator it 







aho111d he m d e  to fit orer rind O I I L S ~ ~ P  of this mqlinp. su that there 
will no Imk. The tastitlg st~clr~ld Ile riil~~nerl on~sit\irlt: tn rr t l~ptb of 
Y invhrn. ' 1 ' 1 ~  j ~ c k ~ t i n g  nf t h ~  n n z z l ~  ir rorlsid~red verr p o d  pi-ac- 
tirr, IW it p w ~ ~ e n k  wnhothcrity with ~ I V C ! .  111 the t y p  of elevator 
~ P P C  nhown the adrantagt. is v1nimd th:ic the F'RS~OI~H p r b ,  lining, 
Ib:rt.king, 6 r ~ t  ~ection alnlre thm~t, top section. etc., are separate and 
rnerrly fit together, Ireing held a ring of w d e n  s h r e ~ ,  RJ abown in 
E'l. XXV, 11. Thi* r)l>\*irltru t l r ~  use of hms*y aqt ing~ .  The u p q t  
p i p  is  a lad~ .  of Inp-rnclrlp~i s t ~ e l ,  one-eighth inch I I I  and 
rit hrr lmd or Ilnnpr joi 112.4 tr~rl !m u n d .  In  the plant de-?cribwl t h ~  
pipe WKS in 1M-font Lngths :~nd t h ~  joint  war m ~ d e  fq- lml t inghg~the~  
woodcl~ blocks, lo by 1 " ~  24 inclhra, wit11 rr ldf-round rut r n ~ r i ~  to 
admit the p i p .  The u p w t  pipe sllnuld Iw! wt at an angle of ti0 . 

HF far tllr I I I W ~  impol.tRrlt p~rts  of the  levat tor rrs regad8 W ~ I .  RI.P 

the th~nu t  ~ n d  the l t m I  w11it.h rereivtw the impact of thp. pmr-pl ir tlw 

herrd hnx nf thp tnil slnicc ~bnrt . .  I'hrstl two partenr~ mnnparlrw dcel 
cm.rtinp#, ~ r l d  i f  the grar~l is  w r y  wtlttrp and sili~eorm Inny rvr~ir nut in 
P I .  For the 10-inch ~ l e r ~ t a r  tha t hronr  weigh^ 4c r t ~  pn~znds 211ld 
the hard tICH) pounds (prim lh V P ~ I  t,r per pound in Pan Frnnriwo). Thr 
manner of setting the hoorl in tho hmd hox of the. tail uluirp is shown 
in jig. 33. The upcast p i p  i~ lnid   pin sf nn inrl in~d fn~mawork ~ r f  
fonr IenHhP, of 2-inch plnnk .' fret, wide, and e r t ~ n d s  d ir~rt lg  inbn tlw 
bottom of the tail s1oic.r. (h PI. SSVTTt ;I.) T ~ ~ r l i n g  to t,he thro:lt8 
of the e!e\qtor direc.t?llp ~ b o r ~  the nozzle is a ~ l t~ i cr  h ? c ,  which condnct~ 
the p r e i  eitbpr fmm the h o x e ~  preceding i t  or from a bed-rock 
sluice, which is carried hc. k on ~rade  in the pit bottom F L ~  f ~ t  ~s tlw 
gravel is pi@ down. On Glacier Crwk the ~ m r e l  is Id 20 the ele- 
vator in 24-inch iron tmxes un 6-inch g r n d ~ ,  with or without mi! . 
~ i f l e ~ .  After lmr in~ the discharg~ of the t lpast  pipe t h ~  g r t l v ~ l  
p.we9 through eight or nine 36-inch b x r s ,  with T-mil riWc~. The finrt 
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t \ro houm have 4.fmt sib, winforcd inqide and orit with ~httet iron, 
ttnd a n  ~ e t  high nn :I trestle to ~ i r v  tlip r l r * i r ~ d  r l ~ r ~ t i o n  for m i n k i n -  
ing  the d r ~ t ~ ~ p .  The pmdc in ~ i l h e r  1 1  or 1 inrh in 12 f e ~ t  for thp E I P ~  
box, 2 intnh~s for t hr wtnnd, 1 itirl~rl. h r  t l ~  thir(1, -j inphp..; fnl. the 
fnurth, ~ n d  5 inrb~. i  for the wuwrrding lmxm. 1 t Iq propored to sup- 
plant. M-der i  rlrlir'r Imxc?s.~n this claim with iron Imxer % to 10 f(*c.t 
Irmug ~ n t l  f ruru 2 to 3 ftrt wide, of onc-fourth-inch shwt iron, wcighi ng  
Froar .YH) t r l  r;Ol r p 1 1 n d r  ear11 and rrmting from $15 to $20 in *%II J?I'RII- 
cisco. b 1 i w  h ~ ~ ~ l t l m m ( l  nncl twenty m i n d *  inr.hr~ of makr  rtw 11s~.rrd 

for t h ~  r l~vt l tor  n11d 24)  jflche~ are uwed b h ~ ~ u ~ l r  thp 3-incl1 nnxzle of 
the giunt,. Thc w n k r  i s  distrihutcrl from the. supply p i p  1 ! ~  11 -inch 
pipe to thr two anzxlen. I3y this srmngrmfint srv, ctrhic yndw nf 
gmvel mn I* h~nrllrd in hn hntrm. It i.9 mid that tlre el~oator is 
not b n n d l i n ~  over or~lt-httlf tlit! g m ~ ~ e l  thnt cortld Irr p~t  through i t  
if  t h ~  lasp-r a~nor~rlt could Iw n~o\-etl to t h ~  tlrroat. Exl)rrin~rnt..i 
with wmpcm opnlatrd 1y watcr p w c r  Rro in prorwur. 

Tha ymctke hrnb iq first tn run l ~ c k  with w mrrow rat. 4511 ftart tly 
t he  creek from t b ~  rlevntnr thrrwrt, t b n  t o  romp fnrwnnE toward the 
elevrtbr, I lr~nking ~ l o l v n  the ~ i d ~ a .  

Tf tbr  cmot is l:dE fcbrt. wide. 350 f ~ c t  long, and 25 f ~ e t  d e ~ p .  n new 
get-up nnlst Im r n ~ c 1 ~  rl-l~ry t.l~irf,?=fr)~ir day.-, I L ~ I I J ~ I ~ I I ~  thnt tho ~ E A I I ~  
i ,  rnn all t h ~  t i m ~  112 its full trtpcity. To n~alir t h p  lirw wt-111) rlf 
boxer; and to t~a i ld  the trcstle r~r~rrirrs $4.1110 wort t~ of lur~ll~cjr ltrjtl 11111 

lahor of 5 men for five t l n p .  Tn wl(1iti1n1, it t t t k ~ ~ ~ l  thr mholc crpw of 
the placer one d ~ y  to take t hr! t*lnvntr>r f rnm i trr old ~msitiwn nnd p1ar.r. 
it ag~rin. The tots1 ~ x t m  rxprnw is, thn, ncarly bt,rK)O in moncl* imd 
at least one full  day out of thtl whclrt worlring spason each t i m ~  thnt 
the ~ I ~ v a t o r  is moved. 

In ,%wnrcl Penins~iln tlin h n n d l i n ~  of howldt~m gives litt1o tronhlc 
with the elevator. A 10-inch tllrt~a t will l11kt6 H 92-inch I~owlclet.. It 
i~ not l~ncornmon tcl FCC tho mrn n w r  nt hnnd t l l r o w i n ~  small stonr..r 
dawn nt tho throat of ~ J I P  ~ I e t n t n r .  'l'hiq i n  I rvr-arlsc stovleri n1.e jnrnmd 
in the throat. Ttw e l~rntor  for thr, ~nolncnt is not r.lrtirin# tht* pit, 
and thr s m ~ l l  stonc~ artificially fell will ikrE ng smnll rrlnnon halls t,o 
brcnk tphn obstruction. 

It ~ h o ~ i l d  110 notrd tllrrt n v c ~ y  largo attlor~nt of wutor is uwd for tllr 
elevntor as compan*d with thnt t tsrt I  for the ginnt. It bnn h e n  fotind 
m o ~ t  rconotnjr~l to distribute the watcr rmr-tlritd to tho giant nnrl. 
two-thirdcc to thc eltavator. I f  t hc rlcvntor i~ too 111rge for. tho w ~ t ~ i .  
used, t,hn ernployn~er~t of a rllokcrt noxzlc or an~al ler nazxln ~ v i l  l ol)vit~lr- 
the difficatllty, while thc larger. t h r m t  does no hnt'rn. Orlla crf tho most 
cornnlon difficultic~ with the h?.drnl~lit. l i f t  i~ thc! fact that i t  will cbokc 
if 1-eqtiir~tl to ~ n i a c .  too mt~rvh seepHgo or pipn wntor.. 

F:\c.vator pnrtiam in hydraulic mining tjns h r ~ n  no liniitc~rl in itr 
spplicatioa, and bna ttiet with little success, t h ~ t  detinib rliles for 







the pidance of the miner hn~rt not Fwn formulated. The h s t  that 
can he done is to cite exumplcs of tbt- r~stilt..; r r F  ack11~1 prrrctir,~ rtnd to 
enurnfirah the difficulties eexperienrt!d. Jt i.; 1~ rornrnon wj-ing amwg 
w,rs  af llydr~ulic rle~.rstors thtit t h r b  i t l ~ c . l l i ~ t r ~ -  \v il l handle al l  the gm\rcl 
thttt can 1 ) ~  got to  the throat. 

The tablo for uge in hpdmulicelev~tcJr u ~ ) H ~ H ~ ~ ~ ) I I s  i s  ns girw hy tllp 
manuPacturcrx: 

The above heads are tbose whie!~ t i l -F gencrnllv availdtle in Alrcqkn. 
The amount of water that c a r t  lw! hjtnd [('d R I I C P ~ S S ~  ullp. in  ~tEdition to 
tllnt corning through t.he nozzlr. docs not in practice exwed onc-third. 
I f  there is R 1111-g~! quantity of seepngt: wntrr t l~e ext:ess must tw taken 
care of hy 111mns of an a~lxiliary ~mtel. lift, .  One of t.hese is show11 in 
position in PI. XXV! A. It taker; ttn 3-inch ~lippEy pipe, choked to  
%inch noez'lt? h &inch throt~t, with ?O inches of wrrter at 100-foot head, 
to lift 80 inches of water 26 feet This lift weighs 350 pounds &d 
c& $140 in Yan Frsncism. Whether such a li f S  is needed for con- 
tinuoas operation or not, it is vonrenient to IIRI-e iit nt hand for assisb 
ance in tempomr)* punlpjng of water from the pit d u r j n ~  bbo time of 
clean-up and other pcriods when the niain elevntoi' in  not ~ c t i n g .  
Double elevatoru a1.e .~;omrtirnes used in preferonce-n much more 
~xpensive installation. 

All the I~pdralllir elevators swn in Almh were of smnll capacity7 
mrrying 10-inch t h m t  or IP,SH. It, stlolllil he ren~embred that the 
tables and estbateu of pol-canhgc of lift to bmd are generally hmed 
on the ~asumption that the thront II~PCP o f  the tiptake p i p  is dou1)la 
the diameter of the nozale employed. I n  northern practice it is gtSn- 
crally the experience that  a mmllar noxz l~  must. he ~med than tha tt~co. 
retical aim, and in consequence the lift. in tlecreased. 

The typn of plant ilEust~xt~d in 1'1. XXVII, B, is not  a d v i a b l ~  
except aa H, n c c ~ s u i t ~ .  where surplus mtrr  from a head di k h  is mrail- 
able. T ~ H  p v e l  i x  shoveled from the cut hp hnnd in to tars *hi& 
are tr~mmrd snd dritlllprrI intv the Id-rock sluicr running to the ele- 
vator. The op~rwtirrn b l s  no rnl~ition tn bgdrn~llic rrlining proper. 
The plant figtired h w  n ccpncit_r of i O O  cul~ic yards in twenty-four 
hours, the working expnaes being no l e ~ ~  then on a neighhriag 
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claim, with almost preci~ely aimihr g~;oIo~iml ~ ~ n d i t , i n n s  wbem gmrd 
wa# being hnndlcd 11.v shnv~ling into I 1-yard derrick &ips trsmm~d 
on trut-kn to t,he dorrir:k, lifted to a dtiicc, and wtwlled with gnrvit?. 
water. Now, grant t h ~ t  tho c o ~ t  of t l ~  derrick plnrtt ww %1O,O(H1 

w h i h  that of the elovator plant w m  only M,im h. Thr wttclq for tltr. 
elevator, bowever, 500 miner's inches, rcpre.renkd one-fifth of t h ~ t  
obh~ned by an eltlbomte ditch system, tho proportion~te char@ of 
inrtajl~tion of which wits .$GI ~,flW, I t  is very ~~nlikrly that the l ifc of 
either of these properties will axweri six perrw, nntl i t cltn lw. ~errsily 
wen t b ~ t  the &mot-tixation r:harg~r far post of p!~tIt r n t ~ ~ t  h, IPW 
interest allownnee, $17,CW i n  the elevntor plant, RS q p i n n t  lln,Wo in 
the drt-rick plant. 

It wo~11d Im unfnir to entirely decry the uue of tho hydmulic eleva- 
tur in Alaska. On the otber hand, it is a deplomhle speetarlp, to spe 
w e s  where expenditures of from $95,000 to $L,OO,~ll rO h ~ r e  1wcn r n d ~  
to secure the use of  water at a head, where t I i ~  ejernfnr is  inatnll~d,  
and nhem it tinally heoornes apparent that 1m.s will re.st~lt in the 
operations b~muxe ggravel mn not IM moved to the elevator in nuffieien t 
quantity. 
To take. a very typit-l Alwkrm mse, mume n hod. of material: IT hich, 

handled at tbe rate of Tnn cubic yards a day. mn I E  \\-orked ont in nix 
seasons; that'the s~vtion eonsiaty of 2 yards of n ~ n c k  and of I? FII  tds 

of grave1 which bas a- tenor of $3 p r  cul,ic yard. T h i s  ~naterial tmnn 
be all handled by the byd~.aulic m e t b d  at an expense of 31 wntr ppr 
cubic yard, actual working cost, including superintendence. In elder 
to make this hydmulic method available a ditch arrying 1,000 miner's 
inches of water at  lowest stage emust Ix hailt at a cost of $100,000. 
Let this cost inclnde the hydranlic equipment. Simple interest cllarga 
on the inve~trnent and n~aintenance of ditch and plant will mount  to 
ew,nno ~dditional. 11Ilo~ing nothing for p m h a s e  of property, the 
five nnntial pnyment- h amortization of plant fmnd will amount mck 
b %?:78,4)110, ,4110~ one hundred d a ~ ~  each sertson actual working 
t in~r .  Then the antount per cnhie yard which must he a d d d  to corer 
pnym~nt, h the siaking fund will be O.M.2 cents per cubic ya~-d, or ir 

total of 81.049. 
This c o ~ t  will nok be regarded extreme by thorn who have had 

expcriencc in similar undertakings. The operator has u choice of 
rnechanic~l plants, ly usingone of which he could work the ground 
with gglnt economy. In other wonls, the use of the hydraulic eleva- 
tor in Alaska fl~qtlently defeats the object for the attainment of which 
the hydraulic method of mining is employed. 
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INTRODUCTION. 

Tht! npporb~ni t,it:n hnr' gold d l.edEina ih the fnr Northwwt are not hy 
nny rnprtnn ntlrltarcrrla. I'dlrhap~ no p ~ ~ r t  of the gold-mining intflistry 
in rlepcndent ori st) nltiny annditionw for its financial succe~qs FM the 
clmrlginp: of anri fcrous gmvel dcpsita for gold. Some yeam am, in 
c.onntac.ticrn with Mr. d .  R. l,andficId," I puhlinhed s review, setting 
forth the gmlogir:>tl condiflnt~s which arc nccessury for tho r;ucc~.ss of 
p l r l  dwdging, tlw connidcrrct ion of which is  Freql~ent~lg neglectd hy 
tho% cuntcrnplilting tho innttlllatian of drrtrlge~, The p r t i o n a  af that 
pqwr whic.lt dral with the prcwent crwo aw hero quotctl. The primr, 
ronnidemtinn in that conditions of I I  prc'l~l inr. rlirtrrtctr,t. Rro n newwary 
rtct.clmpnirnent of khr! mlucn i r ~  llny Incality whore i b  is propwd tr, 
win gold Fry dredging. 11C~crnt C X ~ ~ ~ P ~ I F O  I I IW prov~d that the 
greatest attention elust he given to tr>pogibal,l~fc nnd polofic: coadi- 
t i o n ~  in the country in rnhir.li thp P I I ~ P ~ ' [ E ~ ' ~ \ O  i~ tO I)o jntu~g~rratcd, 
otherwise mcceaa in  the cqwmtirrlw is riot tn l)t: looketl for. Tlie 
fo2lowing explanation of t llr: rondit ions nccesmry for drrrlgin~ is 
thereforr? pertinent: 

Taking the country abut, Onn-illr, C'nl., RR Z J ~ R  In#. exnrnpl~ in thn I'nita-1 Stah.  
Ivt the p~ltyiexl  mnditinrw 1~ m n ~ i d ~ m l .  Tn tllv norlll ~ n r l  rarrt t l~c  eminn nl a 
vllst extent uE rn in in~  muntry, nltm m k m  am ~wnetmtmT l ~ y  pnld-brina rein*, 
I~AR tunirihnted little by little thronph polwit- nw* tn tlie rnm of cletritns now 
-'~:up$ag the. I d  of Feather Riwr.  Thr w~barine rkan or rnrnlnlQnm, o~nricina\Ey 
veqt much higher thm r t  t r m k ~ t ,  tltmuph n mar ariinant of tirnr? has m u 4  the 
formation of ~i valley of exhmnlinary will! h b ~ t  r ~ f  nn ~ r m t  tbpth. The r n w i m ~  of 
etream deEtitua i s  alm rwplmnihlo for a c1t.r.n- ill tho p t l i ~ t ~ t  and plowing down 
almwt to s trrp+gapttirrml quili tlritin~ nl the Iorrllerlp *#.if% rnment ui thr- riwr. 
The st-, rrnal,le under t f w w  ponrlitionn tn cut i l n  way II!. virtue of the nmrerial 
whErZ~ i t  =tried i l r  mpmsion, hlut for a l c r n ~  titue b m ~  r l v p i t i n ~  it* Imd, filIina it8 
wide 1ra1Iey~ wit11 mntE niirE pravrl, tttp~thpr wit11 thr* l ~ a r  drwtnnc.til>lenl the ntrtadfic: 

riyer's nlatvrisl tnry Ew mid to b rrrl the inc.rra.wc ~ l l d  tho CilrreIlt nf thv wflbr, @till  
of ~ w n ~ i r l v m h l ~  relocity, to be pmtty Irmrrniny in uwiltnm in ib m l o ~ i r  
rFrEr Fp~ttllrr River s i l l  cEo81htlt-m I~WII~IIP, nn R ~maller  I U I A ~ E ,   ZIP p m n t  C ~ I R T B C ' ~ ~ ~  

nf tllc . \ I i~ iw~i l lp i ,  Inrn~inp, nxllow eitrvw, cut-affn, find, ap it were, h i n g  iL9 a n y  
ntllon* rnnmtantl?: ahiftinq mnrl hm 

The ~cmn~psny ln~  rerrirlrtal mhl, a+ i t  tmvela to apmter md Rrpnrtpr rli~hnw Inmm 
 it^ ori~inrl  wturce in the vein8 06 the rnnr~ntnina, hmmm nlore m d  more flncly 
r l i r i r f p r t ,  evptl to tc~irmsmpir dimen~irma, and i n c e w a  ill purity, and thp d q r w  nt 
rv r r rnw with whirti ~Jlr pnrt lc l~~  are diatribut~l in the p v e l  becorn- a ph~nnm- 
Prlonr nr rrmrhfitly i i i rwtt~ i~ ip dmflni ten~m ant1 im~lortance. 

$13143 R w t  trE ~nnditionn sm thnt olthitling on Feather River i~ the pxmption 
mtllrr t l ~ ~ t l  iEtv r t~ lc  rtr t t l v  wc~ltbm part of the United Rtatm.rrnd even in Calilnrnia. 
The rlrort rxpltiriatioll I w  heen mted inin in order to prcaent in Borne m a n r e  
the -IW why, nti 4 1 1 ~  C:nlilorni~ river referred to, the eoniitians arp not only favor- 
a h l ~  Imt rminrnll !: r n ~ i t d  to golrl rlrerlging. PhalIow gravel--that is, thorrelm than 

I 

* Pl~rlnutnn, r. I\'.. an11 2*1ldUeltt, J. B., jr., Thegold-dredging fields of emtarn R o h :  Rnu. Hng.. 
ml. 'C, lW1, p p  sM07. 



40 Leet iu ~lrptli--are an rwmtial in dmla in~  enkrprises.n Thus broad rather than 
narrow, gorgr-li ke valleyu ~i lunt be mupht. Brrl rnrk of umft, decompod character, 
whirh can Ire eaily cut ir~to b y  the dipper or hrluket uf the dmdp, ie a neces~ity, 
since placer p l d ,  by virtue of ita gravity, often uink~ from 1 to 2 feot inta the crevim 
of the rock underlying. J t  is hardly n e c m  to state that the nmouut of yold 
i n c m  in geometrical ratio the lower it lies in a given bed of gravel. Thus old 
rather than young valleys are favorable for dredging. 

Additional reasons of great weight why geologically old d l e y e  ~hould be looked 
For are that the ~ i z e  of bowlders is greatly decmwd, gravel hacomee by long abra&on 
uniform in uize, tba angularity of the fmgmenB di~app~am, sad a hd of pebbles, 
round and eaqil y handled, is the resalt.. 

The even distribution of the gold which, ae mentioned above, is  an invatiabie 
artlompliiinent of old and wide valleys, is s point in fflror of thia ~ o r t  of mining, 
looked at from the BtRndpoint of a b~isinr?ea~ enterp~iw. A t  the mme time it is svi- 
dent that the finely divided state in which snch gnhl ir found newitatea the 
highe~t skill in &oorreri~rg it. For example, at- Chrillr, although mme of the opera- 
tow am 8 a v i n ~  gold ale stlkdiviBion of w h ~ e  partic1t.s ia almost m i c m p i c ,  it, is 
tllought with guod r m n  that a coneidemble percentage d valuefl i~ l o t  in the water 
lured for t h e  wdling-  

The conditions on Ynl~a River in Caljfornia RW, from the W g i n g  andpoint, as 
Iavnrable aa thme at Oroville. 

The conditions above mentioned as importnnt to the enccess of gold 
dredging should hc t a k ~ n  account of as ~riuch by the men who con- 
tenlphte instding dredges in Alwka, as in any other part of the world. 
While it is true that there are in AInvka bro:id valleys, such ~9 those 
of Yukon River and it9 larger tribritrtriea, and that they have been 
found to  be to a certain extent gold haring, yet pculiar and formid- 
lthle c.onditions serve as a httwier to the exploitation of these streams 
by dredging. A remarkable illuetration of this fact came ta my notice 
during the last snrnmek I n  a sms~ll ielth~~d facing the settlement of 
Eagle, in the interior Yukon country, tt shaft sunk through rolled 
stream gravel to a deptb of aboot 40 feet in winter penetmted perpetu- 
ally frozen grollnd unt,il near the limit of its deptli. At this point an  
~indertlow of water wax encountered so strong aa to prevent further 
prospecting. It was said thst good valt i~s in gold, even up to $1 to  
the yard, were found in sinking this shaft. If thin he true it would 
imply that mn~idemble areas of the underlying immensely wide 
gravel flab of Yukon River ara gold hearing, Under other conditions 
potiiontc of the ground might be found workable by gold dredges. 
Experience has shown that in Ala.sb the permanent fisost which existv 
in much of the river c m n t r p  renders the exploitation of tbe gmvel hy 
ordinary mecha~~ical nleltlls rtbeolately in~poani hle. It is the opinion 
of those who have attempted the r l idging of froz~n gmvel in the 
Klondiko that, while t h p  d'ri~ing of a dredge strong ennugh to dig 
frozen g1-avel is not irupoavilrlr, th r -  tt~dertaking has not yet tbenchal 

aglnce the a t a r e  w e  written theenlarging and stren#th~ninu nf dredges hm molted in  wcm%+ 
lul diMn* Inn Tuba Rlrer, r?~lilnrnia) to thedepthof 01) leet. I t  ahould he noted, however. that the 
upper 'fi feet ot the Tuba gravel mtiou consieb of l m e  h i l h g h .  



eren the oxprri~orntal stage. In tbu interior thc cost, of t l rrd~ing  
unfrozen ~ R I I I I F ~  is # t  vents per culiic yard, while bl~ t !  dr~dg ir lg  rtf  

frozen grortnd hy thawing nhwtd of the dredge wit,h R ~ R I  p ~ i n t ~  
recluirtns Rn rspnditure of M cents additionnl. It will IH rt.c.ognizcd 
)IF t IEOSA rt lr t~ i  liar with dredging that such a cost ie pmbi1)itivc of  tho 
oxploi btinn of the n\-errtge dralging gmvels. 

Kivcr-hed gmrrlr, ~!ldorn avPnkgp oore YCl retits to t h ~  cubic. y ~ r d  i t 1  

golrl, Imnlly ~ n t i c b ~ i  ttren fro111  id^ trihutariea n c r e w r i l ~  hring 
exc1utlt.d. 1 t hits lwcn frequently stnted tjy ~ n g i n ~ e r s  that thr av~mpc 
tenor of ttre Oroville g r n r ~ l ~  i n  not n1wr.e I5 cents to the cnhic pard. 
I see. no rrason tr, lmlieve that the p-nl-eis cf t h ~  hlrtqkn rivers, the 
Yttkon, T~nann, Ko,vl~kuk, JIt~~lkokmin~. nnd ~ J I C ~ F  Jnrger trihuhl-ies 
Bould be nny higher. I t  is  likrly thnt only in rPry r~stricted areas 
mill the tenor i l l  gold of t,hcsr: s t r ~ ~ m n  1 ~ :  nu b i ~ h  as 15 cents. 1 t 
should be distinctly undcmtr~oct t l i ~ t  hlornon Hirer, Snake River, 
ttnd strmmn of silt~ilnr size in S w n r t i  J'~ninnt11tr artl not properly 
called dredging stmrunw. 'rhcy dn t~ot, hy rnprmv fulfill the rondi- 
tions inlplicd in tho foregoing pologitnl dewription. 'IVhila it  i~ 
ul~deniablo that in cerhin i.;ola t ~ r l  rrmrs .citmnnl~ hncing the character 
of Solomon River ]nay ha profitably drr*dgetE, tho cn tcl-pri.rr! tnlrnt 
Irc considered a.: !!*ing outsidv. the Irgitimnk p~wvinca of tho mid- 
dt.edgiog industry nr tlcrcloped in C ~ l i f o n ~ i n  anrl New Xnnlaad, 

A recent dud? of t h ~ !  dredging fir1J.s of Ct~lifornin h n ~  Iod tm the 
cant-lusion t h ~ t  while dred~ing is ponsilllp to rt grctttcr depdll than 
formerly (60 feet in Yoh River), thrrr l ~ n n  11cc11 litt,lc mrlu~tioli in 
the general cosb of wmk. Right writs prr cul,ic ynrd j.r thn lowcut 
cost whieb map he safely r o a ~ ~ t ~ d  oil at O~:'~vilIr, thr principl field. 

So special d~r ices hare hw*n 111tt into prnctim for hrrnkirlg up 
rcmenml gtnrcl. and some of the dredprfi 11t O r ~ ~ \ ~ i l l n  nre cor~~~~clle.rl 
tn 1r.w powder to shakc the hank in f rant of tho dl-cdjp. SuvZ1 pmc- 
tire would ~ R T U  no henrticial etfect in htlntlling f rmcn ~ m v c l ,  'I'hil t~uo 
of hpdmulic- nnzz1e.r a t t ~ c h ~ d  10 tho I~ddcr f riime ~t tlln ~ O T Y F T  I I ~ I  h1t.r 
.*st h ~ r ~  SPVCI'HI tittles hem snggested by enginecr~t for amistr~nce in 
ttlaw ing frozen gmvcl nu the dredge  operate^." E X ~ T ~ P ~ C B  i 11 hy(?mn- 
licking frozen hench grnvclg i n  .\ Iaska has pl*eved t h ~ t  s u r l ~  a drvic-a 
wor~ld he of no avail, sinre it is 1ll11i111p the action of the &.inn and not 
that of the wrtter which t b m n  the grnvel Caw. The p m s i  hle nsrthd 
of stmm thawing ir tcr drive long pipen f ~ n m  the sudare into the 
gtn~~ncll ah~nrl o l  the tlmrlge (bh~ p~rrctice in Ibnanaa Cmrk in 1-t-foot 
gm~rnd). Thr twwt of wol~ ld  prolnlldy lw prohihitire ahpn  tllc 
.~Ieptth of thr groirtttl ~srerdfi 15 f w t .  

"rhr! only n~rittucll. in \rIiickh hent ran lw npplied direr~tly to the part of 
tbt: gravel I:ict? rnb~rcl t h ~  I ~ u r k ~ t *  nrr digging is by meauq of elm- 

-- - -- - -- 
stmnl. h.. L'Ot erl SibErlaoriwola 
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trimlly heated w d c r  thmwn against the hrm k. Tltc fuct t h ~ t  hhydlxu- 
licking with water hrf i td  to 50', snd rrpldivd dirclrtlv to the fact! 
through a n o z x h  i n Klontl i k~ drifting opmtic~~~ri is r~rl~nrkrrl~ly clTective 
in thawing frozrn gmrrl s l ~ ~ ~ v s b  pnfrihilitir.; in rcg~srl  to r l 1 4 ~ i n ~ .  
T b i n  pwihility i~ ~ x t m n 1 ~ 1 ~  m l o k ,  hut ~uight under mrtaill l a i r -  

cumsbnws ~ I P  ~tpplic-aE~lc w l ~ ~ ~ r  t h e  dmfye is o p m t d  by rlwtr ie 
power generated IF wntcr unrlrr hmd. 

The fact t.he d w ? p  ir the only rrppli~ncr? r t d  in placer mininp: 
which tmnsporh its hltr ims ar~d vorltin'~1tt11~ provides new room for itrr 
h i l i n g  rentlerrr it nttmctivo in t h e  conriderntion of the shallow nnrtii- 
RTn placers. 

In 5 e w ~ r d  Penin~tiIn them RPP: Finnln r iwr  deposit# which contain 
gold npolndimtlg diqtrihakd mnrl in which ftaxfin and unfrozen f i m q  

altr*rnnk, Kx tEn~ivr  yrnspr.ti11g h w  r ~ n t ~ l t c > d  ie  the discovery of R 

crrb~in fimortnt of grortntI whicli sppars to wnrmnt the installat ion 
of tErcdgcn nf npecilil dnwign. >Tore uf fhee arms m y  be found, and 
it in ~)rvlwrlrln that norllc! of t,hrr~l mtiy hr, in the interior. I t  in not 
lw\icvr?rl thnt rlrerlgaq ciin Im crpct~~tcd ~ucc~ssful1y in any of the arcs 
invl i~cicd in tho SO~ICII Omwt pi.orinc~cu, H.* t.llere the geological condi- . 
tionn nr0 nl~rlast  hh.bn cxsc*t oppsi tn of t h m  o~itlincd at the beg-inning 
of  thiq section. 

DESCRIPTION OF OPERATIONS. 

Notwithstanding the diffictrltim rntx~unt4*ml in the intmic~r ~ r f  
Altwkn, tlic powihilit,v of dvdging in thin fiekl under certain favor- 
a t ~ l c  cctnditions is not to d c n i d .  A wmdl dredge for prospecting 
p u q m ~ s  w m  king operated CILPIL~IJ-  ill S t ~ w t ~ r t  J < i  YOT in tht Y t ~ k o r ~  
'rctrrito~, not far from the international Ih~unclay, during the senson 
f ! I t  s u l q ~ ~ e n t l y  opmitrrl in Kluridi ka Kivor. 'I'his d t'etlgr 
hns 3!* o p n  wnnwted 5)-foot htlckets, find htlntllos 760 cubic yarri* 
i t 1  twrnty-four hwum. It d i p  to  30 feet, ~ r k c i  in  Stowart Itivrr vrry 
l i t  tlc f mzen p v e l  wax encountered. A ctww of r i  rnrn i~ rmplnypd 
awl t h ~  d ~ i l y  working cost done is  nliirl to I)n 7 c r n t ~  a r*~il,ir yrrrd. 
T ~ P  hi111 war built at Wl~ite Horse, of 4-incll p l ~ ~ n k u  IIC i~npartrd 
Vancouver fir, and cost %~,OCIO. 

A c~aatplctt! description of this d d g t !  ~ R H  h n n  p~ld i~ t l~ i - I  thl- 
drsipnnl., Ms. A. W. bbinsen." 
-9 dr~dgi~ig inntnll~tion wrr* ulw vinitwl nn Gold Ran, in thn AtIi~i 

district of Rritiah Columbia Thr p w e r  plant wan x i l ~ t u t r r l  an l'inr 
C r c ~ k ,  5 111iles lwlom the rlmlgt. .I fl~rnw and ditch lint? I4 n1i11.s 
in I ~ n g t h  arlpplierl 1 .Smk inch@.; rlt watrr, nt  1%; f c ~ t  hmd, tn 2 Yictor 
tlrrhinl- whcrl* of 54kk h o w p r v c r  mch. I t  \rrt.i finid tlirrt ntt IH'I' rrnt - 
of. t h i ~  ~ficiency nm.u nr~ilahlt! at  t h ~  dredp~.  T ~ F  c u r r ~ ~ t  ~ v o - ~  
d e l i u c d  at l , l (h l  rolts tn thr tmnwfornler nnd this wnn ~ l t ~ p p d  ul, to . 

- - - -- 
aTha Gtewnrl Rlrrr p l d  rln~ltr- Cboadlnn Illnlng IlrMlrI~lr, Ilawh 4. IPIXL 
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28,000 volh hefore i t s  rmduit over SO. 6 m p p r  wire IF-phme ~ p h b m  
to the d t r c l p  tmnnformcr, whem s sttpdown to 5OO volb was ~ntkdc. 
The turhinrs h ~ v o  !!&inch illtake and 30-inch discharge, and thc ptm 
weigh 'I+ toad rmch. The w s t ~ r  is rrvni!al~le fronl April 1 to Novontiwr 
15. The p w r r  plnnt cost %O,VUO, not IncIoding nn outlay of @lO,OM 
for a 5-mile pl~ line, 3 copper wires, and 9U telephone wires. 

Tho polc linv wan ljtlilt 11). t m n t ~ x ~ t  wqniring that the palm s;bor~ld 
he I; inch~r in cliamcter at top, 24 feet above and 5 f e ~ t  I ~ l o w  the 
ground, ant1 tbnt tirnlwr sho~rld he cut for a midtb of 41) feet. all at s 
mt of a3,2.irl for 7 ~ ~ E P P .  

A. gencrnf view of tbr! tlcdge i s  shown in PI. XXVLZI, A. Tho 
wst, irlstt~llnd 011 the ground, n75.i SW1,Wl. I t  ivof the clme-connected, 
$-foot bucket, ui nglu-lift  t ~ p ,  nrmnpcl mirh tmrnrnel nnd pivrrtd 
sluice box, and hi1 rlcu crlrrird on s r p ~ . n  te flma. This type of d d g e  
waw considero(l nacemnry on er.co11nt of the presence of conma gold in 
thc doponit. Tllnt l ~ y  all d r c d g i n ~  r n ~ i n c ~ r . ;  tlw orrurrence of coamo 
gold i s  nat thought prohihitivc of thr rasr elf the stucker dredge is appar- 
ent fwm Mr. lintchinaVs remarks on this cruhjecbt (we PI). 173-100). 
The arranging of the entire rail s l z ~ i c . c !  to turn in f in rwc, c~l)elntcd 
hy stern lines. pln~its the dintril~titior~ of tlio rluusp. Thn ~yntr~n of 
digging js n p i n n t  a spud and not R Ilendlina. Operations I~nd only 
h g u n  when the dredge wilj visit&; ib ~ s t i m n t ~ t l  ciqmcitly is 2,501) 
rrllric y r d s  in twenty-four hours, diggirlg bu 11t1 avt,lnE(! cl~pth of 
fwt. The d d p  i s  quipped with 5 motrw, nnd n totnl of homo- 
p w e r  i* t ~ e d .  The total weight is 400 tons. 

The hull wns built in a pit on the gt'our~tl. of V ~ n t n n e v ~ r  fir, nrld 
af t~rn-ad .~  flashed In the pond shown. I t  h:t..; n dn~ft, I(w(lw1, of R k  fpet, 
ant1 is  !kl :<ti feet i l l  dimens~on.;. 

The w i n r h ~ n  rire cnntrullpd Iq- levers t l i r~rt l j*  n l m c ~  in the pilot 
h o u ~  on t h ~  r;brlmtnI side uf the upper tlcck. 'l'he ? clrurns opt-nhta 
the 4 nidc l incs, n~nia Inddpr l in~. ,  nnrl 3 sp~rd Iinrs. 

The digging InrEile~. i~ !HI feet long, 3 f e ~ t  r\*itlt. nn(I S f c ~ t  d r ~ p  in 
t h ~  c~nt r r ,  1 m i 1  in hl:tc~d hy steel t.ruqs~g, The t t r t r ~ l d ~ n  nre of pntag .  A 

and form rind of steel, with mnng-nrrllesc rotw.1 plntm rivetrd on. w i  r h 
8-inch shaft. Thcrc! am 136 btrckct.; thnt Itold :t rt~Mc. fcrt cmh, llarc 
tho sblpe shown in PI. S X V I  I I .  8. und ~t r !  nlr~ippd with nlnngR- 
nese atcel lips, pins, and h>tiqhinp. A s  ? . ~ C J W I I  I y PI. XSV JII ,  ,.I, f i  

howlder weighing 1,5431 pautwlx rcu1c orltl o f  tlw I~ucketq nntl was k k c n  
OR on tbe upper (leek. The bu~*ketr will dig 441 f ~ c t  in frnnt hf the 
horn, and a bank X feet nhort! rvntpr mn be t~rtntl lcrl. The ~ - l i l a  of wear 
in bucket lips had uot b p n  d~tvl*minct\. h noxzlrt i.r nscd te clean the 
buckets ns  hey pars thc apprr I ~~ rn l r l~ r .  No n ~ l ~ . s - r t l l  i n  unctd. The 
sprocket wheels and chain are of atoel, t l ~ c ?  rlinrnr:ter nf tlir upper! 
wheel t ~ ? n g  IO fwt. 

Bull. -11 



The motom are of the following rated capci ty :  
Homepower. 

For diming ................................................................ 100 
For 10-inch centrifugal pemp ..............................~........~....... 80 
ForGinrhrentrih~lpurnp ................................................ 33 
For-vreen ......................................................... ..:. .... 20 
For mising ladder and opemhg linm ....................................... 30 

The gravel is raised 97 feet a h v e  the water. Tho trou~mel is 5 l ~ y  
IS fret on 8 per cent gmde, punched with holes that nrw I+ inches j n 
dinmeter in the upper plate, 44 by 7 itichvrt in  the nliddla plate 
(enlarged from smaller size), and 4-inch holes in the lower plmte. 
Thirty-fico per rent of the material is oversize and is r l t~rnpd dilrctly 
from thr end of the trommel into 2 side chutes averbond. Tha tronr- 
niel h ~ s  ci-inch sptnp pipe, supplied by the ti-inch pnmp with wafer 
~lnder 40 pounds prewure. It js estimated thnt the thmmcl pIntrs 
will lar t  one amson. 

J h r n  tho trotl~rnel the undersize f d l a  directly h a sluico conn~cted 
hy means of n pivo.otrd Imx to t.he main sluice in the auxiliar!* float. 
l ' h i s   laic^ is 4 feel wide, 120 feet long, and 2 feet deep, is of steel, has 
R gmde at' S per cent, and in  pl-ovided with Oroville Hungal-irtn rifles 
and grizxlien to allow the rnakrinl lo  prr.4.3 to undercurl-ent tables, which 
hnvt? an nren of 1,000 squrr-e feet (*e.er! p. 195). The dump of thc muin 
duice is 9 feet ~ h o r ~ e  the wnter. Two hundred poundn of quiohilver 
are kept in the sluice nntl tables. 

The cmt of dmlging at  this plmt is estimated at 8 cents per c-uhic 
yard for the r ~ p c i t y  ~lhove pivel~, only ~ c t u d  labor, supplies, and 
~uperinkndenc~ on thc prnund cwn~idcred. 

12 d d g c  of the Sew Xwtl~nrF t p e  wan o p m t i n ~ o n  Bonanza Crook 
i n  the Klondike dist,rict. It id shown in PI. X X X ,  B. The hoat 
bad k n  in sen-icc for w c r ~ 1 - ~ 1  pars ,  hnving h e n  first inublled 
on Lewes River. It had then hct-n tot~ed and 1iaaIed hy c~hles  dowrl 
Yukon River to the mouth of the Klondikr ttnd thcn taken apart 
and reerected on Ronrtnaa Crec k, u-hcrc i t s  upetntionn have continr~ed 
during thr! n p n  months sinco duly 1, 1903. A crew of 24 men oprr- 
ate the dredge and tl~nw t h e  gravel in front of it. The thawing iu  
done hy mcans of 11-foot pi~r:es of pipa, 12 in number, driran 
verticsIly into t.he ground. The hod rock. hrra is a ~crici  te-wh$t and 
the dredge is said to C ~ O R ~  it ~ ~ 1 1 .  Tl~r capci ty  sf the dredge work- 
ing under. present conditions is 64)0 cubic. ynrds in twenty-four honrs. 
The bucket line i s  rqnipp~d wit b thirty 3a-fmt hucketq, open con- 
nected. Tbe. Idder  i~ 50 faet in Irngth atld will dig 28 feet, twlelow 
the surface of the  water. At present t hc r lr~dgc  is digging to a depth 
of 14 feet ~ n d  8 feet in front of the bow. Thc s h k i n g  lwlcler mvr-r- 
ing a steel-bucket conveyor i n  33 f ~ e t  long. and mrrics all material 
over I+ inches in diamet~r, tbe size of the largest lloles in  the tromrnel. 
The lips of the digging bucket3 n1-c of mangrhllese steel and Inst fortr 
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months in use. New bucket* cost $ 2 2  landed. T ~ F !  drndgo d i p  on a 
1-inch M l i l ~ e  wit.h fire-eighths inch ~ i r l t . ,  lines, no spuds being used, 
end s p p a r d  to dig the grnr~l very ~at,i.rfrrrtorilp after It WRB thawed. 
Thre is not  over 2 per cent of tht: gmvcl which i~ over 15 inches in 
diameter. The hnlI ia 71 by 30 feet i u  di~uenaion and dmwa 4 faet of 
wrrhr; 5 5 , W  feet of Oregon fir waa used in its consttuction. The 
h w  and ladder puntrees are 15 feet hiah and are built of f i m h r s  12 
inches square. 'The dredgeis operated h . ~  stearn power. Otic v~rt.icaf 
engine of ,iO horsepower opemtes the d rrzdge exr l~r.rivr: of the winches, 
wh irh employ a sepal~bte 10-horsepo~v~r engirle. The Imjlel- csrries 
1lO pounds of sham and jn twenty-four houl,s Iltlrus 3 corcln of native 
sprucme wood, which costs %I0 a cord. The winches are on tho @tar- 
brard l a w  ~~ide, thc wincbnlan's positio~l being no the lo we^ deck. 

Since the trommel 11-a~ built its length has heen i n c m s d  nnd is 
now about 16 feet, A*; th ,96-inrh IloIes i n  the uppr  plate snd I+-inch 
holm in the l n w ~ r .  Tllo trvnimel -9 extended so t . h ~ t  none of tire 
nuggckq, which nre worth from $12 to $550, would Ile lost. The 
tmalrnel distributes tbe fines to 8 tables, # 5 h y  30 inches in dimensions 
(sw PI. XXIX, A), the distribution k i n g  rcprzl~ted by Iron ptcs .  
The t,al)les, f i t t ~ d  with ewon ~nntting rind expanded metal, l r a v ~  a g,mcle 
of 13 inches to the foot, nnd srr? followed bp 2 sluice boxes 20 feet 
long by S feet wirlr, with nnglc-iron rifles, which discharge a t  the 
d tern, as shvwn in the ilIustmtion. A n  inevitable di5cultg with the 
dredge is the banking up of this material st the stern. 'Shree thau- 
sand gallong of watcr pev minute rrw pumped by a 10-inch centrifugal 
pump. The tables arc clmncd rlup every d ~ j ;  sluices, once a month. 
The s e w n  -for ap~kting i* frolit 3Iny I.? to Octol,c?r 1. It i s  under- 
s tmi l  that the dredgc was a~rt.rr~ufull!. nprlnted during the season nf 
1IH& on gyuund whir11 11err1 ~ t r ~ r i o t i s l ~  drifted. 

The cost of the. dmlp llaitl rlowt~ oripinnllj. in Lewes River w a s  
$125,00U. 

A shift sheet used in chi.; drcdgr, d e v i s ~ c l  hy Mr. J. M. Elmer, is 
here appended ant\ mny be of intrwnt to those onga~ed in or contem- 
plating dredging operatio us. 
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Cthawrter nf grm~nd, -. Total l f rpt  lime, -. Tleptli of yrmntl, Ieet, 
- , Toticl running tiuirr, -. 

Fote~nan, - -. 

I& rlmc. 
- .- - --- 

....... Idrler arid Iwcket line.. 
Sbwker.. ...................... 
\Y in~hr(~ .  ...................... 
Prrrtm ......................... 
I'!1111119-. ... , .......*........... 
l,~rtw .......................... 
(!!PII!~ Up8 ...................... 
0 i l i r 1 ~  ......................... 
lbilcr ...................... ,,. 
(;)t~dlunsrr ................... .. 
Idn r  ehsit ........... ... .....< 
IC!~pille ..................... ... 

- -- 

Na drcdging op~'tttionn were in progrens in  the interior of Alaska 
duriag tho sulnrnsr o f  1!404. 
Jn Snw~rd  Penin~ulrt  two dredges were oljersted in Solomon River 

find two Inrid dradgcs were in operatioti in the 1-icinity of n'onle, while 
nnothcr rlrcdgr, wntJ l~e ing  conatrurhd in Snako River nenr Yome, and 
a drrdg2.c r v ~ q  opnlwt,ing in a sniall way i n  Niuklnk River, 1 mile ~ b v e  
(:ountbil. 

AIwu t onc-fotrrth tr~ile cart of the  town of Nonle a small Eand dredge 
WRR w ~ ) ~ ~ ' ~ t i n g  On lrrwch mnd in tho mltritirne strip. The section on 
which thn rlrcdp opal.att*d was I d  feet in tliic!knes?;, and consisted of 
R f ~ e t  of h e ~ c h  nnntl, 4 feet of cldy, 2 feet of g1av~1,  and 2 feet of 
undel.lping l r o k e i ~  whist. 

The dl-rdge, wliicich c o d  $5,500 in Sewttle, was operated with s 6- 
horlreporc~r p a l i n r  ~!nginc. Jn adtlition. power m w  furnished to n. 

. ccntriftipl pump, which Ilnd the ~lsclion pipe l rd 611 feet out into  thesea 
water. E i g f ~ t ~ ~ n  pi l lo~ta  of costing -1.0 cents R pllon,  were 
h r ~ ~ n ~ d  in t r v ~  hour-. The d r ~ d g e  was nloun ted on trucks aumounted 
by a turntable, allowing it .trr turn on a ceircnlar track. The avemge 
c ~ p ~ i t y  was mi11 to hr: 2(@ cul~ic yards a d ~ y  . This represenfs one 
of thf: mnny nttempG which have heen made to dredm the Some beach 
mncls, nono of which,so far RA known, have met with any srlcwsr. 
This tnoterial is ~ r n f  twzen, hut. nranr dificulties are enconntered. 
Stclrm~ whit:h wnd~r  the heavh uninhs1)ituble are causes of long delay, 
nnd tlre: nttcmpt to ptinlp t 11e spn m t e r  is R cause of constnnt trouble on 
accvunt of the =weed and wteckae which clogs the =reen. 

Matmlmls I I ~ .  Remnrkx, R a ~ n  / Mlnnt~r-. 

I 

I 
I 
I 
I 

1 - - - -  



A sm11 land d d g c  running on a -k~1-fmt tmk. find diming R cnnal 
bonelrth far the. prrrpom of l ~ y i n ~  n long I d - r o c k  dnhin. mn.i oprrrt- 
ing on Iburlmtl Crc~k,  one-fourth milr. north of Somr. 'I'hc work 
wu3 in aa caperimcnhl sf REF, ~ n d  a I n r p  drrdkw of thcl mime t y p ,  of 
5W cubic yards daily o~pncity, w m  undrr const nrrtion. 

A floating ds~dpc  of t ht! clipper typ.  with .ql~rit.cs nrmn~ed an n seprr- 
rate hull, M - R ~  11nrle.r vonsfrt~ction it1 Snnka Rircv-, one-half mile horn 
Nonle, lmt tlm dnta relnbing to it aro not availnl~lr for piihlicntion. 

A small huckt!t d r e r l ~ r  so armnped that t l i t?  t l  i ~ ~ i  rig 1nddt.r call turn 
through an t ~ a ~ l e :  of D k'' hns hren op~rating in Solornt~n Ilirer, 3 m i l r ~  
north from tllc cmat for tE~c lwt two HPRSOnR. 

In tlie opcmtioes of 1903 n till-foot width of t lw  channel of Stjlomon 
Ricer war rvorked and wnd fourrrl to h ~ u ~ l r o x ~ n ;  thn gmvcl n v e t ~ ~ e d  
5 feet in thicknrss RR(I r~strd  on H F ~ I  i s l  1 ~ 1 1  rot'li. 'rho tenor is mid to 
h ~ r c  b c n  $1.13 por c ~ ~ b i c  ynnl. T ~ P  gtvhrttr*.it thit*knom ancnuntrred 
from the a~irfnce of water to Tm1 ~ C I C  WIN t 2 fvet,. One n~ id  one-half 
feet of the schist bed rock rvnn tnken up !IF tho dretlgul. Tlrn lied 
rwk is genemlly  oft, htlt  ha.; hnrd nvfs. l'hn I~tr~rwt stot~en found 
we& 1 foot in diametrr.. 'I'ho rlrvtlp wnrl opcn~lrtl try 6 tnt!n on 2 - 

sh i fb ,  t h ~  ~rnount o t  n1nni11~ t i l n z *  l u a i ~ ~ r  flwni tmwlro t ( ~  twenty ~ O U M  

out of the twenty-foler. 7'11~ rtwn arn wirl tc1 bnvn mnde n profit, 
pn!-ing n lwy~ l ty  of 25 p r  c.etit on thn ol~tput. TErc, drcdgr! in of 16- 
h o m ~ p w e r  (.tapcity rind 11~ndlen ~a RVCMKQ of t5O cillric yar11s in 
twenty-fotir houm. 'fhn oprrvltion~ con~o~tlc two to thrcr. wises of 
gasoline tl day, the Rvcma: f o r  furl Iring lir L9..i(l. The total expenso 
is  figured at 830 n day. 'I'hr rslwri~ric.r with the p~. is  thrrt the pl-otmd 
in  ~ 1 ' 1 ' ~  spnth*d, lwing in plncbcls rirh n ~ l d  i t1  p18~eq ~IHITPEI. There arc? 
32 huckrt.'~ af 1 rz~lvic foot c.~~)n\c.ity on file Indtlt~r. :I cut of 30 fmt 
ncrosu i~ n m d ~  in on*! ~ c t t i n ~ .  The Indd~r i* nmdr of hinrh vast-imn 
p i p  nnd citn hn lengthr*nctl 1y nrlding pilw ant1 htzckcts. In l!rr)S 
tho dr~rlffcr wnn lwing o ~ H - I - R ~ P ( \  IIJ 2 R I O ~  0 1 1  II shif t ,  nnp nlnn running 
tlrr wincl)r!n, nnd onv rnlbn i~ttrnAir~g to thr mgin~ nnd picking out the 
I n r p  I~owlrIn1.n ontl t hnlwirlg thrrn a\*~rlrn~~rtl. T h p  l~ncket lips nlr 
nlntln of tool steol. 

Thr! ~loic,e.u i n b  wl~icli the Iti1ckcIt.4 dump dirrctly t11.e fittcd with 
p1mc2l~d-iron ncroen of  the LLCnri l~o~i  " Imttern, drscrilled rlncmherp, 
followed 11y TIunprifin riflrs. Thc: slairt* i s  fC4 f p ~ t  in I~nptll, 93 
intdms widc, nnli 12 inrah~n dcrp, with R g d e  of I5 inrhcn in  1.' fret. 
Thr end of t l ~ ~  s111ic~ i- :"lfr~k tlFmt't thr cl~rk,  atid extpndg 6 ffret 
Inlytn~d tht. end of thr boat. C>uickgilver is ~ ~ s e r l  in thr u p p r  IKBX~.~. 
.%vent!.-tivr Iwr c m t  of tha gnltT i n  crltrgllt in the first ci Frrt. nntl tlw 
hnlanrn in thr n ~ x t  8 fret. l'ht! h i l ings  nrt! fr~qucntIy p n n ~ c l ,  hut 
no  old found. 

Tht. dwript inn of this tlredgc, the rod of which slrould uot rxcrr,d 
$25,@000, laid down, in aivrn in drtail, it is t a p r k d  on+ gwd nathor- 
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itp to have heen secrn<rf ~l in ib operations. It prcscnb R ntrong 
confirm~tion of the views expmsed hy Mr. Hnlvhin~  concerning the 
advisability of installing pro~pecting dredge3 for A l a h  pmctiee. 

During t t ~ n  B C ~ H O ~ I  of 1903 and 1904 a ~ I r m l p  of the dippar type was 
opr-at*d in Solomorl River, nmr the onr a h r e  dwcrihd. The dredge 
was con~trurted originally with a stat:ker, ln~ t  th is  nvwtem waa a h n -  
doned and s RRPRPR~~? hlill was built on which R hoppr and slliice were 
ewrkd. 

Tile dmrlac c o ~ t  833,000 on thn grotrnd, and  weigh^, hrps and d l ,  
NU I tons. I t  in  equipped with one yard dipprw, rrEtich d i p  tb1.e~-fonrth~ 
ctthic y~rrl  o f  m~telittl  each time on ttu ~tvemp.  Dnring 1904 the 
dr~rlgc wRn in opemtion fifty (lays of twenty I~ours each, and hand14 
21,1100 ctlhie yal-da, or an arCmgn of 420 ctibic yards a day. 

'l'he gmnnd dredgwl is P+ fert in avemge depth, rrnd wscs. nfl hnndlrd 
by tho dipper. Xo p r n ~ a n e t ~ t  frost was found in the river bPd, hot 
the. annual frost did not 1 ~ n v ~  khc gmmd until lJuly 15, d c l n y i n ~  tho 
cornmcncemont of oprmt.ionlc until that date. Thirty days fit thr, end 
of the .waxon wew lost on rrceount of the hwaking of the mnin cahle 
operating tho dippr ,  iiud t h ~ r e  mas no cbanw to r e p i r  it,. 

The cxprienrbrn lvi th the  ~rn l ind  in this (lr~dging operation wero 
e s p ~ c i ~ i l  inbrrstitig. I t  rvm found that. in p1ncr.r tha gmrd in tho 
river itwlf trsx frozen all fiunlmer., 011 July 311 t l ~ t t !  wrnre 7 inchen 
in d~pt.11 of fmt within 9 feet of the surface. Thi.: d i s n p p r ~ i  with 
the f i rd  lreavy min. The dipper cleaned t h ~  Imd rmk ..tucmssfully 
when. it wrw ldwk schiut. Khere the twd rock w m  limestone the 
ground war d r i f t ~ d  in the wintcs with tllur?h more  ati is factory results 
than the d trdgiog p r e .  

The drrdgt! emptoFcd in the two ~ h i f h  mvon mnn, at $7 a d ~ y ,  R I ~  

ant! mrtn, at $!).fill N day. withnot Imd. In twenty houm 3 tons of 
coal, r'o~ting B26 per ton, mew ronnum~d. 

'I'ht! rast of dredging in L9M, including r ~ p i m  to and maintananw 
of pbnt, waa 50 cent3 per culjie yawl. ~ t q  in t l i ~  aw of the  mall 
d rpdgr, the pap or-er n tvidth of 200 f~et., which w w  worked in  plnre~, 
wxq foanrl to be s p t t e t l ,  varying fmn~  30 c~nl.; to Sl2 to thi3 c-uhic 
yard. 

It i.q mid that the clt~j* in tho gml-el pr~vented the water from nluic- 
ing goId f m n ~  thc bottom oq tlio d i p p r ,  and tmh showed that a taring 
of 95 per cent war ntndc. The ~ltrice \\-as 1mve.d with Rung~rian riffles, 
and qui~ksilrcr ~ . n s  u d .  
Thc g~ncml opinion exprarued b?- theso opmtoeg lraR that d r e d p s  

having H cnpsc,ity nf not to exceed 1,QUlr cz~hic gnrds dai ty will par 
in Solomon and similnr rirem of Seward P~ninnula if opcratd by 
electricity p n e r a t ~ d  from a centla1 mrtt~r-l)owsr plant. The ernplo?*- 
ment of ginvity -sluicing water v m q  made n neueemry rendition. IT hile 



this is ~ i h l e ,  it should be 1 ~ 1 . n ~  in mind that tho ernploynmnt of 
gmpitg-sluicing water on a drec@ entnila nurnnroupl and Irrrply 
untried diflicult ies. 

%rite of tht. spwial dificulties act~mlly r x p r i o n r ~ d  in the optations 
ahvc!  d e ~ c l - i h d  were dishnce from any rrpair shop, sudden rises of 
thn rivrr aftrr two d ~ ~ w '  storm t h ~ t  pr~t.cntrd prHons from crossing 
~ n d  e n d a n g r d  tho drrdp,  ~ n d  w p i m  whir-h 15-.r-tBrc ~ i c c ~ ~ r s q -  at  the 
1mgjnning of the , ~ M ~ O R ,  j~nd w1;1Ech ~~CJII~FLII r-hopping ivr out of the 
inhide of the hull. 

Tha dredge 'ehown an PI. XXS, I., in Sirtkluk Rircr, wns oper- * 

ating only in prospectina work d t ~ r i ~ ~ g  thc s P m n  nf liK)4. I t  has 
&foot buckets, open vann~.cted. I t s  rated rrrpacity in 2,000 cubic yards 
in twenty-four honra, but tho n c t u ~ f  rapcity mn not bc given. The 
dredg~  was fitted with u ru hbrr h l t  cnnr.c*ynr for thc ~tncker. Thin 
in witid to gi vt! much troul>ln, 119 when it hcginn to fwem at  niKbk in 
Septealhel. the helt continually ulipr. I t  nn* said t h t  in prcvioun 
operationu the ( Idge  in ten honm tiwd :I COI'TJH of sprum wood, cost- 
ing $13 a cord, and handled PuO culbir: y~rdn of ~natc?rial. Eight men 
were emplojed at  $7 a clay, grurs. In tho Niukltrk Hiver ban k.s bhe 
bed m k ,  whirh is schiwtonr! limepbno, i n  104 f ~ c t  below the sul-face, 
and is orerlain by I font nf lnons or willow mot#, 2+ feet of mnd or 
mctck, sad 7 fcct of mttadrarl rir-er wnsh mixed with t r n ~ t r l ~ r  limevtone 
f m p c n t s .  \Y ill ow^ gmw rvn t h ~ .  unf rown pronnd ~ u r i  nloug uuvom 
the solidly fruxer around. Sn rt..plarity in the disbri hution of the 
two i~ apparent. 

Tho aucc-Y of dred$ny opmtiona in tho Xirlkltlk appam to be 
oxtromely prohlen~atiml. So f ~ r  as the phyaiml nature or tho grarel 
gQCH, no di ficulty ahould I* t!rpricnccJ. Frozen arcas, h a d  lwri w k ,  
unvvaa dcpth, nr~rl irr~gular di+trihution of the all trvinl gold RW, '/low- 
ever, mrioua if not insurmcn~ntahlc ohsf ~ ~ 1 ~ 9  to t hc S U W P ~ S  of n d r c t l ~ i n ~  
oprmtion w bicb in n supcrficiiil cxnrnir~nt.ion of the ground mn?' nppnr  
altmctivc. 

COST OF DREDGING. 

It is ln~nifo~lt!p itnpossibla to give, d~tRill*rl wtrttrmp.nt,~ nf oprating 
~ x p n w s  in a work of th is  c h a w t ~ l . ,  e~pet:it~llg W I I P . ~  dredging h ~ n  
Iwen mndacted in a dc~ultory fmhion tlwl for n linlited priod. Tbo 
costs given on p ~ e  3% iincludr. R certain &mount ctlr!ll >*ear for the 
nrnortimtion of the plant and the  round. Jbwir ig  this i n  mind, those 
h a c i n ~  the sligl:llte.st familinrity with llro su tlject wi I1 prohblp admit 
that tbe  fg~ms. nantdy, 49 tapat* per cahir yrrrd for unfmxen, 80 
ccntn fnr f m e n  ground in interior Alaakfi, and 43 cents mr eohic yard 
for Seward Peninsula, a1.o not rlccrwivc, 

For p~rposes of cornprison bhrrt? in given the tollowinjy statement 
of tbe cost at  Orovillp, C:al., quotml in the Jliniag find Sci~ntific: Press, 
Febmary 18, 1905, from thc, rrport of tl~c Orovilla Dredging and 
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Gxplomtion Company to the stockholders for the yeas ending Decem- 
Irer 31,1904, by F. I f .  Bradley, president, The figures given represent 
merely opemting expenses, and do not include aIlo wance for deprecia- 
tion of the plunh rand of the ground. It should be rememl~red, bom- 
cvcr, that even adding these items of expnac to the operating cost per 
cubic y n d  the nun1 bet. of yards handled per season is zlo large, as conk- 
ptlred with that pmsihle i n  northern oprations, that the total California 
cost is not greatly increased. Eight cents per cubic yard is believed 
to he a mfe estimate for. the pre3ent total cost of gold dredging at 
Oroville. 

The tnhlt! of lost time in the following quotation is especially inter- 
a4tJing as showing thot even under the favol~hle  California conditions 
the t~ctutll dredging tima of a presumably representative dredge 
su~ountod to only 67.9 p r  cent of the whole. 

Our Nn. 1, or $45,000 drerlge, made the following record: 
C ~ ~ h i c  yard# ~ l r e r l p t l .  ................................................ 493,150 

flokl yield pc?r ctit~ic ynnl, $0.1232; o p r a t i n ~  LW~S, $0.0562; operating 
proli t, $4.0flT, or.. ................................................. $32,905.79 

J r n p r u ~ ~ r r ~ ~ t i t ,  trixm, jnnuntnr~, 1 ~ 1 ,  a d  all other working expenses 
(exr~pt  cnllstrurtion of so. 2 rhdgn)  ............................... 7,164- 88 

Our Po. 2, or $75,00a ilrerlw, ~houlrl be ready ti, h p i n  work next month (Janwry, 
190+5), Figuring on thu dala nuw available, the tso  dredges ~honld make t h e  IoE- 
lowing a v c w  annual rrronl: 

_ ___ _ .  1 _ _ _ _ 1  7 

..... Dredge No. I (fimt cwf $45,11001 
Dwrlm No. 2 (firm M J R ~  a7h,m(ln) ..... 

Tl,t.i nr nrthrapa .............. 

f ihf f  ww&. Pm f i r .  pt. I Perem. $4- 1 
1 1  .................... 5Pn,000 W. Q.530 

! 7M, 0 .2)m ...................... 
-- -- 

I, sm, OtM / . OM2 i.. .................. 
Imprnvern~n!~, tax-, ant1 all othrr I I 

working P X ~ ~ K P ? ~ .  ............ ..-.I.. ........ .., . O W  .................... I - 

Total ...................... .. / ............ .MOO1 M.fM51 m. 0% 
I -- - - - - . - - - . -. - 

Or a yearly ~urplue ot $-l5,XW. Onr pro~pei.2 infornr~tion indir-tPR that after reject- 
ing that portiorl of nor land of dotildA~I ~ a l ~ i r  the prt~pprty shnnlrl have a lire of 
from thirteen to fourtee11 yeam at ttlc alror~ estimated rate uf &edging. 

C'. H.  llllnrn, mperintenll~nt, m a k e  a dtbtailccl w p t t  of the vomprmy'a rlprx- 
tiona, f r o t t ~  which the f~dlowing. is tr~ken: 

Eshnction.-The pmpwt cnlue ul the anr ~lrotlffpd, I w I  on the average \,slue 
of the b l e w  in and near the dret lgd  area, waq I f i . i ; l  cents. The extractir~n table 
herewith attarhd, whirh is corn~~t~ter f  on th~ae flmrt9, nlakptl tlw ~ x t m t i o n  74 per 
cent of the prwpect value. 
The extratqjon a r n o n ~ ~ t d  to i6.37 per vent of the ~ ~ r o q w c ~ t  valu~,  bwed on the 

proportional or Imdion111 atem aR inflrwnr~etl 1)s ~rrc.h pmpect Itda. 







It wdd therefom fair to rwll t l t ~  rxtrnrtiu~~ 75.1R p r  mnt nl thv prniq~u.2 
\.aloe, which in the avpmp nf the bsn ntrt ho i l~  nf ~mmputiltion almro refem1 In. 

Doring the yeat jnst endnl, Rim- Nqh. 1 rlmlpvrl 1 I.Ri nrreu, tlandlinu 493,150 
cubic yards, wbii-tr ~r.irlrlml a Irullitrn return of %O,iRH.52, nr Rn averaEn yirld of 
12.32 wnta per cubic yant, nu cmmptml with a grwn bttllion rctilrn or F:Mlh25.,5.1Sl 
or & averaqo yivltl nf $4.4.5 r ~ n t r  p r  rnhir yanl for IIMJ. 

{I&.-Thr! rrprntinK rrPt hw Invn "5.62 renb pet ruhic yard, nnrl the tr~tnl crwrt, 
includinp nlt impn~rrment~, r rp iw,  h x w ,  innlmnve. Iwl, nmm, anrl ~ t h ~ r  
expnm ( rxwpt in~  l l i m  Sn. :! ~~~lwtrnrtion armunt), hr~* r ~ t l ~ r ~ r ~ n t r r l  to T.(111 rdnh 
per cubic yanl. 

Cornwring tht. mr#~city nf thp t l re t lp  anal the mrt nf alpratinn for lD(W with IMS, 
thc c&irity hrm inrrea~etl Imm :H,55*il cubic ynrds p ~ r  rntrntll tn 4I,IKHt m~tl i r  yan l~  
per month, wllite the Pwt of opmtion ha* tlwawt fmln 6.4H lrllts 1u.r P I I ~ I E C  ynnl 
to 5.62 wnta per mbic ynd,  and the tots1 P x p n a  fmm 7-71 wntn lo 7.ml wntn ps r  
mhie yard. 

The l~ullion yield Ilarr i n m l  i n ~ m  8.4.5 rrntpl p r  rulric ynml tn 12.32 mh p r  
rnlricb yanl. 

I:cl~r;rr.-.4side fmnl tlut, odit~ary rppitp 011 t l l r  d m l p ,  R rr4.w rprnlvinp nrwn 
wt~u i n d ~ l l ~ c l  nt A mt uf PI,ROO, rnrl tlre I-f~r~rw~wvx@-r rwtnr 1wrl f<)r priming ltlr 
wster p o m p  and rlranine 11p \VRP mpImw1 I I ~  R 3 - J ~ t m . p w r ~ r  I I I C I ~ O ~  nt R ~ m t  of 
$1 27.55. 

f!~rnerrpirim.-During the flnnrlv lwt R~hnlnty 5(KI l w 4  nf thc f l t i r n ~  anti tremle 
re* w~hc.$ l   am^. The wlinilrling~d the Rulntr H ~ I I E  tmtEr 1ilb11 rrrpuiw ~t thepulr~p 
atat ion rosl St5i.U. 

Impmrr,timlx.-The I,lark~rnith uhop ~ l l l i p t ~ ~ l l t .  JIM \YT~I rn~nrgwl at n cur;t uf 

$3.1;.4,5 Ily irl~tallinp a .%howpwrr rrlrrtnr, witli trnncrfcrrtt~cr, n fnrpp, hlnrrr, emwy 
w'tleeE~, grinrldnn~, and mall rlrill prrrs. 

aipy A%. :. aonarudian.-Thr 111111 rrt  Ilim Nn. 3 iu mmldrtarl RJI(I t,he dredp w m  
floattrh the first of the The rnntn~vtttmnrtl now in~tnlling the rriwhinery, and 
the d d g ~  will pmhably 1~ mrly h ~ r  ~rprrntinrh almcrl~t th41 iuirl~lle nf Felwt~rry, l!tnh. 

June .............. 4 3,704.M 2 , 0 ! 3 . f I i '  1 4.94 4.15 I ' 

Jaly .............. H,3RO; 4 ,  % 2 i 2 . : ~ (  f l .W! 
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T h e f l g m  br tbemwml i t ~ r n ~  r r f  rxpenm i r l  thc fol10~'jllg FBbles varim? from 
month ta month thmaphoi~t t t ~ t *  !*ear, anrl thc areraw for the antitr year only are 
piven: 

Optrcitirig and all n t h ~ r  ahU8. 

I TntrE rx- 
Totnl lot yew.  pmm prr 

clItrlc ytr rd. 

........ Operatinu erppnm R i p  No. 1 nnfl mperinbndnrr 527,RB. 53 

.......... ( i rn~nl  e r p n n .  Omrillo and Fai.n Fnncilm.. ..) I, 7RR. 62 

.......................................... Geneml plant. 1,262.78 

Bollion expeniw ........................................ 251. M 
Tax- ..................... A ........................... I 1.M2.66 
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Rqmir trrhlr mhm'ng mrl nj l n h  nnd nmtrsinl on d i f ~ r t n l  p t h  qfihr dmlgr. 

....................................................... h l d e r . .  p r  cent.. 
.......*............................................... . R u t - k ~ t  l ine. .  do.. 

.. Stack~r.. ......................................................... .-do. 
I\'ir~c.hew ........................................... .. -... -.rln-.. 

.....................*.-..................*...........‘..... .. h;l.wpn .11o. 

........................................................... . I'rlmp ..fin.. 
. ........................................................... Pnnpr.. .ulo., 

............................................................ Linen .-do. .. 
.......................................................... Cl~sn-r~p . d ~ .  .. 

. ..................................................... Qttlcr camw. .  .zln.. 

------ -- 
nmnd total. 
. - -- --- -Pa---- 

Tohl for pwr. 
- .-.-- 

ladder: 
I a h r  ............................. .-.:. ............ 
3f~terhl ............................................ 

Ruckrt lint-: 

$492 BPL I 
.5W. 43 

I ~ h r  .............................................. 
3I.LLrisl ...*........................................ I I,rn.% 4,315.42 

Starker: I 
1t:3m-07 I 

I 

Iabor .............................................. RH4.Sdt 
.................................... lfr+.eri~l. :. . ..I 1,126.01 2,019. R 

Winrhm: 
Cltlwr ............................................. IM.73 
M~ler ia l  ..........................................-. M.o.. m.7~ 

R c w n  : I I 
. Lalxbr ............................................. -1 772.42 

........................................... Matrrial - 1  1, #A. KT 
1 

I3inipn: 
l x b r  .............................................. 1 1ZS.NI 

$1, Wm. On 

Matrrinl ..........................................- 
Pos~r :  

....... h l m r  ............................ .. 
............................................ nlalr.rlsl 

Linw: 
.............................................. Ia1,nr 
............................................ Mattnrial 

Golrl hl>lvr anrl rll.an-81p: 

Labor .............................................. 
Mat~rial  ............................................ 

16- I I-I2' 

311.W 

541. .5P 

1 a?. 43 
361.4 

152.03 

74.71 

CclntinpnE wlmim: 
h ~ n r  ......................................-. -- . - I  W.# 

............................................ hlatrrial 1 , .  5 
- - - - 

RW. 39 

fW.Pl 

226.74 

2, Ins. I5 
- 



Total lost time ................................................ . p r  cent.. 33.8 .- 
. Dredging time ..................................................... .do.. hr - 2  

Averagr nurnher of rube pad# dredged .net day OF runn in~  time.. ........... 2,005 
Actual ~ve-rrape number of cubic ysds d d p d  p r  day of twenty-tour Iloura-. 1,347 

D d g c  crew and power.. .................................................. 2.69 
Repair I shr  .............................................................. .94 

..................................... liepairm~pplie~ ...................... 1.61 
Srrperint~irrl~nc~ .......................................................... .3R 
Onwille a~ld S R ~  Fsnncimo general expenwe.. ............................... .:J6 
Tntc-a nnrl inm~ranre,. .................................................... .4R 
B~~llian a s p e m .  ........................................................... M 
Grand total, 811 c&r .....................-................................ h 5 1 

For three @5,000 d r e d ~ e ~  thew item8 woulri hare k r l  Rs follows: 
Drerlgn cmw and p w e r . .  .................................................. 2. R(I 
+it lahr  ............................................................... tM 
Repair supplies.. .......................................................... I. ti1 
Superin~nrltlnrt .......................................................... .17 
Ororille and %II Ftunc4a:n general expcnm.. ...........:................... .12 
Taxwand insurance ....................................................... .27 
Bullion expenm. ........................................................... Ih5 
G m d  h-1, all w t a . .  ..................................................... 5.57 

Mr. J. P. Hutchins, of Snn Fmnt-ism, who has had long ~xpctience 
in the dredging fcldh: af Orovillo and ba.r lacentIy wt~rkad in the 
Klondikc, has courhowlg h r a i a b ~ d  for lthio report an acconl~ t of the 
p r ~ x n t  ststua of thc industry, with nug~st ionn reffading tho fornls 
of d r e d p  most applicahlt: to Alenktr conditions. 

NOTES ON DREDQINQ. 

11redg.e mining of pltlcer golrl Il11.r Itcen onr of the rnost nttmctivo 
fields for invetrbmcn8 of mpital i 11 rrctan t, yml's. l'ro~pccting rnetbdrs 
in (we to neternline tho T-ILII~C~~ of tlio S ~ ~ C I I S  tjl~oi~gh t to h~ a~*~i lnhle  for 
profittlhleexploibtior~ 11y d ~ - ~ d g i n ~ g  ILJV not vompl itrtted. Unt i l  rrwntly 
wtll-drilling rnrtchines havn he,en uned all~lont r!xcl wircly in this work, 
and in intli~y cases the result5 of such mmpEing hare led to l ~ r g e  
inv~stm~nts of capital in drdging ground and d r ~ d g i n g  mncllinerp. 
Theso drilling machines have much to ~+cmrnlncnd t lwn~. T h ~ y  trro 
chap  and mobile, can he operated on floating wnwn to smlple river, 
lake, or ~ e a  battams (see PI. 111, A, p. 4)1,01q used to nar!iplr: ri deposit 
wl1er.o a l n r g ~  volume of water nenr the enrfate would rnakc! whrtfb 
sinking v e v  costly. Nnrn~r.oua IloIes can he d~i l lcd  in R short time 
and nt a comp~*atively small c&. In many wes shafts have h e n  
sunk with the drill holes for centers, and the restrl tn of the two nlctl~oda 
of prospecting checked well. 

It wm fimt hrld that the resulh of dredging could he i - ~ l i ~ r l  Ilpon to 
equal s h u t  50 per cent of whst drill prospecting would indiwle tho 
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values to b. The diaprities were in part accounted for by athibu- 
ting t b e ~ ~  tu npilling, Icskage, ffi~ilty discharge of buckeh, incomplete 
exavation hg appzntun, inrornplsh disintegration during washing in 
screening, ~ n d  to lomes in the gold-waving apparatus. It seemed, 
however, RS if time lon~m ~hould be only ahout 10 per cent, and the 
other 40 per cent was explained hg tho well-known g e n e 4  statement 
t h ~ t  ''pmgpecting rcstllk HCI: always bi~h. ' '  

Up to the time that considarahlo arpm pmviour;ly prospected with 
numerous drill holrq wera dmdpd, tho rwults of drill prospecting 
were hlieved to he ab~olutoly relimblo, making the allowance, how- 
ever, of about 60 per cent for \+nlunn to lw twcovered l ) ~ -  the dredge. 
After thew areas b d  11r:cn w o r k ~ d ,  I~otvcver, the dredge managen 
found much to surprine them, for whom ground h d  prospected well 
it had dredged poorly, tlnd vice v c m .  I t  is wserted that in tbese 
instances both the drilling and dredging wcn? ?to oondtrstd that no 
great celinbility could h~ attached to t bv result u, hut this  explanation 
is far from sat is factor^^. 
In the use of the drilling machine to wmple nlluvior~, tw in all other 

prospecting, unusual mre must hp exercised to ohhin results that 
shall .give a correct idea of the value* and of t h ~ .  other cbsractcristic~ 
of the ground unde.r examination. It is  nnquestional~ly true that 
areless .sampling has been the muse of nmnj h i l u ~ o s  ilk drrdging 
npemtions. The seeming simplicity of this  proapctir~g nietliod t l : ~ ~ ,  

aw in other ~pparentlp simple determinatiotn, ~ ~ s t ~ l t e d  i n  CP~ICIC nirriiip- 
ulation and nlislmding wsults. Zn wnie instances tllcre I I W  LHhrcn IL 

mj~lmding mffectation of awursr.y in tabulating 1.esutt.cl of drill pms- 
pecting. Car~levs locntion and distribution of dtj ll holes hrtvc g i v ~ n  
fattlty results. ,Vet-ertheless, the percussion drilling luacbirln i s  ~I:PI'- 

l ~ n r  for tcding rnost areas t.hat m y  be available for axploihtion I y  
the clwdging method. 

"Pbadrillingrnachinesa~.ausedforseveralpu~aes. ltisnecessary 
to rlcterrninc wllether the material is too hard la niako dredging 
protitnhle, nnd for th is  putpose drilling mnwhineu are not entir~ly 
snkisfactory . In sevcml arms prospected by drilling machines ant1 
thought suitable for dredges the mttterial proved to be so h ~ s d  that s 
machine diHerent from tile one designed mnu required for sumesdful 
exploitation. I f  thl? prospecting had hesn done with more care this 
rlnftlvorable condition woulrl have heen lwrned. 

Helia hlc rrsul ts ca1 I for the detr,rminntioo of tbe presence and ditrtri- 
but ion in the vertical srction of nny considerable content of tenacious 
clay and large Imwlrl~tu, and here again the drill d m  not yield entirely 
~tisfnctory rosuItY. The dopttl of n~a*rinl rnmt h wzertaitled and, 
where the bed rock is a so-mllcd "f~lw.'' the greatest care is nemces- 
sa~y ilk order to determine its ps i  tition. The chamder, baldness, and 
roughness of tbe hed rock m w t  km learned, and thedrill uaforkitunntely 
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still Ietlves much ta be desired in connection with this phase of the. 
investigation. In ~pite of these dramhacks the percussion drilling 
machine has no superior as R ] 1 ~ ~ l i l l l i l l 8 1 ' ~  nleans of prospecting a h -  
vions thought to be mitable for working h~ the dredging methcd, and 
this is particularly true where large 1-01u1aes of w ~ t e r  mtly be encoun- 
tered near the, surface. The sinking of shafts is to he preferred, how- 
ever, where not too cosdg. 
In several projects, where tl. Inrge expenditure of money i s  in con- 

templation, sa-cnlled pmspec ting iisedge:en have been used. These 
mwhir~es are emall but complcte dredges; and perform, on a small 
scale, the futictions of the o~dinnry type. Their design is slich that 
they may be readily moved, for they are equipped with lightly con- 
atruckd machinery and hulls and %re of light dmft. If, as i s  fra- 
cluently the case, the aren to Ire prospected is tmveraed by rt river or 
BIOII~ILFI, such R light dredgo is easily moved from place to place. 
Whore thew are no wltt~rwaya, R  till arnallcr dredge, to be aioved on 
rollers or skids, can be employed. 

Though the cost of installation and operation of such pmnpccting 
dredgep is considel-ably more thtin that of drilling mttcbines, the re1 ia- 
hili tg of the resulb will oftrn judtif~ the additional expenditures, p r -  
titularly wllel-c large arPw :1rr heirrg pl-ospected. By their ude the 
v a l u ~ s  per cuhir: yrtrtl, cbanirbtrll. of ~ntttcrial, presence of large bowl- 
clew ~ n d  clay, tlad depth ttncl chrtl-anter of brd rock can be accuraklp 
wccrtaind. l 'here i n  an ndld itionnl ad rantage af great importance 
i n  the fact that the cost of t)~elxLi~ig n Iarp 11wdg-e cRn at the same 
tirue be clo~ely dotarnlined. 

'rhr, nurnl~or of gnld dredges in S I I C C P S P ~ U ~  upelation in tbe IJnited 
Stah* htls greatly inr  tvascd duri thg thc pnst decadc, rtnd especially in 
tlw last six p a r s .  The first S U C ' C P ~ ~ S ~ U I  one was operated at I 3 ~ n n w k ,  
in Monhna, ~ l n d  wttr of thr so-cnlled "doul~le-lift" type. The material 
mnr excavntcd by a chain of hrlckcts slltl dischargrd from fin eleva- 
tion of nbout l h  f c ~ t  rtl)nvr thr! deck into n tl-nnln~el, which bad p r -  
forfitions ~thout 5 inchus in diitmrter. Stonen of Isrger diameter were 
clischnrpd over the n i d ~  of the dl-cdpe; t h ~  "tines" were ~levated h;p 
R 12-inch ccntrifrugal dredging pump to R sluic-e and discharged about 
100 feet astern. Thig type of rl I ' cC I~C is still i ~ d ' ( ' o c ~ t d  h~ some m n a -  
gerlj, and unqustitiondjly bns a nurnhrr of ndvttnkqcs over other 
types. It is espciallv gnat1 fur hanrlling material which bas a clay 
content or ~\*bicnl~ i.q so tenarions thnt  old i.: lost hj+ inc'on~pleh disin- 
tegration and insrifficient washing in the wt.eens nnd sl~liues of the 
other types of goltl dr~llgc.q. The pansap of the fines thl.oa,nh the 
cen trifopl  pnmp of the double-lift d r ~ d ~ ~ .  t ~nds  t~ disintegrate the 
material tllnro~~phlj+ and to comp1ekl.v Iihesate any prtic1es of gold 
held in clay or other teoacioas substances. 
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The p~t~ icu lar  problem at Brrnnock was to evoke a dredging pilrnp 
to stand the wear and teRr of handling the fintxq of abut  2,000 cubic 
yards every twenty-four horn. The Rr~t pump was worn out after 
seventy bourd rise, but another of excellent ctlngtn~ction, desiped by 
the dredge manager, w ~ q  installed nnd n ~ c d  for soveral yeam. After 
a seven monlths' r u n ,  when the tines of ovor -100,WO cubic ,mrds had 
pmsed through it, it was estimated that the costa of r e p i n  and 
renewals of the punlp had been only nbo~it $150. 

With a view of ~Iirninating tbo drodging ptirnp the so-mlled aingle- 
lift dredge ww designed ky Monhina men. T h i ~  type discharges the 
material about 28 feot above the dock into s tronlrnel with perfom tjons 
5 inches i n  diameter. As in tho " doublo-lift " dredge, the coarm 
material was deposited over tho aide, while the fines dropped inta a 
sluice and were diwhtlrpd uhout 109 feet mtern. Tha greater height 
of discharge of huckeG m d a  a secondary lift of the fines unnecessary. 
This form of conntructinn introduced n new set of problems, as the 
higher p i t i o n  of tlie tlppr tumhlar necessitated longer ladders, more 
and heavirr I~ucket* in H l ong~r  bucket chain, larger hulls, and heavier 
construction throughoat. Some of tbr? first '' single-lift " dredges 
ware \*cry uwtable hecause of the high position of center of gravity. 
This t y p  of dredge is now in more gcneraI use than the " double-lift '' 
machines. 

The dmdga which h d  been usd  so successfulIy in Xew Zealand 
WM not int rod& i a b  the United States anti1 after the extensive 
operation of thew two types. The h t  Kew Zealand dredge w w  
intitallcd in tbe Oroville district of California, and after a few modifi- 
cation~ to suit I w l  conditions was and is still operated suwesful ty. 
Thir w a ~  followed t)p the building of a n m h r  of similar dredges in 
California, Colo~ndo, Idaho, Oregon, Monlnnrt, and elsewbere ( s e ~  
1'1s. XXX, A, and SXXI,  B). 

Them dredges were essentially different in design and manipulation 
from t tlom uf the double and single lift -types. \IThile the hucket 
of the Xew Zealand type was emlved en tireIy for galtl-drerlging pur- 
poses, the bucket previously wed in this clountr>- wmt but a slight 
modification of tbe one used for harbor and can~l dredging. I n  Imt h 
types, hut more notably in the hucket evolred in harbor and canal 
dredging, the first made were deficient in the s t r ~ n g t h  of the digging 
app1'1t tus. 

The New Zealand type- of gold dredge discharges the material about 
16 feet above the deck into a trornrnel, tbe largest prfomtionu of 
which are about one-half inch in diemetar. A sl;t,eckrr (sct* PI. 
,Y,LXI, R) made of a chain of steel buckets elevates a11 ~natcrial not 
pwsi ng  through perforstions of tromn~el and dimhargen it whrn of 
the dredge at a height suBcient to allow for the expansion of the 
t a i l i n s .  The fines pass over the gold-swing tlcvices n~ld ars dis- 







charged a h u t  10 to 15 feet ~t.'itern of the d redg~. On die doul~lr? lil~tl 
single lift clredges no stnckel~ were necessa~~y, I1rt:ause tho Irtr~cr PI!'- 
fomtions ol  the tror~lmels allclwed the to!ripar~tiroFy snlnll prrrecntngo 
of stones to 1~ dischargpd over tbr. d e  without, sfioaliug tho watrv 
too inrrch. 

The gold-sat-it~g z~ppmtua intsodnccd wit21 the Sew Zwhnd t y p ,  
m a  aha evsentialIy different. Thc hydraulic !!litring undrl-currcnt, 
which ia u wide sl~lire with steepg1.adu, and wbicll spreads the laahrial 
over n b r a d  dllrfltee i n  a shallow a h r ~ t  n f t ~ i '  ntl slton~s of d i ~ u i ~ e k r  
great~r tlmn 2 i n r h ~ s  ~ R V P ,  been reuluvcd I,)* a ~r izz !y ,  wxs e~lotretl 
i ti C ~ l i f a r u i ~  hut ha(l been siir.cemf[~lly l~seti in SP~V Xtwland in I~ydn~u-  
lip, oprations. A very slightly modified ~ ~ E T I H  of this device -as n?ied 
on a nurnbcr of the dredyes, with the t l i f f c l~n~r  tllnt cocoa n~ntting 
i n ~ l ~ d  sf rifflcw charged with rluicksil\-rr was used to mtcb thc golrl 
(wet 1'1. XXIS.  - 1 .  11. lfi?). 

Tbr! doul~lc: 14nti $i~igltx l i f t  gold clredgvr- dvpndcd pl-incipll?r, nnd 
in same cm,qe~ rntircly, on n c.rrm~rnmti\-ely ratrrcm sluice with rifllcs 
c h a r d  with quicksilver. The mnteri~1 11lt.swd over thr: riffles in a 
deep ehcct, a con11 i t,ion not cotidurirc to IL high y r r r e n h g ~  of saving., 
where the gold 1s in tlw for111 of very iincly divided particles. 

Thmc is n mnrked diff~pl-vnrc in the manipulation of the scveml 
typv~ of drvd~rc.;. 'I'br, Nr\v if~aland Imat in digging is h ~ l d  to the 
fac+c! of thc lrart~k I)?. $1 h~~ullinr 1.1tt1 o t ~ t  o c ~ r  the how to Rn rmchorag~~ 
nnd the h t ~ c k ~ t ? ~  lirr IOW~~CPI~  i l l  11 ~ ~ r f i r a l  ~ I I I ~ c ,  ttw material being 
caved by underminitlg nt  tlic! Etottom. Tht* o t h ~ r  types are held to 
the face hy a pivotal sterr1 sp~ld ($PC* PI. X S S I .  -1). the l l~~ckets  k i n g  
side bed horizontall!. thrnr~gt~ rill fin* r ) t  1.'tb . The c t ~ t  is 1wguri at tha 
s~lrface nnd thc diLying larlclrl- lorr-etr4 n l ~ ~ u t  1 foot at tbc c*onlpIe- 
tion of mch arc, tlo itttc~~pt t~ring I I I ~ ~ P  to I I I I ~ ~ * ~ I I ~ ~ I I P  or CIVC the 
material exc~ntccl.  

Serenil x h 0 1 ~ 1  tlrc'dp..: wrnl  Ilt~ilt r r t  CTtuvilIr nt nl~out t l r ~  timc; the 
New X c a l ~ n d  tylw \sva* i~~atnllocl. O n  t hcwe t t l ~  liydlal~lic-mining 
tinclercurrerit, alrnwt tlir .snili~ $1.; tlint of the h~drautic ruinel- in Cnli- 
fornia, and a shnkinp P C ~ V ~ I ~ .  . s ir~i i ln~v in  avtiun to t l ~ r h  rocker of the 
errrlr-day Californi~ miner, RI-e uyctl. l lrtlt wtnckera wcre also 
installed. Thc show1 dredges: pro\-rrl crrstlj* c ~ f  operl~tion and hnve, 
with few exceptions, 1)ct.n d iwnl'ded. 
Sext in  ortier of devrll)pn~ent c-nmp n rll.rdgc with the h t l r k ~ t  

evolved in canul and harbor. drrdgi ng. 'l'he n~rrvl~inr: wns \+er+y tnrlrh 
stmngthened, Iiow~ver, nnd w-nr providrtl with ~hnlt inp sr:itrcn, hclt 
stacker, and h!-dr.alllic-m inin:: r ~ n d c r r ~ r ~ s e r ~  t.3, cfillcd " gold-~utvirlg 
tallles." In thin tj~k is fo~lnrl 11 co~l~hirlat~iotl of t h ~  h ~ t t e r  S~ntures of 
the double and single lift and slrorpl gold d r . ~ > i l g ~ s .  Srllnll huckots 
were first used, lrrlt the terldcncy had b e ~ u  lr,rr-n~I it lclrnsrtl  ctlpncity. 
This: dred~e  war art improvemet~t, but it h ~ d  ~t fault corntion to all E he 

Bull. !&?45--.Ie 
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dmdgm st that time and #till often found--& lack OF cmnlinlrtion of 
cspcity in the four prmses  of which gold drodgin~ consists, namely, 
excavating, ~creening, sluicing, and tailing. 

Thc next improvement wtw the building of n dredge in which ccmr- 
dination of capscities received more attention, for in thia the wmcns, 

' tables, stacker, and pumps were e n l a r d .  I t  wm designed to work 
cither on apnd or headline, with tr sIightly higher dischnrge of nlnterinl 
to permit of R greuter devation of cortrse tsilings and R stwking of 
t h ~ m  at H, distance from the stern. The pivotal ~ p n d  was p l u d  , 

inhoalrl so ae to mmke the digging and the tailing arcs of mom P ~ L I ~ I ~  

lengths nhon working on 8 ~ p u d .  The diffieultim encounted when 
thsne nrcA were of wry unequal length were thus elirnilhatad, Tho 
diqroaition of tbc h i l i n p  had forme~~lp h e n  a eostinual murce of 
dificulty ~ n d  expe;npta, hut, this improved dredge wm so designed ns bo 
allow both working on R I ~ ~ d l i n e  and aide feeding through an UI-c nf 
long mlins. This p ~ s m i t i ~ d  the working of a wide cnt and the dinpo- 
sitmion of tailiop w i t h o ~ ~ t  r o v ~ r i n g  sdjrrrent virgin ground, fol. pre.- 
vio~~sly n~uch untourb~d territory hsd h e n  wmted by being covered 
with trrilin~n. 1rnpnr.t rifles cbnrgd \vit,h mmercnrp, i. e., tbose whem 
tho fines ~ r c !  dropped to offect ~mnlprnstion, and larger gold-~aving 
atrw mere aim int roduc.ert. 

There h ~ v e  b e ~ n  no mdiml changm jtrl t h ~  design or constraetion of 
p' ld-drdging machiriery of l ~ t c ,  and ~ff014s hwe been directed toward 
the str~ngthening R I I ~  hottoring of machinery and bull and the lower- 
ing  of operating expenses. 

The escarding rrppamtu~ (net! PI. XXXIZ; PI. XXVUI, B, p. 160, 
and PI. XXX, R, p. 169) u ~ w l  in gold dredging llw h e n  very rnutmh 
improved since the first instalIatinna. Ri~ckrt  forms hare heen 
modified so aq W prevent J O ~ R P A  1 ) ~  rpil l in~.  Thi~  is moo~plisberl hp 
retlucing the anglo made I>y the huckrt lip with the line thmugh the 
CWI~PPR of tho two bucket pins. )Tit h the earlier d e ~ i ~ n  s consid~rahle 
l o s ~  hy npilling, exrrpt when htirket~ were morkinp 11t tt~aximrlrn dept b, 
wns noticed. In the ~ ~ r l i e r  design tbs  h ~ ~ c k e t  W 8 S  long. narrow, find 
deep, and a clean d i ~ c h n r p  w ~ s  llot cftettpd, pspciallp whtw working 
in ~ t i cky  or mndp rnnt~rinl. RPC-ent dwign prnvid~n s slho~%~ n i d ~ ,  
and ~hrlllow httck~t  which d i ~ c b a w n  mnrc prfect l~+,  The IIM of jetP 
of water to wawh anp arll~ering muterial from h t h  inside and outslide 
of ht~cketn into the hrrppt-r and S R I * ~ - S I I R  is now Common and ncccrrn- 
plisltc~ R w n ~ i d ~ m ~ t l ~  irtcrm.r~ in t h ~  wlcl =ring. Tbe capsr:ity of 
huckeb hm Iwen larp'ly i n c t r ~ v d ,  but the economiml limit han not 
b e ~ n  t m c l ~ ~ d  nor will it he mc-hrd in the nesr fi~tllre. 

I\7ith tho i n c m s a  of size of  ~ I I I C ~ P ~ S  t h ~ m  ha.. not been a propor- 
t . i ~ r l ~ t ~ l ~ p  ~ m f  ~r atwnfl h, hut this  d ~ f p t t  iq  h i n p  gmdunlly v m ~ d i e d .  
The use of various R I I O ~ P  of & x l  in b ~ ~ e k e t  part%, as well as in other 







prtr of the dredging aradlinery where them is severe wear and tear, 
has been i n  most cares successful. 

The de~ign of the u p p r  ~nrl lower tumhler~ has been moditied and 
all prts  ~ubject to m a r  are now e~s i ly  replaceable. In earlier instnl- 
lations the turnblerv mere of such design and c~nat~mction that the 
wmring out of one part son~etinres nece35itakd the loss of the ~vhole. 
Some trouble has been mused by the working loose of the "wearing 
plates." Turnhler~ with more numerous faces ~ l a  now ~ b o  aged. In 
early practice the aquaro uppcr t.umhlrr waH suppot;ed to he superior 
to the one with more $wee, it being avs.rwumed that the square tumhler 
w m  more capable of firmly holdirlg the hur~ket? and preventing the 
dangr,r of ih revolving without nloring the bucket chain. The hex- 
agonal upper tumbler is now i n  ~t~ccewsful operation, and j t is safe to 
pl-edict that heptagonal and posqihly octagonnl upper tnrnb1er.n will he 

uaad, particalarly on the smaller dredges. The objection that they 
will not hold js not goad. Kven if trur, an ~rrangament mtl k ing  the 
relation of bucket tn tumbler that of chain to sprocket motild a o l v ~ ~  the 
difficulty. The use of t.he hephgoaal artd octagonal npper tumblers 
introduccu a new set of prohlww. involving larger tumblers and shaft  
ing, different armngement of chlttt! to hopper, and modified forms of 
save-nlls. These rnodificatioiia aye necessary bemuse of the resulting 
longer pel-iod of disrharge of t h e  bucket. 'tt i s  probtthle, howaver, 
that saving in wear of the l~t~cket pins and bushings clue to lesser defleec- 
tion in turning turnblew of rmre numerous faces will compenmb for 
the extra expense involved ie construr=tion. 

Fig. 34, above, &how* the relativs size t~nd diflerent drflection angles 
made by tbe buckets in turning the sqtrare, pentagonal, hexagonal, 



bephgonrrl, and ovtagoll~l tr1nthlct.n ~ n t l  Imr c:rnt of A R P ~ ~ R  of w a r  
over t h ~  square t y p .  . 'Sl~r! w ~ r i r  ~ n r l  t o ~ r  of h t ~ i * k ~ t  pins and hush- 
i n p  i.5 -almost entirrly the rm~llt of the d~tloction of thr I ~ a c k e f ~  in 
rounding the turnl~lelu. A ~ l i ~ l d  nn~nlrnt of wrHr is nccr~nionprl Ivy 
deflections hark of the 1 0 w r  tlltnI)l~r ILS t8110 t l u c k ~ t l ~  COIIIP. i n  cnntard, 
with t l~e materirll. ' I ' t ~ c . ~  lnst dvfl~rtions, !IOWCVPP, would h~ prev~nhhd 
by rollers snch m arc . r 1 1 g p ~ t ~ 1  in a pntnynph on prlgo 184 di~cusning 
the respective m ~ r i t r  nf the spur1 ~ t l t E  h ~ ~ ( I l i n t b .  

If, instead nf s q a t ~ m  I q , p r  ~ 1 1 d  1orr.r r tr~anl~lrm, ~mntngontrl , Ilrxngo- 
nn), heptrtgonsl, or OC~BA~~I IR]  t l l n l h l ~ ~  nrp U N C ~  tho stlving c r f  rrrenlb rrf 
tlurket pi nn lrnd b ~ i s h i n ~ ~  \votllrl he fipproximnkly 40, 6fi, M, and 
per crnt, r~rrpcctivt~l~, 

"I'hcrr, is )but one ~r?riouu objwtion to the uso of n lower tnmlrlcr of 
IIIOCB IlUnlRl'nlltl f t i ~ ~ n ,  i .  n., gral~ter n i m  ~ n r l  w e i ~ h t .  Thn ~ w n t  ~ r t v i n g  
in wear of tho hur:krt pir~s und I ~ u ~ l l i n p  will, ~ v h ~ r ~  fall I?. t q ) p ~ ~ ~ - i n t ~ d ,  
rrstilt in rhn use of Imth uppor and lo\\-er tr1mh1t.w of rnora' rirlltlrroaln 
frrccs. (Sca PI. XXXJII. A , )  

Onr dredga manspr of tnuch eqerjenw han mggmkd the line of 
R mnnd Iowfqr t u m h l ~ r  of large dinmet~r with huckrlt.r of ahort pitrh, 
clain~ing tbnt I~uckcts seldom lie flnt on ttirnhler fiwrn whcln exca\*at- 
ing, hnt fwrlu~ntly rid@ t h ~  eonlers hetwcrn the f ~ r r h .  T h i ~  c f i f I i c . ~ ~ l  ty 
h w  IWII rohwierv~d l ~ y  the. writer on rnrlny mnrriann, .\ t ( ~ 1  rnpid 
frcdiag of buckets wsultod in con~iderahle spitlinr rrf matrhrial upon 
tlw l~ tu .k~tq  ahout ta round t h ~  lower tuml~lcr. The ~pillrad n i~ t r r i a l  
Ior lpd  lletwcen the bnckets and the turnl>l~r fwcn ~ n t i  dcstroycd, km- 
~x~mu'ily, t l ~c i r  proper wlntion. The IIHC of thr. rmlnd I n w ~ r  tnmhler 
\vould hnr e t.he additional atlvirntage of prevent iag 91zr~ t lg  (nco 
p. lS4). 

t:ntil wccntlp it hnii not k n  pnenl l l r  reprrlerl an god  pmti~q  
to Iowrr thr? digging ladder to mow than 45 . from the ltorixonhl 
k a t ~ s e  of supposwl ( I ~ S R ~ V R ~ ~ ~ F C R  in nurh nlnniptt Iation. Hplctrnt 

infltallations provid~ un idler at thr, mar rrld of the well1 to prevent 
the htlcket~ from dn~gging on thr r b u t ~ s  :inrl the save-dl g m t i n p  !in 
the ladder i s  lowercrl ttlore than 115; from h0rizol~t~1. This  dt'ricr 
~wnnit.; g~ra te r  working cEeptl~s with n +err length of Pdder mnd 
111akeg dtwpr  grottlid n v ~ i l ~ h l ~  for tho dred~e.  PI. XYXIII, L!, 
i l l l~rtn~ta*~ rl iggin~u nt IL low nngle. There ia a marked ddivpnity of 
opinion atilonp mruttiFm &* to tlic relative merits of the tromm~l  rnd 
$ha king scrren. TIIV t ~ ~ ~ t ~ i t n ~ l  I I C ~ V W ~ ~ P S  have cl~imed better ~t~rr-hn~l- 
ism, c l ~ m p - r  rnnioti*nttr~c.r, lrlolr efIirient screening when materi~rl in lit 

all tel~~~ricltl~, and t.r.a)ntlrlly in power. The advomten of t ht: ~ l l ~ l k i l ~ g  

w m n  hut-t- C P B L ~ ~ I P ( !  larp:r mpcig with given weiglr t, hig11rr pcr- 
rrntapc of p I r 1  xar ing  I ~P~ I IJC '  of l~etter opp~rt~~~nitic..r for ~tntalpins- 
tion t ~ y  itnpu.t, aml msier nnd ktter distribution of 1111it~l'inI OVBC tho 
guld-rrttvi~l~ surfsms. 







'The trammel (see PI. XXIX, A, p. Iti2) is a better mechattnisnt. 
reqaires Itws p x e r  for upe~xtian, and gi1-b much less trolll~le iu 
maintenance than the ~ h n k i u g  scree11 and does clean~r screening, PI'- 

titularly when the material js  at a11 ind~irated or tenaciot~s. Trommels 
have aImost wit.hout axception been too rjmnll, and all late installa- 
tions are larger. Amalgamation by inipwt is now acsompIisbed 
a spacial arrangement of the gold-mt-ing appaldus, and di~t~ributian 
of water is no longer rt diffic~ilt proldem on drvdgea where trom- 
mels are used. One of the most recent instaIlstions l ~ p  a company 
whidi has A X ~ ~ ~ S ~ V C ~ J '  employed lmt11 cler-iccs i ndclrleti a trammel. Atr 
present; in most cases the trornnlel is in high favor anlong Olmville 
operators. 

Where there is an o~erburdcn of an?- consMemble depth the use of 
a device to blank the tronl~nel 01. svrbeen ~\*ill.be a distinct improve- 
men t. Ry its rise all hnl-ren alaterial can he h c k e d  well back of dredge 
and ~lsually at B rnorr, ~'npid rate than if handlet1 in the ordin~q'  way. 
Overburdens, which it is a1wa;cs necessary to dispose of as q~~ic:kly find 
nbeaply as possible, usually vuusist of a fine tosnl or sand which ctln 
he rltn but slowly or-er the gold-saving iicviees bemuse of clogging 
when handled ~npidlj-. A Ijlanking device was used for R time at Ore+ 
rille and worked wcll, l l i ~ t ,  hecause of lmd design, roquired too nlucb 
ti mu i r ~  b l s ~ k i n ~  and unbL3nking the screen. I t 8  we, however, alIowed 
the beginning of dredging opel-ations, on interior p o u d ,  without the 
use of a mncl pump and the imtnediate excavation to a depth of 30 
feet, with a consequent minimum wasting of dredging grotind. The 
use of s11ch n device involre$ a large discl~srge nf ~l~aterial from screen 
or trommel to the ~ t R c k ~ r  IYIIRM R tmughed heIt is ued.  The incline 
of the stacker m~lst not I J ~  so steep as to permit thr inaterial, which is 
often a thin mud, to run back to the end. 

The use of a device to blank the hopper whiclz shunts the material 
into the well ha.; been tried, but has not been entirely suceessful. In 
this case A~SO, htd design rather than bad prinripln I\-W responsible 
for ftci1ul.e. The dispositio~~ of xn orerhurde~ l>y=tl~ig  neth hod i n  to bs 
1le~rLiIy r~xommendecl, especially whert! drcdkqs work or1 headlines, as 
they are thus enabled to distribute the b ~ r r e n  material ac:rosu most of 
the width of the cut. 

The gold-saving npparstus, after luany experin~entd modilicationa, 
including the in  t~lodl~ction of various ru~gnetic and intricate devices, 
has returned to the hydmulic-undercurrent type with the mercury 
riffle. For. saving {.lean gold the nlarcury riffle is p~.obahtbIg best. 
When, howover, for tcny rearon thela k imperfect amalgamtitmion, the 
use of some form of woven material to enmesh lmrficlee~ of rusty gold 
i s  good practice. 

The increane of tho nrea of gold-naving surfxcr: has m ~ t  M-i tb good 
results. Steeper g1udr.r are now used for plrl-st~ving ~ E I I P S  ~,~IIII for- 
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merly, and arrangements are ~ l l r h  w tu allow n, hettar distribution of 
sluicing water to various parka of t h e  gold-savin~ arew. G d d - ~ s v i u g  
surfaces are now generally art-anged in a nun121er of drops, and the 
material impinges npon rifflas charged with mercury and is amalga- 
mated by impact. 

Much thought has been recen tIg given to the perfec.:ting of mva-all*, 
and a surprisingly large amount of gold, wmetimos 10 per ccnt of a11 
saved, is recovered in this way. The deaign of sum-RIIR in the etlrlier 
pmtice was somewhat neglected, but in the general refinement 
of working methods a eonviderahle improvarnent is k i n g  effected, 
A device for keeping under lock and key parts nf the gold-rraving 
apparatus where the Esrpst proportion of gold i s  caught has been 
i ntmduced. 

The tmughed belt stacker .seems to b p  pnemlly repded  ~s s u p -  
tior to the bucket trhcker {see PI. XXXIV, Ill b c n r t ~ e  of greater 
economy of operation and lesri weight tor R giwn Itangth. Stackor 
belts are a source of large expenditure h~crrusr, of tlra rrtpid wmr due 
to the. ins115cient thieknew nnd inferior q a ~ l i t y  of the makrial which 
covers the woven p r t  of belt nnd which givw t.he b ~ l t  its wearing 
qualities. 

SmrE_r nIE the recently instdied shckers h ~ v e  tlw driving p u l l ~ y  on 
thp. o u t ~ m l  end, and electric c i w d p  h v e  tlw driving znotor, ar 
well, on the, o u t b r d  ~nd. (See PI, XXXI V, 4.) Thin rirlangement 
ha# eliminated a numhr of tr~ahlmome featurn. If the stncker is 
driven by rope or ~procket chain from a motor on the dredge, there 
is nlucb trouble due to wear, slipping, and stretching of ropes and of 
sprocket chdns. If the driving pulley is at the inhoard ~ n d  of the 
 tacker, the load is pushed uphill on tho ~ lnek sido of the Imlt, and 
there i u  much trouhle from dipping ~ n d  ~tnlling. A belt etackar 
driven by the Inboard pulley reqnircs morn powcr than one opemkd 
by the outboad pullop. 

At one time It WRS generally thought that wbon COQLZ%B gold occurr~d 
in the nleterial dredged, either the double or single lift typo of d r e d p  
must lw ~nsed. Stacker dredges are now ur~ed and have at the lower 
end of the t~vrnrnel perforations large enoi~gh to pass mtrterial up to 
I+ inches in  diameter. This rntrterid ~r td  water run through a sluice 
where gold is mved and nro then deposited in the &tacker buckets. 
With such s device under ordinary  condition^ a troughed helt s h k e r  
could not lm used, as it muld not handle t b ~  wuter. Any device tbat 
would rernolre water and deposit, pebbles on the helt without too many 
complicatiom would allow the use of rho b l t  S W ~ R F .  (%a PE. XXXV, 
A, p. 164.) It would not Irt! expedient to use a double or single lift 
dredge where ground is deep. To effect dispo~ition of tailings while 
opemtin~ the d o u h l ~  and ninde l ift  dredges it is necessary to keep the 
pond nearly full and to use very l o n ~  digdng ladden 
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Stackers and h i t  sluices a n  of greater length t lun formerly, In 
early instal la ti om^, witbout R single exception, utackers and tail sluices 
were too s;horG and dificulties due ta improper dispoaitjon of hil ingd 
were of constant mclzrrenw. Con~id~rable areas of rich dredging 
ground, particularlg when deep, brrve not been thoroughly worked, 
and much virgin ground has heon covered by tailings to such a degree 
as to m k e  it ~~nworkable. 'fhe short ~tnckcr does not allow the cmrse 
tnilings to lm discharged at a suficient distance from the stern and at 
the pmpr heigbt. Them is conwequently lack of room for fine tail- 

inga I n  consequence the, mnd pump w m  Lmught into urn, and the 
fines were discharged in ntlt.ll 8 way that 1nucI1 adjacent grotmd was 
covered hy t b m .  Valn~hle dredging ground, even now, i s  k i n g  
wawted in this way, m also 21:. faulty rnanipulation of the dredge. The 
tailinp bare not been stacked with t?nough m t w  to keep tlwm well &way 
from .the sides of &a cut when there is virgin ground on one or both 
sides. 

Big. 35 shows the c m s  section of tailings so piled RS to wruste no 
~ m u n d .  I t  is assomed that the side slope of the cut is 45O, but this is 

the caae only when gmund in very fret-. "R" in thc sketch is  the 
boundary of tho cut on bed rock, "A" i the boundurp of slope to 
4SC. F G is equal to 2 F FI. Tatilings, ar a generrrl rule, should 
so stacked that the d i s t s n c ~  from the h i l ings  to the sidrr of the va t  at 
the snlf~ce of the ~vater. it; J ~ n ~ l t  twice as ~ r e ~ t  ~q the depth to which 
the dredge is digging. 

A cross section showing the result, of stacking tailings badly is 
indicated in fig. 36. This cut bw heen fillcrl wit11 tailingr~ 'tn point A', 
the boundary of the cut a t  the surfaco. In excavating the cut, of 
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which A', L, K, d i u  8 part of CTOSS sectio~~,  it, W Q I I ~ ~  not bo pomihlo 
to dredg~  Ileyond the point L in thc direr.t,ir,n of I{' without hrrving to 
dia hi1 ingy in section JY, A', M, N. If thc mrtkrial i n  tllr tri~~ngl~lar 
xtwtiol~ is nnsumed to he loose nntl b stnnrl I L ~  nn nnglo of &hi", ~ ~ n g l n  
ti', L, I?, the undreclgrd ground in qccction If', IA, A' would bo lad. 

At first the w l ~ t i v r  merits in the use of a pivat,al spud or n Iwndli fin 

werP wnsidered ai!ntjat wholly f m t n  tZtr ?ct,nrit[pt~ir~ t of 11ctun1 RXCI~VIL- 

tion, arid the cli6i*t1ltir~ of disposir~g of tlie tliilingn rlid tint 1-~ceive 
nmr1y t!~c* utt~ntiort t l w i ~  iniprhnr-P t l r l ~ n r ~ d ~ d .  111 t811r opiriion nf 
tho writer the pirnt:~t npod shorrld lte t t v ~ d  only 11y rlr~tlgt!s r l f  tlic 
dnuhle tulrl s i n ~ l e  l i ft  t y p e  whose sli~k-rms nrfr SUH~IL~ I IP (~  I)? t~uxilinry 
scows. L+vt.ml d lrd~esuf  Itheap. typcr in hloattr~gn, llnving bmkcns 
numhec of pivotal r; l )~~ds while dr.pdging n trnnr.iou9 rnnterial, hnve 
stllwtil utetl x system of rap ~nrhonlgrs which c1oc.r nnt wrv~n~a~rnrl  
i k l f  to the writer, nr i t  a p p w  Jlwttpr tv n ~ n k r   us^, o f  ntl-orq~r spudx, 
The rigging consists of foul. w i w  ropc~ I ~ r t r l i r ~ g  fro111 tr higlr Fmale nt 
the stern to anchom nshore. The pivotal spit1 nppars to  hp I m r e  
effertirn in hotding the clredp w h ~ n  ~xcn\lnt ing intlumtcd rn~teirial 
and p r ~ v ~ u t a  it* xnrgittg nnd lamming tlm Imnk. :Ittempt has been 
mndr? to prrvent thir ~ttoven~ent, itr 11r:tdIincl d~rtlg~s by placing thc 
I~ucket* clr~sef together ar~d thus Irvinging HI)I>E~~ ~ ~ I * I I ~ C L P  t *nnt i~t t~ i t~  of 
vot~tmt hetween tl10 h~~cket,? rind t l ~ *  dn*tlgi~~g r;u rrtirt*. Tm!~is1 I I O W -  
ever, hiw not beer) entirrlg succne~~f~~l .  I t  i* .;~nsi!llr thi~t tlic ivtnl- 
d~~vtion of n number of 1'013~1'q 011 t,hn lrrlvcr xidn of the 111~ckrt Indder 
nnd behind the lomrr tnmlher mo~l ld rxsult in liolding aeveml bucketa 
ti rmly against the mnt~r i s l  k i n g  P P X I . R Y R ~ ~  nnd prevent surging, :,s 
i t  js probable that t , l ~ in  morem~nt, in d igpi n# llnrrl 111aterin1, is r l t ~ t ~ ~ d  

by thr! sltcrnate taking hold arid Irttring gn of Ihr, I l t l ( ' l i~Lq,  n.9 <1111?; O I I ~  

l~uclret at a. time i s  h ~ l t l  lir1nl-y by thr lotver tr~mhlor. The huckets 
lwhind the lower tun~bler  dig 1 y  thrir weight only, which i~ insuf- 
ficient to farce t h ~ n ~  into hard mtttteril~l. Tt~n use of Romo such device 
ns a h v e  ~ ~ i g g & q t ~ d ,  if WIICC~?SS~ ul, w ~ l l l d  P I ' o I I ~ ~ I ~ '  l ~ l d i ~  it P O . S S ~ ~ ~ A  for 
a headlino dredge to ~xravate indumtt!d matpr'lt~l with the ve1.y impor- 
tant radrpantagen of nlohility anrl tho Ilettcl- distributicm of t~i1ing.w. 

The me of lowpr ttlrnh1sr.s of morn numctsou~ faces atuws n ~ o ~ m  
buckets to dig at n time nnd I T P I I I ~  in IPSR surhging. It is pssihle 
that Ithe uso of a roltnd ttm~ hler of large dirtmeter might onti rely slim- 
inate the surging, for thero wwdd then ho no raising and lowering of 
the buckets m- them i.r during tho mrol~itian of t h e  tumbler of few 
faw. 

The nse of the p i v o ~ d  spud intdurea  n nurnher of pro1)lems in the 
disposition aE t ~ i l i l l p .  'She np~trl ntiot~ld hr so 1ocntt.d as to nlak~l the 
radius of the arc dercribpd hy the  1 ~ 1 1 c k ~ t n  in digging as tong as pi- 
hle, thus +rmittiny the ~xcnr~ t io t t  of R wide rrlt-an obr~ious advan- 
tage, This demanc1.: thr! placing of the spud at or near the stern. The 







older boats were pmvidetl with sliart stackers nnd tail aluices, w Mch 
resulted in the narrow divtrih~ition of nl l the tailings, bnt mow par- 
ticularlj. the fines. Under thnsa conditions the stern of t,he dredge. 
was fr~quently s p r m d ,  tinlt-SH kept rlenr hy the.use of a sttnd pump. 
This dii5culty i l w  h ~ n  r~tnrdird to n ccrtain d~gree by the lengthen- 
ing of stackem nnd Bil r;Ioiww, but will  n1rnrty.r he much more seriaus 
for the pi\-otrtl-spud d r ~ d g p  t l ~ ~ t ~  €01- tllc heatlli~lc rllvdgs. The be d -  
line dredge can n w  the tlu~xialam anlntlrlt of tuiling Area. FOP exam- 
pie, in untlr;l~al cnses, m il l  drrdging n ply streuk of defined boundaries, 
tailings can he; dap0.ccitm-l on Im~ren gmu~ttl outside of the cut. To 
wwmplish the -me retlttl t with H pivotal-spt~tl dredge nurnerourr 
changes of p i t i o n  would bsve tn 1w ZHBCEP, AII expeclient likely to 
result in rnucll 1 0 ~ s  of tinlc trnd 
some loss of gronnrl ~ m n e w ~  of tlw 
dificr~lty of rplocnting tllr pirohi 
poinh, Tho wasting of 11r1wa)rked 
ground by tlm f nu1 ty diuclisrgc of 
tai l inp i~ well illustrated by fig. 
37. I n  this the distance fm~n  bile! 
pivohl paint to the lower entl of 
Ijuck~t ladrlricr exc:arati.lg at the 
n ~ a x i r n ~ l ~ r ~  clepth. (nll~rl the diggi~ig 
I ~ n g t h ,  in $10 feet. Here P :I' and 
Y y reprewnt the distances from 
the pivotal point tn tbe point of 
discharp of the sbckiny ladder 
1tnr1 rre ailed " tailing leugths." 
Hero the di.wharye i s  st poinh 
marked2 and z', which trl-e, mwpec- 
tively, only 18 feet and 5 feet from 
hour~darie~ nf cut, w h e l m  they 
should he not 1e.w than HJ f e ~ t  

if the ,-JredP he d jming i l l  hi, 3?.-4purl rl ly~inff  W I l h  ln l l lng~ piled tm 
Ivnr H I I I V ~ W ~ ~ I  ~mt~url .  

ground 20 feet deep. I t  also dlaw* 
that in some methods of manip~latioll too long n ntavker is  detrintental, 
Thi~  illustration is taken from two dredges now in operation. 

I n  fig. 38 a method jn gcnrrtrl use in shown to prevent the coveling 
with tailings of ~ ~ n e x c ~ r a t e d  n l n b ~ f i d  t~djwurent to cut. To h h g  this 
about it is nrcemary to m o w  the tlrtvlge from I" to I" us often as the 
distances from C nnd C' to 7, while rt;oving ~ t l e ~ d  in mcnratiog Rrr 
A, R, C, alld i n  the adrnncing of  tnilinp~ in arc r, y, z, hecome so short 
its to maka it diffict~lt, nn d nppmachrs P, ~ n t I  x ttpproa~be~ P', to 
move to and dig in  the otlier htll f of the cat,. The chnnging of t . h ~  
dredge from  on^ half to tho n t , h ~ r  half of be cnt i s  genemlly nrsde 
every few clays and consumes ~onrrirle~.~hla tirne. There is, ruomver, 



the constant danger of the dredge not being located with the pivotal 
point in the right plwe and thus, when changing from one half cut to 
the other, there is a consequent loss of ground. I n  this figure it is 
assumed that the dredge is digging 80 feet below the s ~ l r f ~ e e  of a 
pond on a hank 30 feet deep. 

In fig. 39 the result of keeping the lines of advance of the pivotal 
points too close together is shown. The dumping of tailings at d and 
x would result in grounding the dredge. In this case the disbn~ee  
from z and 2' to sides of cut are unnecessarily great. It is evident 
that if the lines af dvaace of tbe pivotal points are; kept too far apart 
ground adjacent to  the cut will be wasted. In general, it may be mid 
that where tho material to  be dredged is free, the headline m e t h d  is 

1 
FIO. 8 9 . 4 r r e c t  rrpud digging Pmm two pivotal Wda 

superior, and alsot if b.v the introduction of some device, surging can 
he prevented, the headline method would be superior in dredging 
indurated material, for there the problem of the disposition of the tail- 
ings i~ much impler. This permits of the u,se of shorter stacker and 
tail afuices and, therefore, smaller hlllla and lighter construction. 

There is a m r k d  tetendencj- now toward stronger hull mstru&on, 
and longitudinal h u l k b d s  or fore and aft keelsons are often intm- 
d u d .  Twarsa wrrter-tight buIkhettds at the bows would he advan- 
tageous in drcdges working in torrential rivers where there is danger 
of wlli~iion with floating trees; or, in rivers like. thwein Alrrska, where 
ice may be encountered. 
Tn some instanctw m~chinerp too heavy for the size of the hull has 

been infihlled, nnd, as a msntt, there bas heen a lack of atability of the 
+ 



dredge, with consehsnt disturbance of the grsdes of the gold-saving 
devices. Hulk are now lnadp with o~erhangiag housw, 
which give more deck room and prrmit of the Imxtion on h d  of a 
small though very convenient shop. Tbe crowning of decka bw 
resulted in cleanel. and drier d r e d p .  

Stronger gauntreed have h e n  intduced in the Iate installations. 
The lmm puntree, at fir& considered ~ n e ~ l y  ~s rr, support for the aub- 
b d  end of the digging Iddsr,  ia rnrule much heavier, as it is now 
designed also b tie together the how pontoonrl. 

Tlw rnain pmntree, on which are ~ust t l i  ned tho upper tumbler and 
ita driving p r  and the inboarrl end of the digging ladder, is made 
much ~tronger than formerly, particulsrly whm tho tipper f4umhler has 
a m r  driva and a g o d  rrligument becoalss thcrafo'oro essential. In 

Ro. ~ g . 4 e t c L  ahowlng danwr 01 gn,~tndlng bmr In talllnpe when ptmoful mints a l e  tm clrm 
trnthPt .  

dredges recently constructed thc main puntree has been n l d a  tbe  or- 
tical post i n  Iongitutlin~l nnd tmnmr*mt~ t r tww which tend to prevont 
tha di~brtion of the hull, drlc to tho great weigfitn of the digging and 
tailing machinery, which sre sustained w ~ p r t i v e l j ~  at extreme bow 
and extreme stern. Stern p u n t r ~ e s  h ~ v e  not k , n  much modified, 
hrl t have been strengthend and madp somewhat higher, so as to sufitain 
longer ~tnvkera. 

The ir~troduction of some form of derrick ar crane, at the bow, 
to move ~turnp.~  and other aktructionn and to hoist machinery, i s  
now common. The use of t r a d i n g  crtrnrN over driving and other 
machinery i s  not 80 pneml aq it should ha, for ~ u r h  devices save tima 
and I n h r  whert, M in fr~qnent~ly the cnse, rennwnln or repaim are 
neceasarg. The machinery is now genam?111y honwd. 



The ltmtion of opmting levers, cont.rollers, R A ~  nwitcho~l i~ ~t i j !  R 
mwtcd qurstion. Snnre opmtors pr~fe r  them on the lower deck 
clwr ta rhr tlrirming machinery; othsm in the pilot, houne, wbjch is 
located nlwr tho forwant ~ n d  of the upper deck. Zn Rome itlstallations 
they are pl~md in R pilot hounr junt nf t of t h~ upper tamhler. With 
t h ~  first nrm~iptnent, the winch man is arnoltg thr driving. rnnchinery 
and csn watt.il it,, I ~ n t  u n l ~ w  he !lenvea his ~tnt inn  he RPPS little of any- 
t king el.* nnrl g~t.q a pnor view of t lla wholr length of huckeh. With 
the second nrnrng~rnont L ~ R  winch man tnn see the hurk~ts  Iwtter, a11 
lmwlin~*, Ilut li ttla PIRP. 3Vitl1 thp. thin! arrangement t h ~  winch man' 
seen bhr Ol~ckctn, thn line9 at Imw and stern, the happer, the screen. 
and enough of the golrl-~nring ~ p p m t ~ ~  to know whether the riffles 
art: clenr, ltntl with t,I~n nid of mirrtrm cnn dm see the stacker and tail 
kluice~. 'rho object,inn to this urningement and, in a maqusp, also to 
thn ~arnnd is that tlla winch man in iroltttprl and  therefor^ inmevrihIe 
(we PI, XXXV, 11, 1). f H4). 'I'ht! Oip of d d g p  R ~ C ]  h e i ~ h t  of ttppr 
t~trnkler should d ~ k r n l i n a  thr: pnition of t h ~  opemting I t ~ e n ,  ron- 
trollnra, and the wwitch~w, I~uk in gpnaml it would ~lppeat that the 
udvnntage would lie wit<ll a location 'ts~hind the u p p r  tntnhler. 

Z o s ~  of time har alweyn h e n  a wriotrg fnrtnr in t h ~  nrre of ~ l d  
drrdgm. The fimt insta l ld  in the Unit-! S t n h  opcrfitcd 3 ~ m  thm 
50 p4.r v ~ n t  of the time,. This wm d 1 1 ~  to s~vrrnl mi is rs ,  1t11t. pri nri- 
pall!. to tlio time cownrned i n  making rqmim nr~d r ~ n ~ w a l n  rind t l ~ t *  
difficulti~a brought nbout by the faulty rrmng~rnenh for d i ~ p i t i o n  
of tailings. Minor muses. snrh as lack of cmmnt?s and dcrrickn, ran ba 
orerlonked, beir~g unimportant b ~ .  compnri,wn. Tbr w r i t~r ,  howaver, 
bnq swn the remora1 of troubltrsome sturnpa ronnrlrnc! 1rnltl.s mhm. 
almogt witbnnt, e q p m t i o n ,  it may be said th t  111i n~l tcd ~ l ~ n t ~ l d  ~ R I ~ F  

R I I I E W ~  for this ptlrpwe. I t  in  noteworthy thut rlirtng op~rnt ion~  HM 

l ~ n l u p r r ~ d  by lack of n sufficient number of lights for doing night 
wrwk nn or rlmr the dredges. 

A11 d;rdE~npp should h. equipped with deviw~ for Iloi~ting rrnd mos- 
inp tha tErit-ing, .wr~~ning, and prlnlping mttchinerg, Imt t hv.;r arr now 
often lacking. Tllp halting, both for stacking and driring, 11rt~l (*RIISP~ 

n ~ t ~ c h  Im of t.irnc-a TPAUI t d i ~ ~  both to tho pmr quality of h1t.q ~ n u l  
to lthp ~tttrtllpt EO ~tlnko lreltn do work for which they meram not 
intendrd. Friction rlutchas, hoppers, and screens of bed design and 
innt~e~nibilit~ of ~mrtrr t i f  quipmpn t h ~ v o  nlnn hroupht ahnt  a tr~riouw 
low of time. This ili ~~jccially true of r ~ r ~ e w a l ~  of Y uch pm as imfflc 
plat* of hoppm nad perf nmt~d shrets of wrreens. 

Cle~rling t i p  R ~ H O  ronsnuwg rn~~cll  t i m ~ .  and uny arrsngctnent thrlt 
will p~l~i i  t ront in~~o l i s  mrtning during. v l ~ n - u p  of riffles c h ~ r p d  
with q~~irkuilvcr wi! t hn of grwt VRIIIP.  Of  htr? R O ~ C  rnanrrgerir bnra 
ernploy~d ~xtber lttlrgr! rr~\r.q to tninir~~izr 104, t im~ .  thotiph many 
dredges  re k t i l l  opel-t~t~d with \lilt t w o  nlrn par shift. 
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The now geneid use of 'varinble-spced motel-s on clwtric (11-t.dgees 
baa bad good resr~lts. Conetfi~it-speed 111oto1-Y on bedline dredges 
working in induratd material hrrd brought the headline method of 
dredging into I~nd faror, w1ler.e~ \-~riahle-speed   no tors permit a 
chnin ~ipeed suitabIc for indur-ated ainhrinl, with IPHS surging and 
breakqbaes. Under these condit,iona d m n t  the same amount of mate- 
r id  ,l excavated, mi a slow chain sped  with low theoretica1 capacity 
bm often in tenadous gravel H greater actual c?apitcitj- then a high 

a chain ~ p e d  with high theoretical capacity. This is due to the inwm- 
plet~ filling of the b~~cke& when rtlnning itt too great a chain spced. 

In Alaska, where much frozen ground is encountered, the crrnditions 
are not favorfile far the snecesvful uperation of gold dredges, cspe- 
cially as the long minter ~boducos the number of wet-king r l a j a  to  bout 
one hundred and thirty a year. Nearly a11 the deposits of aurifer- 
ous alluvions are frozen, though wme nreas, r~otahl~ in the beds of 
rivers, are unfrozen. . Such unfrozeti zones are easily dredged and 
large volumes m n  be,chmply handled. The depths to bed rock sl-e 
moderate, but the bed rock is gene~xlly unfavorahlc for easy exctbvii- 
tion, and the ground is cbitmcterized by a great concentration of 
valnen near and in it. Lateral concentration also ia  great find the pay 
streak? are often narrow. Kg-h  casts of inshl~ation and opemtion 
nre other d txwh~c l ;~  ill regions far fmm the coast, to which freight 
cbttrges are high. Considefable ztl-eas of eo-called "worked out" 
grouqd in this northern field, particularly in the Klondike district of 
the Yukon Territory, would f clrnisb excellent dredging ground if the 
material were not frozen. Steam thawing now GO& ahout 40 cents 
a cubic yard, hat a cheaper. method of thawing would make mirch 
ground available for highly profitable dredging. It is probable. that 
if wide cuts wert: lnttde the banks rnight thaw 8s rapidly under expo- 
sure to the sun as they co~rld 1~ removed hy the drodge. Another 
factor which may ha of iulportn~lce is th~tground which hm onve bcen 
worked  doe^ not frewe h any gruat depth. It is evident that the 
problem of gold dredging in this nol.thcrn province is in the thawing of 
the materid, fur. many of the other conditiom are favorable for profi t- 
able exploitation by this meatis. 

Had gold dredges been usad in toe North when the first mining was 
done on the richer creeks nmch more gold would have been recovered 
and thecost would have been l e a ,  for the earlier methds were exceed- 
i n g ] ~  wasteful and costly. The overburden of muck could have been 
easily sluiced off and thp thrtwing of the ilnderlring gravels would 
have been e q -  when aided Jq exponum to sun and air. 
In this nurtll~rn region, because of the small vertical section and 

absence of niuch fine sand jn the pwels ,  dredges with short diggi ug 
ladders and stitckers can he used. This equipmentdam~nda only small, 
light hulls and machinery. Large volumes of thawed material ca3 be 



handled, but screening devioes for saving coarse gold are essential. 
Bucket &her than hlt stackers are prefcrablc, for ice on the frrcw of 
t.be driving. pulleys would cause slipping. The climatic rondi t,iontl 
demand that tbe dredges shonld be wrupletely boused, and that tho* 
driven by electric it^ shot~ld he quipped with electric heatem to sup- 
ply hot waterto the gold-saving applianc~3 and t11u.r wrmit contin- 
uing opemtionn after c-Id mesther has put e stop to hydrsuli~kin~ 
and open-cut mining. 
Open connected btrcketr will do txtter work in the henvy hed ra.k 

uaually enwnnbred in Alaska, a ~ d  teeth on bucket lips will prnhahl?. 
be ~Eective. The use of .~everal pwerfrrl digging teeth in the hurket 
chain, instead of toothed buckets, Ito excavate heavr bed m k ,  wm 
suggested hg a rnansger of wido exprient-e, and ha* worked welt in 
several imhnces. A larger factor of sfe.ty should he allowed in 
designing dredging machinery jntendd for Alaska. and strent~ons 
eftorts made to minimize lost time in every featnre of the construction, 
so that full admntagr. may ha, taken of the short avrrilable season. 

BLUICES AND GOLD-SAVING APPLIANCE@, EXCLUDING 
ZXTDRAULIU OPERATIONH. 

Creek rninem in tbe Rlondike and ~Urwka placer  field^ have met, 
witb extraordinary vigor and a considerable amount of success, tbo 
peculisrly difficult rondjl tione attendant on mining operations in tho 
No~.thwest. lnwntive genius has h e n  called largely into play, since, 
except in parts of Seward Peninsula, bydrauljc mining in working 
the creek deposits is not pmcticed. It is evident;, however, to ~ n r :  
who viaitv the KIondike district, that the methods there in voguo 
for working the rich creek deposits have been dal~oloporl with spocbial 
athution to the econoruic~l mining ~ o d  conveying of the material to 
the sluice, while tbe washing of the gravel in the duice is not, aq a 
rule, conducted with a view to the mving of tho gr~atest wonomic 

+ 

amount of the gold. Whereas in the hydraulic-sluicing methods the 
benefit of long experience has resulted in pnemlly c o m m ~ n d ~ h l o  
practice, the crrnaIler hand and mechanical creek ayo~rttions frequently 
exhibit gross ~srelessness in the matter of gold-savin~ appliances. 

The method of shoveling by hand into a string of uluice boxes is 
naturally the one first tried by the miner in a remote district, working 
in  hallow ground, after be bas pawed the panning and rocking 
atage. In these operations bhe cost, even under present northam con- 
dit,ions, varim fioni $1.25 to $2.50 per cuhic yard (averaging $1.83), tho 
wpacity per man per shift averaging 5& cubic yarda. The most prim- 
itive appliances are the most economical. F r o n ~  thlnee to six hoxes, 
12 or 14 inches in mitlth by 19 inche~ deep by 12 feet long, un a g d o  
of 6 or 7 inches to the box length, fitted witb 6-fmt 3-inch pole 1-ifflm 
made of saplings, form the customary ~ i g  in the interior where t imhr 



~ R I ~ G T O N . ]  BLUICIEB A'ND QOLD-SAVING APPLIANCEA. 181 

1s at hand. From 30 to rj0 nliner'a inchesa of water are used. 0pel.a- 
tions of this kind, where from three to twenty men shovel in, are LO 
be found on a11 the gold-hearing creeks exploited in Alska, though 
in the Klondike they have heen large.1~ supplemented by methods 
employing le~q hand labor, As none but rich gravel can be so worked, 
exigency permih a loas of fine gold. I t  is rare that placer miners will 
h i t  tbat they are losing gald, but it is ,safe b edirnate that in the 
interior, where two to five hoxes are in use for tiaving, and where 
drop-off~ are not us~d, or are only such as are caused by the teIeacoye 
connection of the boxes, from 10 to 20 per wnt of the gold lifted into 
the boxes is allowed to return to the cl~esk bed. 

It would seem that heavy losspa must occur in connection with the 
sluicing of the winter dumps taken out in drifting opernttions. The 
s4ring.s of sluice boxes are erected a t  as smttIl an elevation w possible, 
in order that the greater propo~tion of the niaterial will not hare 
to be rehandled when the spring sluicing ja done. PI. XXXVL, A, 
shows one method of dumping, in the winter, over previously erected 
sluices. %ads are laid over the dnices, and when sinicing is resunled 
the water is turned through the sluice, and, beginning at the lower 
end, the boa& are successively removed. As much of the gravel tln 
possible is caved in, sometime3 with tho &sistanca of a nozzle, and 
the remainder is shoveled, wheeled to, and dumped into the sluice. 
Small bunkers or hoppers are sometimes built over the sluioes, but no 
hoppers of large capacity, like those in use in YIumas County, Cal., 
were seen in the north. On Anvil Creek, in Seward Peninsula, a 
large winter dump was handled in thia way, with the exception that 
those portions wbich co~lld not be caved to the sluice wore conveyed 
to it and dumped in hy means of horse scwpsrs. Though loss of gold 
may be permissible in primitive operations of snlall capncit,y, it ~hould 
become proportionally less when larger mechanical inshlladons are 
made and the mpcity of the plant is increased. 

One of the early dificaIties which the miner in the interior encoun- 
tered was the presence of sticky clay and mud in the rich pay dirt. 
The difficulty was partly overcome hy the introduction of the mud 
box, or puddling box, which was set in the middle or at the upper 
end of the string. Into this the men shoveled, or a bucket or car 
dumped. PI. XXXVI1, ,4 (p. 1941, shows the form of the mud hox 
used in the KIondike, and fig. PO shops its position in the line of 
boxes. Its grade is generally made steeper t h n  that of the rest of 
the stling; 12 inches k common. The services of an extra man as 
stirrer, who also forks out the large stones, are required. 

Where men shovel inta boxes the mud box iy used lnereIp aq rt 

wide part of the sluice. In Larger plants, where buckets, cars, or 
/ - . - - . - - 

o The tenn mlaer's Inch ased in thP paper slgnifieu an amount of water eqnlvtllmt ta 14 cubic feet 
per aunt+ 



derrick - k i p  duntp illto t b r b  I I I I I ~ E  Iwx, n plrtforn~, i t ic l l in~1 I L ~  nn 
~nglc  of ~ h r , t l t  5(1-, !I frwt *clmrr. nrirl Flailt r ~ p  of tirnlwr flnorrtl with 
rough s t m t  ling, is  ~*lcr-tc*d on tlw 4th of  t,lm t~nx  for the gmrcl to 
f ~ l l  on. 

The crrpllrity of t Ilr n l ~ ~ i r ~  is rnt d o w t ~  n~thcr thnn incrc~r~vl I)!. the 
use of t tit* m11d tmx, 1111(1 t l ~ ~  L ' S ~ ~ ~ ~ I S O  i* i ttvrr~~~letl tht? ( w t  r 3 f  t h ~  
nlnn. A grefiter. wry i~tg  cli j p l t l  i n  ~rlndc, lrur r ~ t  Itcut fht! opmt in~t  is 
cxpensi~e nrrd uf n ~ t ~ i ~ l l  nlid vnrial~lt* ~-flit~ir~ti:\-. In nonin ~linvrling-in 
op~mtions the use uf ~ E I P  ~ ~ t ~ i l  I I ~ X  i s  ndvianl~lr, )>tit w t ~ w  ~neclianicrtF 
sel €-dumping t~uckots'itre uned, it i b  pi~wil 3 1 ~  (hiit sotm o t h t ~  f o r ~ n  nf 
agitator might 11e nrl~.nl~tagrr)u*l ~~ltplnyrd.  

Tho derc lnp~i t~n~t~  of thr1 crllrrl-ct~t, intl rlrifting mrthads of gmvcl 
tuininy bttve ~~erltasi t~ttcd rtr~ r n l n r ~ i  ng of t b c n  r l u i r ~ i n ~  cnttpnt.il!.. IT itb 

the cnl~wing of tflt* crt(mt.ity. hn\rercr, t h r r ~  hrs* not been R propor- 
t i o n a l ~  i t i ~ ~ ~ r v r r m e r ~ t  irt t I I P  corrst rtrc.titm of the pld-rs~ving appliaaces. 
Jn other ~vcrrtl.;. itm~te~rE r r f  tlnt\ring o 1 1  t h ~  ~ x p r i e n c e  of tlie S~ydmulic 
n ~ i n ~ r  a~td ? l l ( b  d t ~ d ~ r  1rtili16r fn l -  Z I I C  nd4)ption o f  pitI-al\.i~~g methods, 
tho c r e ~ k  alinrm nf tlir Ktonrlikr IHIVP co~ifir~~trcl  thc n ~ ~ t h o r l  of lthe 
Ionp, narrow ~ l r ~ i r r b  t 1 a 4  Itlr sho\ . t . l in~-in optntionrr, at~rplif~iug i ts  
errirr nnd ~ u f f ~ r i l i ~  thv irlrr.iblllr Icww* of fitre pold mllieh its use 
entails. 

TIP I I V C ~ ~ E  m p c i t  y o f  H stnt~ll plncrr ol)emtion w h ~ r e  hanrE labor 
is enlployerl i.9 4th ~tllric ynrclq I& 1 1 ~ y  of trn hon~w. G~nnt tlir~t the liar- 
rttw slr~icc of ,?ti fret irr  Irr~gtli with  1x)I~ rifIrs ir n r t w t  ~c~on(111iicn1 for 
the needs of such n tninr. ,Uot\. l ~ k e  nn avprngn nzimnlsr drifting 



plant, whare the p v c l  is dumped into the mud box hy means of the 
cable tram and self-dumping carrier, like that illustrated in PI. 
XXXVII, A. The capacity is 1'15 cubic yads  in twenty-foar hours, 
and the cost is approximately $1.50 p r  ysrrl, After it is hoisted from 
the sbnft the material is elevated to a height of 25 feet above the sur- 
fm of the ground. Water ia pnmped to this height for sluicing. 
The sluiee.consists of a mud hox 16 feet long and 30 inches wide, on 
s 1%-inch gmde, tapering to the 14-inch sluice boxes which follow. 
There are eight of these, set on grade of 10 inches to 12 feet, far- 
niuhed with pole riffles, which lmst three weeks only and cost $3 per 
box length ha renew. The man forking in tho mud box costs $6.50 a 
day of ten hours. At this plant the gold is in part. very finely dividod, 
and it ia impossible b belielpc tbat the slaica in use is operating with 
emnomy. 

Proof of the losses now going on in the Klondike wm seen on a neigh- 
boring creek. Atapl~ntsnllwwhnt larger thnn the one above de~crihsd, 
whare 240 cubic yard8 a day wr.rt? handled at a cost of $1 n cnhic yard, 
a small undercurrent hacl h e n  installed. at the end of ten 1Finch 
boxes, 12-inch grade, pols riffles. The undercurrent was fed through 
a small iron grizzly, ar~d consicltod merely of one 16inch sluice hnx, 
1% feet in l e n ~ t h ,  with a riWo of e~cna matting and oxp~ncled rnetnI. 
It cost 820 to r ~ n s t r l ~ c t  this dwjce, which w~ saving aa ~ v v e q e  of 5 
per cent of the pt~1clur:t w h  day. A sample of the gold was taken, 
and although same of it is too h e  for handling, ~ u c h  prlrticles a~ 
could be weighed and caunhi gave a result of 280 colors to the cent, 
the gold being worth $15.60 per ounce. Gold of finely d iv idd  but 
never Raky chnmcter wss seen in all the large producing areeks of the 
Klondike, and at the new Fairbanks district of Alaska. 

Tho planta above referred to represent the a v e q o  capacity of the 
creek mines of tho interior pf Alaska, whare the hoisting of material, 
and frequently the pumping of eluica wster are necessary. It costa 
fmm %3,000 to $5,000 to rig up such plsata, which are used for three 
wmns or longer. To install sr w ~ h i n l r ;  plant in such :h rr.case as the 
%hove would add littIa to the lirst cost, and the additional expenm 
would probably be jmtified hy tbe resulk. 

Before entering on suggestions as to the use of washing plan&, I 
wish to emphasize the fact tbat tbe mothods of sluicing in ucre in 
Alaska, especially in the Bireb Cwrek, Fortymile, and Fairbanks dis- 
tricts, and to a certain extent in Seward Penin~ula, have been, and 
wilE continue ta be, influenced by the Hondike developmeah. Though 
many of the methods dcvetoped in the Klondike are excellent and are 
worthy of imitntion in any countv where conditions are similar, at 
the eame time the Alaskan minem should note the wrong principle of 
the primitive sluico box which has been continued there. The entire 

&rlZ. -18 
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absence of w~eening or use of grizzlies, other than the rough, expen- 
~ i v e  hand method employed, renders valueless much ground which 
could be worked. A plant coating $5,000, deaigned to thaw, exmvak, 
hoist, convey, and wash 150 cubic yards tt day at a cost of $I a yard, 
cw-uld, by an ddition of from WOO to $2,000 to the first cost of the 
plrrnt and an  ddition of 10 cents per yard ta the cost of washing, 
recover at least 10 per cent more d u e  in  gold from a cubic yard of 
material. 

It may be said that the fine gold found in the Klondike doea not 
occur in the Alwka creeks. This i~ disproved by expriments made 
on small parcels taken from pannings on the various creeks. Fine 
gold fmm Fairbanks Creek, in the Tanana district, runs 500 mlors to 
the wnt, the gold being worth $IT. 70 per ounce. A small paportion 
of gold from Ophir Creek, in Sward Peninsula, mas found to run 

1 1 

Grade, 18" ta 24'jn 32' 
J 

I 1 

170 colora to the cent, the gold k i n g  worth $18.50 per ounce. Xo 
means of knowing the proportionate amount of this guld is possible, 
as with the methods at present employed very little of it i s  recovered. 
Five per cent is considered a fair average of the tohl gold represented 
by the above fineness of division. This gnld, which is not flaky in 
spite of ita tine chamter, could wi ly  be saved with the proper appli- 
anw,  and there is no doubt that much coarser gold is lost. 

The question will be asked, Can tr cheap and effcieut washing g a n t  
be installed, where gravel must be elevated by power, which d l 1  not 
add greatly to the mat, and the pa& of which m n  be easily and 
quickly made with the materiala at hand? 

On the principle that gold is best aaved in  the thinhesf sheet of water 
wbich will carry &he tailings away, it is evident that for fine gravel 
a wider duice is better than a narrow one. In ~ a m w  sluice boxes, 
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full or nmrly full of water running with great velocity, fine gold will be 
m ~ ~ i e d  along. Lengthening the sluice will not help m t b w .  In fact, 
a short duim with drops or undercurrent attachment is frequently 
more effective than a, long sluice without it. 
In a given ease assume that the ordinary 14-incn boxes are widend 

to 24 i n c h ,  and that 5 boxes, with n grade of 9 inches to the h x ,  
fitted with the ordinary wing-pole riffles, as at present, are snc- 
ceeded by 3 boxea with the form of fiereen represented in fig. 41, 
the g d e  being m d e  adjuqtable by meane of blocking. An addition 
of 193 inches to each of the 3 boxes waald cornpen& for the 10s- of 
gradeconsequent ontheup- 
tilting of tha screens.   he 
whole drop in the string of 
boxeawould be 103.5 inches 
as against 108 inches w r e  
12 boxea used with 9-inch 
grade. Under the punched 
iron plates flex of one or 
more kinds EW described 
blow, charged with cjuick- 
si lv~r,  sbould be use,d. 
The rifle shown in fig. 42 
will be found mtisfactory. 
Mats, plush, or blankets 
may under certain mndi- 
tions b found more em- 
n o m i d .  A short trans- 
vewe table following the [ 

Grade, l T t o  18% IZ' 
last box, arranged under a I 
grimly f m  which the 
large material is d i s c h -  
ed to the dump, will enable 
the operator to determine 

%la ef f t e t  . . whether losses are occur- 7 , . . , . , , , , . , , I! 

ring in the main sluice and me. a . - h ~ v e d  aungarlbn need at mae.' 
acreanimp: boxes. 

The above installation is in principle a ser& of undercurmnta com- 
bined io the main duice, Its admtagw of cheapness, adaptability to 
conditions, and simplicity I-ecommend it. No extra power or water is 
required. On the other hand, the u e  of the mud box is not obviated. 

Regarding the nse of punched plates in vorking New Zealand 
@+bearing marine deposits, Mr. H. W. Younga: says: 

The bast size of pwforation for hopper platea haa been a matter for experiment by 
mywlfand others, variations from om-fourth inch to fiveeightha inch baving been pat 

a ~ e p r k  bf New leuland Minister of Mines, 1W, p. a. 
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ta warkine taPtrr. It ie prnved that  hale^ of 1- than t h ~ i p b f h s  inch tliametw 
undnIy limit the discharge through the pCatm a , q  liable to choke, and that thcwl in 
no ndvllntap whatever to be gained hy thrir IIM. The dirrhape through Reven- 
sixte~nthlr inch holm ia  suacient in amount, ant[ the fine shingle wrticlerr which 
paw. fhm11~11 witti the sands and seldom e x r w l  rme-frlnrttl f r ~ t : l ~  in diameter ate not 
troublemme in their size mand qnaatiq. I t1 lart, mnny consider that they are nl  
benefit in keeping lively the mnds Qn the tablrp. With hcrlrs exceeding Even- 
sixteenths inch in diarn~ter, the eize and quantity 111 mall  d~irlgle become ex- 
~ i ~ e ,  and the water partsen sway RO mpidIy ae to prevmt nlaterial from X n g  carried 
forward over the plates. 

The shove renlarks art, of somewhat general application for the use of 
pnnched iron screene in uny form of undel.a~rrtmt where itis meamed 
that a portion of the gold, including any nuggets wirich may m u r ,  

ht~q been p r i ' i o t 1 ~ 1 . v  ~nrctl. In rro~tborn doposits where dl rdea  hrr.r-e 
been installed, EI in  the Klo~lllike and on Stewart River, punched 
iron screens u~ed in revolving trornmels have l srp holes, up to 14 
inchsa, even when a tailings s b ~ k c r  is used, while the Rvernge &a 
in Oroville dredging pr~ctice is three-~ighth inch. 

A screen installed in one t ~ l x  of the rnpljn ~lluice of a plunt on Opbir. 
Creak, Sewtlrd Penhimla, consisted of a number of longitudinrtlly d i ~ -  
po~ed round iron d s ,  acting RR n grizzly, 6thd above tbe hottam 
of the box, the gold being saved on mats heiow. This box, whirh was 
placed ~t the end of a 120-foot siuicn, w m  snit1 to  Rave much fine gold. 

Whan it is desiwble to introdurn tho principle of the undercurrent, 
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rsopptrtta from tbr* main sluioc, thr following ~ R V ~ I * R ,  ndaptd  ORB 

used in Silwrin, an drwrihcd 1)y RIr. E. I>. I,ICVR~,~ rnng ha d o p a .  
Xh capacity is  girrr~ HS 179 cnuhir: yttrd.r per ahift .  Tho principle of 
the und~rcilrrent is Iltlt.~* i ~ l t r n d i ~ c ~ ( l ,  hilt t ~ C L  di~(-hm~gc,  of 110th C ~ ~ M B  
and fino, in tu t l ~  r;tlmn I~rlc~j, ' ~ I I ~ H  C O I I ~ ~ ~ Y R ~ C - P  IIRPS no p w r r ,  lcnd 

tlh~ niothod of hnndl ing ~wvii~ti  ~~lnt~iolls of tail in^ will t ~ !  mom oxpen- 
sive than in plrtats ~lrcfidy ~ I I  IISP. \ Y h ~ r v  ~ I I P  stpnm Hcrrtpr is so 
pmerallg anlployed, Iwwprrr. nn i n  t ha- lilondi kr, for ha&~c.lling tail- 
i m p ,  the innovation of tlhr ~uoditird " kl~li)~inkn" hen-! firttrprl { f i ~ .  
43) would not add over $1,1310 to tbr  e x p ~ i s t ?  of  i n s h l l ~ t i o t l ~  while Ithe 
sfiriency in saving the valu~s  ~vtmlrl I w  Rrr~t ly  invrra.wd. 

It haa been &own thst the Klontiike rf rliw pnprnlly nwmqitatm R 
man forking. The ohjwt of this forking ig  to tnkc ant the 5tones, 
frotn 6 to IS i n c h  in diutt~etrl-, n f t ~ t -  thisir SIIT~RCP i n  wtwl~etl. 
hiecbaniml (Ierices for ~wotapl inhing t 11i.r rvo~~ltl 1w advsntaport~. 
Experience with gold d r e c l ~ ~ ? ;  Iia* pmt-rd that thr revnlring nmrrpn m 
trornrnel, inside of which piny pow~rf111 j ~ t ~  of fffiter, ~rronlpIishe~ 
this mreening proem9 most ?;t~cr~s*f~ill+r. The tronlnl~l  EH. Em~ra*wr, 
enpcnsive, and its nriou.; 1lctrt.s and m s t i n ~ ~  mtwt he npeci~lly mndo 
nt clalmmtely equip@ work.;. 'I'h~refor~ it ir worth ~vltilr to rwn- 
nidrr whether s impI~r a d  clie~per dp\-ice.r wilI not ~lfmmplinh ntwrly 
arrl gooti resultx frlr the Alwkxn miner. 

11 plnnt to mcornpliPh p ld  washing t ~ d t i l t r ;  with ~tivky cbry and 
gmvel, and which can bc b~rilt of o~nttrrifilri 11t hand, is shown in fig. 
g, Thrn typo of plnnt. founded on tbc idm of the Sihtian p n ,  has 
a, crrpcity of fmm 1130 tn .'{HI cnhic p r d s  in tcrt hours, nnrl mn IM 
Ijuilt in the wintrr months. Assuming that, sb?nrrt p w e r  i~ nlrmdy ~t 
h ~ l ~ d ,  i t  W ~ I Z ~ R R  no outside nruer i~ l  I w ~ o n d  t lie iron  shoe^ rtnd rin~pln 
c & s t i n ~  and the punchpd steel p i ~ t c  whirh forrns the floor of the ptm. 
ILq operation will require 10 bars~pwer,  nntl if  the materittl is con- 
veycd to i t  hj* the n ~ l  f-dumping vttrrier, dlr ~erviccs of two men are 
w~tficit?nt to taka c w c  o f  tlre tnilinp. Tho machinc will not only 
Imaak 11p nnd thoroupblp awlr clayey gmvnl, but with propcrlg 
~ r r a n g ~ l  t~b1e.s below w i l l  nnva t h ~  k~ul k of bhc tine gold which h m  
bee11 srt f wfi from its matrix. '.rho cost of n pern of tho dimeosion~ 
here figured will not exrrrd %2'2,1)W, incbludinfi thn trrt~lcrs nnd sluices. 
The dtv ic*~  for ~utornnticnl I!* c - l r ~ r i l ~ f i  tho hottom of tlho pan of large 
stonen is not usrd in S i l ~ ~ r i ~ ,  IVIIPPP l~kktl~l  Inhor in  chanp e n o u ~ h  b 
dispcase with it, tbe larp ntooin Ileirlg periodically wn~ovrd I)y the 
lifting of p t ~ s  in the prriph~ty of ttiu pRn. Tlia amount, of water 
wed i u  s t~rh  :I nl~cbine (low  lob t%xt:~twI orrIir~&rily 12L ~ni t lrr '~  inches. 

, The dmwing of thin nrnelti~w in  trlnde di~gratnnbicn1l~, nince t,hc man- 
ner of i ts  cnnvtr~lct~ion will d ~ p n r l  CHI Io~lnl condit.ionn. A fonr.nrrned 
d q ,  k ~ y e d  to the ~ h d t  t lnrl  lmltfid h t l iv horizontal tirnlmra, is  
--- - - -. - -. - - -- 

~Lemt, E. D., L"Or Pn Illbede orkenmte, P l r ln ,  IRE'. 



I n  the mn~truction of mBin~ plan& of a larger and more axpen- 
&va kind, the operator hna t b ~  benefit of tho experiance developed i n  
gold dredging. This now rather important induntry bas brought into 
serrice devices for gold mvit~g, in  tho use of w hic l~  one of the main 
objech is is0 utilize to the beat advt~ntag~ dl available vertical and 
area1 wee. 

The ern ploymen t of large mechaniml oxmvators for placer mining 
,has t~ field in the Northwest. Such op~wtions necessitate one or more 
permanent wwhing plants to receive tbo gravel from each machine. 
It haa been demonstmted that the dredge iu  tohe only form of oxca- 
vator which can aconomEcally transport itdl stuices w it movcs. 
Therefore a plant, situated aa safely ay posaiblo with reference to 
danger from floods, and eeonomimlly with referenm to tmmwtty, 
dump, and watar supply, must he mnstractod frequently at a conriid- - erable expense. 

The shaking ~ c ~ e n ,  nlthough it h s  rpmived R thorough trid on 
gold dredges, does not find w much favor as the tmrnrn~l. It is not 
impossible that modifications of the principle of the shaking nrreen 
and of the shakinp; table mac h developed which will nct more of i -  
uiently in  8sving gold than the trommel. Mr. F6lis Fm~oiw" I r u  
~.ecentIy figured and descrim a '"shaking sluice-box " system of gold 
mving, for installation either in  stationary wmhing plants or in 
drsdgeu. He cldrnv a rery high percentage of saving, rind M d d i -  
tional dvantagm the diminatinn of the use of qrlicksilcer and the 
employment of a small amount of water. He does not give the cod 
of the plant, however, nor any actual resuIta of ih operation in pmctiee. 

The use of the trommel in R stationary washing plant is illnstrated 
in PI. XII, -4 (p. #O}, a plant erected in the U o n d i k ~  i o  connection 
witha steam shovel aid incEine opration.' X short dewription of 
this plant is appended, 'but it. should he ut~derstood thstfor the arerage 
miner the instnllation of such a plant is inlprrrcticahle on account of 
first expen* and the difficulty of getting the complicated machinery. 
' C ~ P  p l ~ n t  tlsed 125 miner's inches of water. 1 4  b;r a ditch from Rear 
Creek; the r m p i t y  was said to b 5(?0 rubic yards in ten bout%. The 
rnaterial elmated to the platfont at the upper end of the trommel was 
dumped into R hopper f ~ e d i n g  the trommel. The water wag led ir~to 
the lower end of the trornmel and fed through perforated pipe. The 
lawt holes in the revolvit~g screen were 1 inch in  diameter, and all 
ovtrriizcs p a e d  throa~h and into the hopper below the lower end, 
whcnct! thc tailings were hoieted in a selfdamping carrier, on a cable, 
for pt horixontnl distance of 21 )0 feet and s vertiml distance of 60 feet. 
Tho fines pwwd over 80 square feet of riffle tabIes, floored with 
expanded nlctal and cocoa matting, on n gmde of 12 inches to 13 feet, 
foliowed hy sluices with iron I lungtlrian riffles. PI, XII, B, ~ h o w s  the 
-- - -- 

aBull. &x do ItlnduetrIe minenle, vol. 8.1841, p. 785. 



expanded-metal form of rifle table, which hsa given gmd wtisfaction. 
T ~ P  Lne* were, niter ptminp: out of tho 96 f a t  of sluice hxes  follow- 
ing the hMrs, elevated by a steam acrsper to rt pile 2CIO feet distant 
nnd 15 feet h i ~ b .  Tho expense of inshllrrt-ion of such a plant will he 
not lem than $5,000, nnd: wil l  rnoro l i k~ ly  hn $10,000 in any part of the 
interior of Alaska. 

I n  a r r a n g i n ~  a numhr of gold-saving Zables to receive the disehsrp 
from a Rcrecn, p n t  cnre should be twkcn to distli bute the material 
equ~lly to tbws ZRMCH, no that the dnty of w h  map be the same, 
This ia tbe host Ornville pmtica i~ done t~y l d i n g  a small sluice 
trough from the main rwiviup: duim Sleneath the sereen to eech of 
tho hbles. In caao of s .wand sizing, ~tq in the Atlin dredge describerl 
below, the distribution is nw~mri ly  7'mmpli~hed b~ a wries of grin 
dies in tha main ~ l i~ im.  If ~nln]] dncta or trough9 am n d ,  thpy 
~hoald he provided with gatea, t!lr whole m d e  of w d ,  like thwa 
r~ned for distributing the pulp to the trblea in concentrating miIls. 
Tha ~ttcmpt  to diatrihute tht: fines directly from the tromrnel by rneann 
of iron p t e s  i9 c o n ~ i d e d  IPS* ~ t i n f ~ ~ t o r y .  

Riffles for the saving of fine gold in sluiw~ RE of many kinds and 
are of very ancient origin. Huniboldt (Anir! Cantral~) refers to the 

Scalc,offed 
D L 

A 

Fro, 46.-Pote rlWe dtted with knives lor brpakll~g ~ H Y .  

metbul in uue of working tho plactlrs of Colchis-that of employing 
wool in the BIU~OBS--AA IL pomilde exptanation of the legend of the 
LLGoIdor~ Flem.'' It WR in fact known that the kin* of lmemt i n  
the e i ~ b  teen th century used w w l  for collecting gold in Tskinitnhli 
and A h~chtr  rivelw in the Cauca~a~, while Turkish m i e a  uw p u b k i n  
for gold ~ ~ a i n a  on Ihlichtst River. 

The polo rifflo rntltle of ~ttplinp, ~ i t h  or without strap iron nailed 
to the top, hm long lmen in favor in amall p k r  operation# in the 
united Sbks, and in  to-dray employed i n  the primitive shoveling-in 
operations throughout the northern territory. An improvement on 
this rifle, simply mde, aiding in the di~integmtion of clay, was wen 
by Mr. Ptrrnk L. I?PSH in the Rarnpart cfistrirt of Almka, and a  ketch 
ftilmisbed hy him is  shown in  ti^. 45. Sn~a!l squaws of sheet imn 
one-sixkenth inch hg fl by inrhw am driwn mmemist: i n t o  the 
poles. 

A development from the  w d e n  pole riffle in  the; iron or steel mil, 
laid longitndinally in the slnice h x .  One t p p  of mil rime used in 
S P w d  Peninuula is ahown in fig. 33. I t  yill ho nntPrl that tthn f 
Iim with its horizontal extension u p p m s t ,  that the mile rrre joined 
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in gangs of four, and tbat R lockin~device is employed to prevont the 
gangs from coming up. Rail riffle4 of this kind are primarily intended 
for hydwulic operstions and givc excellent sat,iafnction, hut can he 
m m m e n d e d  for creek pl~w.ers only mhertr the napcity warmnts 
expensive instalIation. 

At the present day the en14ng of fine  old is raceiving marked 
attention on gold dredges, m the product of thewe mwhlne~ f rep~rently 
consists largeIy of gold in an exceedingly lint, ntrttc of division. 
Fig. 42 and PI. KXXVIZ, 8, represent; a ull~icn table now in u~c,  at  
Oroville, Cd. The p d e  of the table on the dredge at Atlin, Briti~h 
Golambis, is 12 per cent, corresponding nearly to 13 inchen to 12 feet. 
Thew tables are set hneverseIy beneath the main sluice, which jg f ~ c l  
directly from the trowel ,  the mein sluice having R grade of 12 inches 
to 12 feet. The charge of the sluice and t a h l ~  is 200 p u n d g .  
The largest material passing 01-er the alrrice is 4 inche~ in dinmetpr, 
wbila grizzlies do not permit over+-inch sizes to go over the undrrcar- 
rent hh1e~. The total area of sluices and trthlev is f r o n ~  Gar to 1,IHM 
square feet, from 500 tO 700 miner's inches of water h i n r  used for an 
 mount of msterisl which will probably arerage f .51M cuhic ~ a l - r l ~  pfr 
twenty-four hourw. 

Tho type of rifflr here figured is 11sed extensively at Omrille nt 
present. Jt is atated by one of the operators who has experimented 
with the gold in tbat field, t,hat from 15 to 20 per centof tho gold 
rer~vered with quicksilver. using this riffle, FliIl pasr 150-~ne.rh niert.. 

Tha expanded metal a d  m a  matting riffle i a  also used with 2 x 1 ~ -  

cesa at Orville. 
Tho Orovilln gold cuntsir~s a ~nuch larger pmportion of fine colors 

than the northorn fields. Froin the underc.umnt ample of Klondike 
gold ahore dewritwd, a w ~ ~ ~ n i n g  that this represents 5 per cent of the 
total recovery, screening tests a p p r  to indicate that under 1 per 
cent of the Klondikr. goM, and nnder 2 per cent of the F~irhanks 
Cmck p l d ,  will p w  150 mesh. 

The fineness of the gold or1 Sulphur Cre~k is ahown by the table 
helow: 

Enmum of gddpfmR r%dphw h k .  
Mpah. Per cent. 

................................................................. Under160 10 
rm-IM) .................................................................. rn 
1 M . . . . .  .............*.............................................. 20 
PltF-60 ...................................................................... 10 

Moreover, the gnld, wbshrrr  it.s fineness of division, i~ generally 
round ~ n d  @hot-like and not fl sky. Und~.r such conditions, in t~iew of 
the Ornvillo axprirncbc, IWRFN ~ t w h  BR undouhtedEy mcur in the 
northern pmcticr aro inexcunrrhle. 

The rifRe shown i n  fig. 46 i s  daaigned to hold a divided sheet of 
quicksilver. Another f o h  iu nlada hy ho~ ing  13-inch a n e r  holes to 



aoe 
t h ~  dcptll of one-bslf inch. Some; qmmtom daim that R recurring 

j ~ ~ r  impartad to the fino gold  tahlrs hy means of an a ~ e n t r i c  or 
other drvirp 11id8 the mving of tl1c1 p l d ,  Thc. ~ffiri~ncp of thia prin- 
ciple i~ qucatiooable. 

FBQ. 48.-Bime to hold d1vIded nhwt of qulrkdlver. 

On the Snowtlska claim, a h n c h  claim, worktd by drifting, situakd 
h s w e n  Anvil and Dexter creek4, much of the $old sluiced from the 
winterdtrmp w w  porous,oeeurring in Tumpa ono tbirty-aerxrnd to one- 
fourth inch in dinatrtcr, rewmhl ing: d ~ n t i s t ' ~  wid. A prr.tlliar riaa 
uhown in f i ~ .  47 WAR d ~ l ' i d ,  tnnxisting of ..iawrt h h k s  nrail~ri to riffln 
~trjw. 

This riffle used in 14-inch hox~n,  on R-inch ~ r a d s ,  with 50 miner's 
incl~ea of water, was said to be the only one of rnanp tried which would 
catcb this gold. 



Fig. 48 ~ h o w s  an excellent ilwn riffle used in the 6maILer sluices of 
hwnd Penins~~ln for saving gold of armage fineness. The cat;tinp 
am lig.ht, can be ~ 1 ~ 5 i l j -  handled, and can he set in the ~Zuices so that 
the long dirnen~ion of the slntn 1 i ~ r t  either t~-ansvergely or longitudi- 
nally. The longitlrdinat arrangement hns Iwen found to be the better. 
' The use of quivk.ui lv~r~d c.ol-rl)er plaks is not IikeIy to give incr=ed 

ssving in Alaskn plitc~r opertitinns. I3lunkets, mats, or other fabrjca 
me not ganemlly iiucrl 011 accotirlt 0 2  their expense. 

Mr. 51. Mr. Young" ha9 dmignrd for the 17'niwhero Sluicing Com- 
pany, of Xew Zeulund, a fo r~n  of npptlratlr~ for the saving of fine 
gold whicb ia used in New Xealand beach rleposits where the gold - 
iu acmmpnied hp FLII exras4rc 
amount of black sand. A few o f ,  
Mr. Young'a remarks are hrrc 
quokd: 

The mdwrn h e  mid washing plant, 
as wed on the Wet  Cosst, consbts of 
t h e  main essential park. The fivt ia 
the hopper box with stone shoot, wltirh 
w-eivm the water and gravels from the 
tailram connectinx with the eluicing 
fa, and srparatm the ~tilnw and rhin- 
g l e ~  fmm thp wnter and m d ~ .  The 
second mrnpriw the "mnd Lox" or 
'' hil box," with i& d k b -  durta 
and other amemorim, interrndiatr! 1- 
tween the hopper and the  tables. Ttla 
third cornprim the washing tablm an8 
their -ripe. The three e n t i a l  
p r t n  dm1 with Zbe duff from the fare, 
and reduce i t  to concentrated gold anrl 
hmvy @and r d  y lor ~malgamation. 

Q J qsncnw 
no. 48.-rm-grate rime, Aemard Peninsula. 

The intdnction of a smd box or agihtion hox, in which tbe matc- 
rial is kept in agitation hy h i n g  made to ~ R F I  over and under a system 
of haat? hslrls l,cR~r.e pwsing to the tables, a~ descrjbd hr Mr. 
Y onng, is of obvious ~ d t p a n h g ~  in connection with the pIant descrifwd. 
The principle will undoahtcdly be of ltse in some of the w~t.&ing pIanh 
of Alaska, as it provide~ a motle~.ate ~t~irring act.ion without the 11s~  of 
mechanical power. The q n ~ ~ ~ t i  t?? of water economiml for such a plant 
LW the one described, with rnatprial screened to s~ren-eixtt?~nths inch 
aize on hhlen with a grade of 12 iirches to 18 feet, is in the pwprtion 
of 40 miner's iachcu to ewh 10 feet of width of table, As at Oroville, 
the value of separate dar:b from the feeding or s n d  box to each table 
bas been proved. 
Tbe clearing of the gold from the accompanging minerals of h i ~ b  

specitie gravity i~ often d i & i w l  t. I n the creek vrorkinp on Bonsnsa 
-- 

s R e p ~ r t  of the New ? e l a n d  Mlnlaer of Yinek 1% p.m. 
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Creok, Klondike, for cxlmn~ple, of the total weight of grrrvel bendled, 1 
p r  cent of tltrnk  and, mostly maprtite, i~ c n u ~ h t  with thc p l d  in 
t h ~  clcnn-up. In hmerkrtn Crwk, A I ~ r k n ,  tha clean-ups arr t n p ~ d d  
lly the p r ~ s ~ n c o  of lt~rge quantities of l m r i t ~  pal~hl~-.  In thc Firir- 
1mnk.r rli~trict red p r n e t ~  ~ n d  r n t i I ~ ,  in ,some t.nNrM in qunnt+ty u p  to 
oar-third nf 1 p r  r-rnt of the tohl rnaterir~l wrwhrd, are cm+t wit11 
tho gold. In the T3irt.h Creek tliirtrict them is   nou ugh rubilr in the 
~lrrifert>ttn sand to carisc! trot~hlt: in thc cl~an-up. In .+ward I'onin- 

' ~ ~ 1 s  t h ~  rnametite in in comparatively nrnall arntnlnt. I i ~ r n e k  occur 
in the c m k  digdnp up to 5 ~ U I I ~ A  b the cubic yard of gmvcl. In 
the Imch mnd $0-mlled " t~lndm'' gold mndn of the cmtal plain from 
8 per rent up to ~ t s  h i ~ h  as 61 per cent of f i ~ r n e t ~  orcur." 

Tho nse of quickpi l r e r  in the northern oprrrtionir of Amorica in lirn- 
ikd. E r ~ n  ~ l l o w i r ~ ~  for the eKtm c x p n w  and tima mn~nmed in thr 
rrsr ~ n d  r ~ t ~ l r ~ r y  of qaieksilr*er. it i.u surpriving th~bt. t,h is illlportnnt 
Ilffency far mring l i n ~  gold is not mom gencrrrll?' employeti. It h~ 
lrrrn ~ h o w n  that the proportion of tino gold in the i n t A o r  fislda is 
I n r p .  The neglect to nse qrlicksilver in attrrnptin~ to mve ~uch  gold 
a n  he congjdered only w *J r\.~w?nny-wiw-pttlId-fcn~\i~h policy. I t  is 
~ ~ K L ~ ~ P H H  to my thnt in all of t,ha npplinnre.; ~ l m r e  w~lggrntd for the 
mving af tine gold t hr, u ~ e  of quiek.uilrrr in inlpcrntivlh. C'Arrlernnos.9 
i r r  the nm of qnickfiiIver, hownvcl-, may resrilt in inctr~qirlg n~thcr t.?lan 
dimini~hing the fosn of fine p l d .  According to Ilowic," float cluic-k- 
eilvnr conhin ing rnit:rn~t*opic gold prsrtir:lw hnn l m n  h k c n  from thr! 
snrfrtcr! of tho water 20 m i b s  f laom bhv plwn w h t w  t> l~o xrrnrrlp~rn entered 
t h ~  ~trenm. A single flnnk of quirkgilvrr in an~plr for thr ncpds of the 
nvarage creek op-~ction of thn Klondikn 01- i ~ ~ t ~ ~ r i n r  Alwku, and even 
with wmbbul hand1 ing wclulr2 H. ~rwntl, 

Whether rleick~lilvrl. is n~ccl t w  not, it will he found advanhpoua to 
get the  old ~ n d  s~nalgati~ s~ c:!aan sq powi ~ I P  on t , l l ~  floor of the aluice~ 
or tahl~,s hcfore rernovina the vdtishlt. product. Tho rornpmtivcly 
amall amount of hmlvj- conr:on tmtcs acr.omptinying thr cmck p l d  of 
,+ward Peninsrrl~ mnkei thid p ~ ~ ~ i h l o  in thr frct l t~~t l t  clran-ups of 
the tRi Imp. S k i l l f ~ ~  I rnenipaltrtion will ~ccompl i~h  the Mnle result 
in t h ~  inbrior ~ x e t y t  whc.rc! excrrwive quantitirs o f  magnetite wdr. 
I n  one mm on I h t ~ ~ r r 7 ~  Crcek, Klnndike, t , h ~  fine concentrates which 
could not b t~movrtl with thn mngnctita after tirying w ~ r e  skillfully 
wprrmtd by d r r - p n n i n ~ .  

IUwk sand or ot ht.r vonwn tmtw have ncmslionally been found rirh 
emuqjl to p l y  for rrwking H I ~ I  whipping to snwltcw mfter cleaning. 
Exapgemtw1 report4 of high wwy.- in p ~ l d  rrhtair~ed fmm hlwk mnd 
f rqrrcntl! tind r~rrdrnr~.  Ner-~rth~l-9, w b ~ l l e r ~ r  thin c o n c e n b h  
- - - - - - - - 

rBrm'ltn, A. H., ~dentu l l .  W. C.. Cnltirr. A.J., urd RLchrMrmr. G R.. R f c r m m k m s c e s  in the 
m p  Numr nnd Nrrnm K!, -Lon& A l u k s .  In lam, In. R. Gml. pun-ey, IWl,  p. a;. 

b A  f'raftlcsl T m l k  on H}rlmullc Miolng In CJUornh, IWS, p. Uc 



accumulates in the sluices 01. tables i n  any considerable; mount, it 
should be--pled and assayed to ascertain the amount of finely 
divided which still remains in it. 

6 ,  
CLEANING. RETORTING, AND MELTING. . r r  * 

If is to be treated, it shol~ld be well stirred, either in 
buckets OF large porcelain mortars, and the base material-sand, scrapa 
of iron, etc.-which comes to the snrhce should be skimmed off. 

This residue (which holds considerable amatgam) is concentrated by waehing in 
pans or mkem, and the concentmtione ground in iron (or porcelain) mortam and 
treated with more qnicksilver. Any material which floata on the a u h e  of the 
bath is melted by ikli to a base bullion. The remainder is added to tho fine amal- 
gam. Tho artlalgarn ia strained fm~n the quicksilver through drilling, md  the dry 
amalgam Is mto*d in iron retarta. fr 

In cleaning the placer gold, when no quicksilver is used, a magnet 
inside a, cotton sack passetl thrwug-h the dust will remove all the mag- 
netite. Minerals of high specific, gravity not attractable by the msg- 
net are not easily removed by mochtrniml means. Rutilo, garneh, and 
ilmenite are examples of these occurring in Alaska. In sinall oprtl- 
tiom the gold dust is roughly cleaned from these minemls by blowing 
and dry-panuing. Where thr, an~ount of gold ia considerable, melt- 
ing plant i s  dviatlble. In retorting arnalprn, s m a l  hand retorh will 
in goneml be f o ~ ~ n d  ttdetluak. 

Before the amalgam i a  put in the retort tlre intarior i e  mated with n thin wssh of 
clay, which prevenb the am Jgam fmm adhering to the iron. 

The amalgam should ba  aref fully intrdnctsd and evenly s p M .  The imn p i p  
which connwta the back end of the retort with the mndenser ~ n w t  be clear of a11 
obdructione, and under no circunistanees s h o ~ ~ l d  the amnlggartl be a p d  so that the 
pipe can pomibly become choked, au in that cxse an explosion would probably ensue. 
To avoid any danger arising from thia source aftcr the cover haa been put on, Iined 

with either clay or a mixturu of clay and wood ashes, and muroly clamped, the fire 
i s  lighted and the heat gmlnall y raised, a  lark-d heat being all that is n-ry 
to tl~oronghly volatilirk the quicksilver. Tor\wd the end of the operation the heat 
is r a i d  0 a cherry-red colm, at which it is kept until distillation c-. The 
retort i s  allowed gmdusllg ta LOO], nnd ahen nold is opnPrl.* 

A stream of cold mtc,la sholild he always flowing through the jacket 
which iaclmes ths condensing pipe, so that by no possibility can mer- 
curial papor p s  into tho receiving vwsel in which tho lower end of 
the pipe terminates. The discharge end of the pipe should be kept 
under water during the retorting operation. 

When gold ~ccurnuIates in sufficient quantities to make the shipment 
of the dust inmnvenient, the metal may be melted on the ground and 
molded into bricks. Both for convenience of ahipment and facility 
in guarding against losse~, thia prmtjce is to be recomme.nded. A 
brief dewription of the essential fmtures of thia work follows. 

~Sowie, W. d+, p. 249. BBowie, op. eit. 



In rnclking, 8 p o l f n e  2-jet furnace may he used. Gasoline under 
R p ~ 4 u m  of 3) p n n d ~  enters a heating coil attached ta the burner. 
The he~ting mil is MI nrmnged and fed that liquid gasoline burning w 
the onLqi.sidt? of the main feed F-aporizes the gasoline which is used 
within the ftlrnaw. With the 20 pounds pressure used a verr hot- 
ffmne is the result. The gasoline supply should be stored witbout the 
h ~ ~ i l d i n g  and brought in through p i p ,  eo as to reduce the danger of 
expfo~ion. An air barrel connected with the st~ppIy dine and suppIied 
wit,h R ~ m n l l  hand p~lkrlp serveR to keep the gmsoline pressure w high 
as mar be nettesmry. "l'be furnace is rnnde of sheet imn sad lined with 
tire brick. A covw of wbostos and iron serves to retain beat. This 
ahould ha so constructed as to allow the koIting on of new iron pjsh,  
as they hurn off with the great heat generated. The operator should 
be aupplied with mbestoe gloves. 

Crucibles are of ~ m i o u s  sizes. A LYO. 30 crucible, costing betwwn 
$2 cmd $2.50, will hold from 900 to 1,00(4 o n n c ~ s  of impnre gnld or 
bullion with tbe necrtssarg fIuxjng charge. They are composed of a 
mixture of fine clay and graphite, and to  prevent b r a k i n g  certain 
pret.autioas should ha obwervcd. A new cruoible ~hould stand new 
the furmcn, at least during two melts, and when Erst used should he 
hsatod gantly. This precaytion is not necessary when a crucible ha9 
once been used. After a crucible hne h c n  used five or six times it can 
not be depended on and it \vcluld be economy to dimrd it, as breaking 
during a melt is a soulace of great jncanv~i~ieh&*and lw of time. 

It ix nocoasary to have an iron table near the furnace, upon which 
can bo placed gold p n s ,  shovels, tongs, etc. 

Before the gold is placed in the crucible i t  should be accurately 
wejgbed and d e a d  with a magnat, LW above demrjhed. 

1 n melting 900 to 1,000 ounces, three-fourtha of a pound r)f bomx 
should fimt be melted in the crucible as a flux. After the dust b 
poured in, one-fourth pound of soda with one-half pound of borax 
sbould he placed on top. The soda unites with tbn silica of the sand, 
'but in perfectly clean gold is not needed. The borax unites with the 
iran m u r r i q  with the p l d .  When the dust is rnixcd with consider- 
able iron pyrite it js well to add a small quantity of wrap iron. This, 
in uniting with the sulphnr, foms  iron sulpbide, which corn- off in 
the elw. If this precaution be not taken a hard matte, very difficult 
to remove, forms upon the brick. 

During the melt it is neceasaryseveral t h e 9  to skim the slag f rom the 
gold. A special instnlment is used for this purpose, essentially a long 
rod bearing at ib lower end an enlargement to which the slag mill etiak. 
After pthering a small quantity upon the skimmer it is h m g h t  
out, and by rolling on the iron table is made into a smooth, dink- 
shiped mass upon the end of the rod. Tbia operation is continued 
until the slag collected upon khe skimmer becomes unwieldy, when it 
is moled by plunging it in water and broken oE. When the go ld  is 



PUBC~GWN.I FINENEBS OP ALABKAH GOLD. 207 

reached it may be readily detected try ik grmter weight. A second 
flux of borax alone is then added. and when this haq melted fbe  
product is ready for pouring. 

A snlall cmne to lift the cruciMe from the furnace and to your the 
p l d  into  the mold should he rigged orerhad. Special tongs for lift- 
ing  the crucible are made. 

Though the mold nhould not he heated too much, it shollld always 
be raised to nuch tr tempemtare that oil will burn on c o n k t  with it. 

Qn remo~~ing the bullion brick from the mold it js p l m d  in a pickle 
of three to four parb of water to one of nitric atid. w hicb serves to  
clean the gold of surficiaI deposit. By using e Elarnmer and a bael  
slag brueh the brick is  made r e d y  for ~hiprnent. 

FINBLYESS OF GOLD. 

The following table shows the fineness of Alaskan gold: 
TABLE 13.-Finencm qf g d d  bg diatric-tn crud mekit. 

Di&det. 

Juneau : 
Gold Creek. .............. 
\trintlfall P w k  ........... 
Lemon C e k  .............. 

Porcul,line: 
hIcKinley Creek .......... 
Porcupine Crrek .......... 

Nixina: 
mittitu C m k  ............ 
Dan Creek .............. ,. 

Chiena: 
Miller Gulch .............. 
Nnte C W ~  ............... 
Headmatereof Copper River 

Bunrim: 
Sixrnilr Creek.. ........... 

- - 
FInenem, 

crow Creek ............... 14.80. i Atlin: 
PineC- ............... 16.43 
WillowCriek .............. 15.m 

SpruceCreek .............. 1 16.50 

McKee C m k  ............. 17.81 I 
Birrh Creek. .............. 16.23 

G d d  Run ................. 18.00 I Klondike: 
Bonaneer Graak: 

(a) High bench-. ..... 16.33 
(a)cmk ............ 1 16.43 

Authority. 

Dn. 

Opemtor. 
Do. 
Do- 
Do. 
Do. 
Do. 

Rmk British North America, 
DO. 

k t ~ ~ ~ ~ ~ ~ v  

$17.50 

17.51) 

14.fMl 

lti.8D 
17.20 

- 
Operator. 

Do. 
Do. 

Mamhm 11. S, iieolqical Survey. 
Do. 

18.n 1 opumtor. 
18.8; 

1R.41 

18-47 
I f .  Ml 

17.34 

I 
' Do. 

Do. 
no. 
no. 

M ~ r n b e r ~  IT. S. G e o l ~ e a l  Survey. 



TARI,~ 13.-Firwras~ qf gold h!r diet*i& a d  crteMTuntinud. -- 
nlmdnt. Flnsn-. A u f h w l t ~ ~  

Klondike-Gontlnud. 
I l tinkur C w k  : 

( b )  G w k  
............ ( r r )  Bench North Amsrica 
............ 

hminlon Cmek .......... 
..,d,d n............... 

Solpl~ur ~rtrek ............ 
Rear C m k  ............... 
b s t  Ch~nce Creek: 

((L) Bench ............ 
( b )  Crnek ........--.. 

Portymllr?: 
WndeCreek .............. 
Walker Fork.. ............ 
Chicken Creek ............ 
RtoneI-ioumFork ......... 
XreneGulch ............... 

Yacle: 

Bii~erimn Creek.. ......... 
M i w i o n M k  ............ 

Circle dirrtrict: 
& a d w d  ClPek .......... 

.......... Maetodoo Creek 
Mammoth C m k  .......... 
5 I i l l ~ r  Creek-.. ........... 
hg le  (3tePk .............. 
Mnsson Fork ........... 
II'oodc hopper Cmk ...... 

F~irhanlre: 
FaErhnnks Cwek . . -, -.,-_. Rilnk British Xorth Amerim. 

Cl -q  C w k  ............. 17-24 
h l r n  Cmk ......... ..,I 18.40 , Operator. 

........... Chathem C w k  1 17.60 Bank Britinh Norltl America 
I win C r e ~ k . .  ............. 1 18.40 I Operafor. 

Rampart: I 1 
.. Little Yfamlt C t e ~ k . .  ...I 1 9 . 3  1 Bank British Sorth Am&* 

Little Minmt. jr.. C m k  . .' 19. ! Memben U. 9. Gemlogin1 E-eg. 
Hltnkr C w k - .  ....... _._.I 19.00 Do. 
h k ~ t  G w k  I .............. I " *';;:PA'I I 

(a1 bnch ............ Do. 
Tl~ankrpiriny k k .  ...... 1 1;. 17 a. 
Glen r;rtlch.. ............. 18. M I Openstor. 
GnldRun ................ I 18.00.1 Fb. 

1R.4fl I Dn. 
14.61 1 Do. 

Qo. 

17.721 Eh. 
1R (IR I Opmtor. 
t i .  M I h, 
17.401 Dn. 
17.40 1 Rn. 

17.61 

17.157 

16.73 

Hank Itrilirh ?hrth Amerlck 
h. 

Do. 
17.07 ( Opwntor. 
17-38 1 Do. 
17.25 ( h. 
18-93 ( Bank Rritieh North A m e r i a  

1% 50 Opemtor. 
18.32 I Do. 
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. TABLE IS.-Pinm oJg02t-l by dkirir(d rlnd m e r b a n t l n a ~ l .  
-. 

Dlstriet. Flnenen. kuthorlty. 

H m e :  ~r O U C ~ .  

Anvil Creek ...*.......-............ 
t 

............ (a) Bench $18. BO I Bank uf Cape Nome. 
(b) b - e k  ..-.....-,..., 1% 75 110. 

............. G U e r  Creek 18-60 Do. 
Dexter Creek ............. , 18, fin no, 
Dry Creeg .......................... I 

( a )  Greet ........ ....I 18. XI Opsmtnr, 
............ ( b )  Bench 17.N Do. 

Beach digpings ............ 17.98 Rank of Cape Nome. 
............. High bncbea 18.70 I Do. 
.............. Grass Gulch 

Peluck Ureek ............. 
........... Hastings Greek 

.............. Basin Greek 
........... Ronanu Gulch 

Council: 
OphirCreek .............. 
Crookd Creek ............ 
Mystery Creek ............ 

Solomon: 
801omonRiver ............ 
Big H a m h  Creek. ........ ! 18-39 333. 

Pbrt C l a m n ~ ~ :  
Gold Ron Creek .......... u - - - - - - * - - -  

(a) Bench. .......... .; 18- $5 lwmtor. 
( h ) C m k  ............. 18.5.5 Do. 

Anikovik River.. ......... 18.00 Do. 
Fanmt C m k  ............. 7 . .  , DQ. 

Pairhav~n : 
ReAr C m k  ............. -."9- 20 Etemlwm K. 8. Gtdouiml Pnmey, 
Ilnnnnm CmL ........... 18 .5  [ Dn. 
Inmachuk River.. ........ 16.39 Rxnk o i  Chpe Nome. 
CamlleCmk ............. I 17.77 I Do. 

Kowrok: 1 
Gold Run ................ Do. 

= 8 - j g l  Do- 
Alder C ~ e b  ............. .' 18. 39 
Kol~mmk River ........... 1 18.6C1 lh- 

H o m p s t ~ k ~  C ~ e k  ......... la, 75 I Operator. 
I 

18. (30 

18.10 

18.19 

18. M) 

18.59 

18.49 
18.49 

' Do, 
Do. 
Do. 

Operator, 
Do. 

BankufC'slleHome. 
Do. 

IS. 1 h. 

18.f30 De. 



The following table (14) ghows the average wages paid for labor 
in the mining dintricts of Alaska and adjemnt Canadian territory during 
the Rummpr of 1904. IVhcn the prim5 for winter work were available 
~rlch hare heen added. The prevailing w a p  have k n  glnced undor 
tbe naTnea of the diatfivts aa t h m  art? generally known, i t  being 
underntmd that the name of the nearest to\c+n, as, for oxampFa, Nome, 
~ t a n d s  for tilo cmck~ in the vicinity. Timbermen, tarpen tern, black- 
s m i t h ~ ,  and 0 t h ~ ~  whow p y  is generally highcr than that of ordinary 
l ebrem in the United Stah,  am mwlp p i t i  more i n  Alaska. In d i ~ -  - 
tricta whcm *teem-thawing nlethods am employed en~ineem includo 
pointmen. Noiatmcn are not cl~*y.& wl ~ k i l l ~ d  l~lmrem, and where 
special prices for engineem ohtain tba mpn nfo uatlsllp in rha-n of 
l ~ q e  anginas or pompR. 

Two shift9 are worked on mast of tlw mines, esperially in tho R r m -  

rner. Jn hy dmulic opfimtionm nt night anlg one-third or nne-fnurth 
as many men fire smploged r t ~  on the dny nbift.  in ~WM-thnwing 
operatioas, where thnwing iu donc at  night, one or two pointmen and 
t i  fimman or1 the night shift pftemllg taka ('IOW of 111 thn thawing, 
which will employ f 1-on1 In  to SO man in exm~.ntin~, tmmming, hoist- 
ing, and w w h i n ~  during the follow in^ dng shift. 

Ten-hour ~hifta are the rule thml~gbout the north~rn p l m r  fields. 
In large hydraulic opemtion~ the pipemem, w in other r e ~ i o n ~ ,  
generally work t w ~ l v a  11oum. At on Iy IL fow pl-q were mcn wen 
worlrin~ an ~igbt-hoar ~ h i f t .  At one of the~e, where men were ~ h o v -  
eling in to sitlice IMXCH, it wnn proved hy ~ ~ t t i ~ 1  rnemorvment of tho 
ground that the number nf ~ R P ~ R  nhovel~d PCT nl l i f t  per mnn wrrrr 
grmter than on s d j n ~ ~ n t  ~ l ! ~ ~ i r n u  whnra Bn-hour ~hift.; mere in pmetice. 
In one instance on Ophir Crook, in Soward Penin~ula, two eleren- 
hour ahifG were workdld, t h ~ .  man being pnid SO cenh an hour and 
h r d .  Rxp~rienc~l hn~l proved thlrt tlie ~ight-hour sbift for hard 
phy~iatl work is most ~ r o n o r n i c ~ l  in thc ope~ntions in Alwka, wbere 
8 I t q - r !  numiker of rnen art? empl~yod in sl~oveling and where cr-ery 
moment of the ~ b o r t  Itcanon is vuluahlol tlnd it would seem that the 
d i risjon of labor i n b  thr~ti f lh i f t~  of e i ~ h t  houra  cheapen^ mtber than 
incl.~?aw~ the txmt of handling material. 

* 

In some of the amps of St-wad Peninunln R hospital fee of $2 
per man per month in charged. Tbi~l gives the laborer the per vice^ of 
a mmptent  physician in case of sickness. A l ~ s k ~  is a dngu'larlg 
healthp country ~t all times of the ymr, sad, although detailed statis- 
tics are not available, the proportion of deat.hs and illms to the total 
ppulstion would m m  to be remarkably small, 
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TIMBER. 

The a m 1  distribution of timher in Alaska dowr not by any meam 
coincide ~ i t h  that of the placer gold. "I'he Sotith ( h u t .  rvgigion, En 
which there are extensive forests," d r ~ s  not mntuin the most exknsirp 
alluvial gold deposits. The Jonena, I'arcirpine. nnd Sunri~e di~ tr i cb  
am the only placer-gold 6elds devrloped within the nrm of h m ~ r  tim- 
brr. In tbwe three districts the large t,irin~Iwr mnr b~? Zwken admintage 
of for local use. Under present conditions of tmnqmrktion, tlawcrer, 
this cort~tal timber forms no more of mn awet in the cr~naidemtion of 
the inhrior and the Seward Peninsula p h r r  fic1d.s thnn AR if it did 
not exist,. 

Spl-ur:~, is  commonly the timber on which tb gold miner of tbn 
interior  ha^ to roly. It is v e q  poor, h t . h  for fuel ~ n d  for itrmhrr, 
and in ~te~m-prodncjng quality a cord is  the ~qt~irnlcnt of not m o r F  

than ?{/(I p t ~ n d w  of P~r~ns.~?r~wni~t biturninnus I-on!. 7 ' h ~  tlirifn~tr-r of 
thn Rprnre of the interior Yukon V R I I P ~  w r ~ l y  C X C P C ~ ~  18 inches, and 
R V A S H . ~ ~  to inrhes. TIIF! tint her line ~qrics from 2,tK)fl to 3,000 feet 
~ h o r r  thc. we, snd rntinp of the Enw-lying river raIleys are ft~irlp well 
foteatcd. In thcTwnan*Y~!leyand it? ttrilrt~ltaries nnar Fnirhnnk~ in 
fo~ind R n  exceptionaIly good growth of nptuct. timhrr, up to IH inclwa 
in diam~hr ,  while hirrh, RPPPR, and cottonwood wcur i n  la.qs atnoi~nt. 

In thc B'ort~rnil~ district sprtrrbe trew up to 18 incbrn in diatnctor 
orcur, bat in jiencrrrl thr! p w t b  d m  not d i h r  from that found along 
the Yukon and 'l?an~na tmttorns. 

At the hend of thr I thnnn~ nnd White rivnrw ttha timhcr line mchca 
3.FwkE feet, nntl them irr R fairly gml growth of Rpruce, birch, kqprn, 
and cottonwood. The liu.skokwirn ~ n d  K y t ~ k n k  Itirer v~ l lopa  am 
also tin~hered with spruce. 
The Sunrise and Chisnn districts. which BFP ~ P R W P  to the coastal 

ptrip than the regionn rnentionod ~ t w r e  tlrn i r ~ t b ~ r  nupplipd with tim- 
ber, sprlrre from IR to 24 ininlloa h i n ~  mmmtln, 
nose' portion3 of L!mnrd Pcrlinsr~l~~ m hir 11 h ~ v ~  attitined importance 

from a plnccr-mining standpoint pr~wcn% no timhwr ~xccpt  x l u n t ~ l  
wiIIows. A11 mining aprmtions milst tl~rreforr rlepend on a foreign 
suppIy . 

The prices for lumber in tahlr! 15 nm for native or imported lumhr,  
m o d i n g .  to the tjrnhr rtw0urce.s of the tf iutrirt. In gcneml sll the 
interior camps make use of tha native Inmlwr. Ono of the dificulti~s 
exprienrcd is to get. good clear lwttom honrds for ~111ice hoxcrr. 

Sawmills are in opration at ~ 1 1  t h ~  principl centem, At'lin, Lhrwson, 
Whilte H o w ,  and Fairhnks, :it C~ntml Plollse in the Rirch Creek 

- - - - - 
0-h n.. m e  m p h y  SBWJ em d M M ~ A :  not. ~ W T  U. n. a ~ l .  ~ u r r ~ r  NO. - (in 

pn?pmclon]. Iomtv u p .  PI- -, 



district a mwrnill WRI~ forrn~rlp in operation, but bas heen abandoned. 
A t  Jhirhanks, in thr! nutnt1w.l- of l!W4, two .wmrnilla with a total daily 
c s p r i t r  of 25.000 lwnrd feet were in opemtion. 

Tim t r r  tim* arn f r q u e n t  in the intcriol- nnd are rrometirne~l very 
d~stl-rlrtire in dry aehsons. There lwing no ~ ~ a b r n  of pol icing thn 
fomts for parpnen of fire protrrtion, thc prolmhilitg is that an 
incwaqin~ly Bnr~e n~nourit of t im1w.r \vill. as tho populution increases, 
he annually dentmyad 1). fim. 

COAL. 

Thon~h t'bere are ext~n.si t -e~ ml fields in Alaqka, practimIlr none 
nf t h ~ n ~  b ~ v e  k n  exploitd. Mtlch trf the rod  i d  of R ligniltic chnm.- 
tcr, t)ut somc vcry gwl I)it~lminoes tmnlrl haw heen faand. In. tho 
Iinuth Cmst province g d  con1 wczlm 40 miles from tho coaqlc narr 
Clontrollrr Hnyh ~ n d  i r r  t h ~  Mat~rluskn lmqinr 50 t n i l ~ s  from the, head 
of Cook Inlrt. Srithrr of  t f ~ r a r  l i ~ l d n  are vct within c e ~ c b  nf trnn.r- 
prtat.ion. Lipitic m1.r nrr pws~nt. ~2 many Itwalitirn along the! 
Pmitic m t ,  lmt tlrrsc, too. are und~t-~loppd.  

Tn the inhrior cmI has lwrn m i n d  along the Tt~kon. hut ~ R R  not 
pet farni~hd n locrll h1~1 .rr~ppl!*. Tht I'ukon " eonlfl i nrlod~ tbn lig- 
nite E d s  of t 1~ I I I ~ J P P  rirr~. nntl a better jimd~ of hituminons cads 
w11ir.li o~ltcrop dong t h t  Yukon hrlow Sulfito. Ligyitr con1 hlut H!SO 

hren found rrlon~ the Koyakok nnd on the C ~ n t r r ~ l l .  m muthnrn trihu- 
hry of tlte Tananrr. Though t IWSP cmln mrty in thc f r ~  ture furnish fuel 
for plwcr-mining openlions t h ~ y  a w  Hn t ~ n  known f~etor. 

Lignite has heen found in the ~nstrtn pnrt of S L - ~ - H ~  P~ninsuln, 
but itr mn~rnerci~l ~ - R J F I I .  is ul~provcld. ..I rrrnnll mine IIW, I~olvevar, 
h ~ e n  in opelation irl thc F;~irbavrn district tlms Kotmhur Soand,# 
and h w  found n, rcady ~ n u r k ~ t  Par its outptlt, which i.i of a lignitic 
rhamctar. 

Nmr a p e  Lishurnr, 200 tlliles north of Nome,f hiturniinoua ml 
omnm in rmolllmercial qnantiti~n. l ~ l t  has not yet I W P ~  11tined tm any 
extent. It is utill an 0p11 rlu~ntion w h ~ t h c r  i t  mn cornpt~ with the 
import~d  coa1.s. 

The fuel question in Al=q,qke mny tnkc new pbrt~r with t h ~  i n t m  
duction of gas-prdncing rnainon, f o ~  thew l ignitt*~ nm fol~nd to h 
very effective power producer.9. 

The following I ~ r i ~ f  shtcrnent concerning r ~ c c n t  t c s t ~  with tbc p i  

producer at the United Shtrs  Geologict~l Survey ooul-twting plant, 
- .- - -. - - - . - - - 

=hku,d.FI.,  The mpl  m l r r r a #  01 Alanke: Twenty-mend Ann. R ~ p t ,  ff. S. Oeol. R!lwey, pt, I, 
1 9 0 1 , p p . 5 ~ a .  

bHaMn,C.C.,  Perroletirn Rdde ot Alamkn hnd I!cdna nlrer ma1 flelh: Rull.U.B.Oml,Burvny No. 
2!a. pp.S114TB. 

cStone,R W., rml m u m  ~(mutbwntern At~akr :  Bntl. U. R.QP.ol.Hurvcy Nu, ZMI, pp. Ibt-l?l, 
d C d i e r , L  J., The cam! sesonrrer rki t h ~  Ytlkun: Bull. tJ.S. O ~ o l . H i ~ r r o y  Nt,,2tR. 
cIroEit,F.a.. Thp Fnlrhaven gold pkrcrrr, Scwstr! Ppnlnnuln, Alrbnka: H1111. el. B.Qcol.Ruwey No. 

261. p. 67. 
I Culh-A J., G d  fields of the Cape Lbblvne tr%on: bEt. t7.R. Ucol. Rurvey Nu. 239, pp. 172-145. 
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St. Louis, has h a  t~urteou~ly furnished for this report by Mr. 
Marim R. Campbell: 
The m l t a  of teeta made during the paat mwon at the United Stat- Geologjcal 

Survey m l - W i n g  plant at the Inuisiana Purcbm Expmition at 6t. Louis proved 
conclu~vely that producer gm of such a quality that i t  may be wed directly in u p 
engine can be made from bitutninoun coal# and ligniten na welt as from the highly 
carbanized fuels, mch aa anthracite, coke, charcual, and w d ,  that alone have h e n  
wed in the past for Zhia purpce, and Btrangw a it may appear, the Ugoites and 
lipitic d s  have y idded better results than thwa ordinarily c W  as bitomhotls. 
Thia mesna that the l o w m e  coals of the w&em h l l  of the United eta- may 
have a valw for +.he production of power equal to that of the b& W& Virginia 
con1 aa i t  ia umd st the p-nt time. 
The eqaipment by which t h w  mm1ta were obtained conaista of a Taylor p- pro- 

ducer with economiaer, acrnbber, k c  eextrsctor, purifier, and paa holder, furnished 
by R. D. WWoorE L Go., d Philadelphia, and a gm engine of 2% B. H. P., furnisbd 
by tbe Wedinghonae Nachine Company, of Pittsburg. The great difllculty In the 
paet in aping bituminona coals in the p d n w r  hm been the extraction of the tarry 
mat&r from the pas. With the above eqoipment the tar and ~u lphur  in the p a  is 
almost completely r e m o d ,  eo that theee m h n m  give little or no trouble in the 
gaa engine. 

It appears, then, that the interior must for the present depend for 
fuel on i t s  timber i w o u m ,  such as they are. The camp of L%ward 
Peninsula will probably adopt crude oil as the most economical fuel if 
the price can be brought down to $2 n barrel delivered fit h'ome. Them 
appears to be s need at Nome and mme of the other large mmps of an 
oil-tank and pipl ine  system by which the oil can be cheap1 y trans- 
ferred from steamers, stored, and pumped to the various producing 
creeks adjacent 't;o the cxraut. The native spruce timber will afford a 
fuel suppIy to the region cast of Niukluk River, if  gold discoveries 
are made there. 

For any of the a m p  in  tho South h q t  region there is an ahun- 
dant supply of fuel, tw wood map be had for the cutting, and coal can 
be h d  at a comparatively low cost. 
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ROADB AND ROAD BUIXDINQ I N  ALASKA. 

INTRODUCTION. 

The means of getting from one pnrt of the Terrihry to another and 
fmrn the vsriolls towns and a11ppIy points to their tributary ruining 
camps are very bad. The data concerning road construction, which 
#em courteously furuished me by officem of the Canadian government 
b a d  on Klondi ke expel~ience, indimto that road building on an exten- 
sive scale is entirely feasible i n  the northern latitud~5, and that mads 
can be constructed and maintained at moderate cost. In a11 prvba- 
bility Naska is worse equipped with those improvements which can- 
tribute to' progress and prosparity than any other area of like size 
lying in the domain of a civilized people. 

Highway construction in Alaska i s  of the higheat importance to the 
development of the Terl~itory. The product of the gold-haring grav- 
els which haw been alrcadp exploited is sufficient to silpport a consid- 
ertrble number of pr8on.s and to maintain towns of irnporhnt ~ i z e .  
The gold mining which has been dono in the inkrior of Alaska bas 
been conducted in epite of difficulties of trnnsporhtion which would 
hardly be credible were they not ~ubstantitited by iigures obtained in 
many parts of the Territory from respon~iblc men. 

I t  must not bo a~surnad that the ordinary miner of Alaska is  of a 
provident disposition. Many men of great energy, to whom is due 
the e d i t  of havingdeveloped and opened Inrge portions of this ho8- 
tile country, are little disposed to take care for the future; yet they 
passe= pluck and dekrminatian which is  desen-ing of the highest 
praise. Outside of geologic and topographic ~xplot-ation and making 
of excellent maps, and the furnishing of postal and telegrnphic service, 
the miner, until tbr, present ~tsaior~ of Congress (1905), hag been very 
little assiskd. 

An act of Cnnglvs was p s e d  April ST. 1904, authorizing the 
appaintment of road overseers and thr: creation of rood districts in 
the Territory of A Inska, hut t h i s  proving impractirahle after a year's 
trial Gong1.c~~ haa met the urgent demands for road building by the 
recent enactment of a statute wbioh in  two of i t a  sections PI-ovidem for 
the limited building ant1 rnaintana~lcr! of wngon roads and trails." Fol- 
lowing are the first two sections of the said act,: 

Re is matted hy Ihe Senate and ITounp of Replwwlfltires of Ihe hied @flies qf Ameri& 
in C o n p a  nssembIed, That nll moneys derived frn~n and collected for liquor 
licenses, occupation, or trade lieenws outside of the incorpomted towns in the dip 
tric:t of Almkx shall he deposited in the T m u r y  Deprtment of the United  stat^, 
there to remain aa a separate and distinct iund, to be known as the "Alaaka lund," 
and to bewholly devotd to the purposes hereinalter staled in the district of Alash .  

aAn act to provide tor the canstruckion snd mainteu~nce of toadn, the eatnbllshmeiit and main- 
tetranee ot schmloln, and the care and support of insane mns, in the dlarlct of AlaxBa, and for 
atb6-r purpms 



One-fourth of snid fnnd, or eo mnch thereof m m y  be n v ,  shall km de\+otcrl tn 
the eb l i shment  and msinbmee oF pnblic 8ehool~ in a i d  dis t t ie  fir- ppr 
centam of mid fund shall be devoted to the  are aed meintert~nce of i n m e  per- 
mna in said dicltrict, or eo mnch of mid five par centurn ss mag be n d d ;  and all 
the waidue of mid innd shall be devoted ta the oonetmction and maintenance of 
wagon m a d e ,  bridmI and traik in mid dikrict. 
8m. 2. That there shall be a board of mad eommi~ionera in said dbtrict, to be 

corn@ of an engineer offlcer of the United Statm Amp,  ta be detailed end 
appointed by the f3mtary of War, and two a t h ~ r  nficem of that part uf the army 
Rtationed in aaid dietrict, end to be designated by the kretary of War. The mid 
engineer omcer shall during the term of mid detail and appointment abide in mid 
district. The aaid bard shall have ths power and i t shall be their duty, 11pon their 
own motion or npon petition, to lmt~,, hy out, construct, and maintain wagon roarla 
and p c k  traila from any pint  on the navigable wabm of mid (lidrict to any town, 
mining nr otber industrial camp or mttlemant, or between any much town, a m p ,  
or ettlementa therein, if in their judgment R ~ I P ~  made or trails am needed and will 
be OF permanent d u e  for the development of the district; but no such road or trail 
shnll ba constructed ta any town, camp, ur settlement which i~ wholly trandtory ur 
of no s u b ~ t h l  valne or importance for mining, trade, wirmlture, or manufticturing 
p u r p w .  The Paid baard  hall prepare map, plans, and npecification~ of nvcry m d  
or tmil they map lmte and lay out, and whenever mom than flw thousanrl dollam 
i n  the aggregate shall have been expended on the construction of any rod or trail, 
contract for the work &all he let by them to the lowest wpondble bidder, upon 
d e d  bids, dter due notice, under rules and ree;nletionrr to be pmscrilwd by the 
k r e t s r y  of '2ITar. The board may reject any bid i f  they deem the tame onreason- 
ably high, or if they find that there i~ R combination nmong hirlrlem. Tn m~ no 
-mihle and ~ a h I e  bid can be secured, then the work may be mrriwl on 
with material aatl men procl~red and hired by the board. The engineer offirher of 
the hard #hall in d l  cases Ernpervise the work of construction and R'B that the mme 
is properly performed. Aa soon as any road laid out by the haanl haa bean con- 
strocted and complete3 they h U  e ~ u t i z l e  the sme and mahe a full, detailed 
report of the work done on the Bame to the .Secretary of War, and in much m p r t  
they &dl Ptatewhether the& or tmi haa been completed ronforrnahle to the map, 
plans, d specidations 01 the same. It u b l l  be the duty of mid Iwarrl, nu lrtr off 

practicable, to keep in proper repair all mads and trails conetructcrl ~ t n d ~ r  tilrir 
wperrieion, and the m e  mlea aa to the manner in which the work of repalr nhnll 
be done, whether hy contrach or othemie, ehdl govern an in the c a ~ e  of the orifinn1 
mnhnction of tbe road or t d l .  The mt and cxpnpee of laying rret, mndmi:tin~, 
and repairing meh rmda and trails ~halI be paid hy the %~eetury of the Trearrury 
auk of the mad and trail portion of said "Alaska fnnd " i l p n  \.r)urlr%m aypmrtul arlrl 
c e ~ f i e d  by mid had. The Secretary of the Treasurjf shall, ~t thc end of car11 
month, w i d  by nxd to each of the rnembem of Baid M r d  a statement of the atnoant 
a~xilable of said ".4laaHa fund" for the comtroction and wpair of medm and trailm, 
and no greater liability for cmstrnction or rep i  r shall at any time be jncurred by 
mid b d  than the money available therefor at that time In paid fund. The mem- 
hem of Raid board ahall, in addition to their =larim, he entitled to m i v e  their 
m h ~ I  hatding expnses paid or in& hy them in the performance of their 

It wilt be of interest to tote that during the twelve months ending: 
June 30, 1804, the total &mount colleated from Hcenae fee8 outside of 
inwrpomted t o m e  was $145,043.65.a - 

aMseLennsn. M. F., FbelptR and dislmmmcnte ol the tlnlmd Stat& for the fhal  y m t  endine 
June a, I-, Treamrg Deprtmtmt, p.14. 
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Aa a little l e ~  than thr~e-fourths of tbia amount is a d b l e  for 
&a, it is evident that the work can not be pu~hcd very rapidly. 

It is prohble that not more than 40 miles of etandad road wnld 
be built and mttin tdnnd in  any one yesr in the c~ntm2 Yukon prov- 
ince, and not more than 30 miles of standard mad in the South Coast 
province. Moreover, i t  is not Eikelp that the fund will increase 
rapidly, as the number of incorporated towns i~ growing. 
Though a beginning waq mntle in the construction of a militav 

borne trail from Vsrldes over 'I'l~ompson Pays, the project w w  only 
partially sucmssfd on account nf lllck of funds for maintenance. 

The recommendation of Mr. Alfred H. Brooks, of the Geological 
Survey, of an appropriation of Yl,OCK),OCY) ta be spent for wagon rtmda 
in Alesks is amply justified by thc: neres~ities of t.he awe. It is prob- 
able that for thia sum 0140 miles of ~.mds (300 of the h w m n  standard 
w w n  typo and 600 for sleds) could he br~ilt in  those p r t a  of the 
country which would be most r t q s i s t d  hj* their coestn~ction. Provision 
should, however, be made for their an~~nal  maintenance. The inhahi- 
tanta of Alaska would be as apprecintive of ~ u c h  FedsrnI aid tm thrxse 
of any portion of the ,+mesjmn pommsions, and, by euch improve- 
ment in tranqmtstion facilities, the annun1 Al~skan product in gold 
would b& greatly incrclwad. 

A serious detrin~ent to the making of a road ja Alrwka is thgthaw- 
ing of the ground beneath the moM. It has hsen the unit-ersttl 
cxprisnce that wherever tho moss is  cut into tbawing imedkkely 
commences, and tho t1ai1 which wa- pwiljle h o m e s  a filthy, alimy 
mass af mnd, roots, and hrokpn stows, a ditticttlt mute fur mon on 
foot, a slow and tirewrne road for Imrdd animals, and an in ipmble  
ohstaclo to any sort of vehicl~. In regions farther south, tinder 
tempernh mnditione, tmils fwquently aro developed into fair wagon 
ro& by much usage. Sucb developments can never take plmc in  

. any part of the Northwest. 
In the Northwest, where the flwund in alwnys snbject to slight dis- 

hrbances from sltenate freezing and t,hawing, the rods can not h ss 
durahly constructed as in portior~a oE tho United States where similar. 
topogi.aphic conditions prevail. The table of expenses furnished by 
the Canadian gova~.nmsnt for this repart r;l~oms that the cost of main- 
tenance does nat exceed 15 per cent of t bc original mile-cost of the 
road. A feature tbat m a  not be too strongllp in~pressed on those who 
hate never seen thd interior of Ahvkan country is t.he ~xtraordinary 
diffcrenm between the topography of the ~outhea~lt cowt, which i~ 
most often  sited by to~triats, and the poi.tjons of the country in 
which tbe rich placer depalrit~i have been developed. In the coast 
region about Jmeaa, Admiralty R I I ~  Baranoff islands, shd in Prinm 
William b a d  (jee PI. X V  I ,  A, p. 114) the needle-like p u b ,  precipi- 
tous slopes, cataracts in summer, avalanches in winter, and all the 



formidtlMe twnditionn charmhizing an alpine district make rmd 
b l ~ i l d i n ~  very costly. There is much rock work, and expensiva hridgee, 
trestlas, rind culverts are necessary. The coat of the wagon road from 
dunca~l into Silver Bow bnsin W ~ F  B,750 a mile, and that  of tho wnfi.on 
road built in 1R98 from Skagway to the summit of the  whit^ Paw wan 
bti,OOF) per mile. Compare this with the Yukon-7knana gold district. 
In the vicinity of Fairbanks 13 miles of pmmble wwon trail, over 
w h ~ t  is known m the Ridge Trail going to the creeks, have h e n  built 
at R cost of 1em than %lor) per mile." This s d  (me PI. XXXVIU, A) 
wau made through a stretch of birch and sfipen timber; tbo trees wero 
cut out nad many of the stumps removed; no ditch m u  mado along the 
sidw and the road was wide enough for only one wagon, Wit it ia 
pa~able ,  and freight rates have already been reduced from 56 and 30 
cents per porlnd to 11J and 16 cents. 

I t  may he objected that transportation ~uficient to rnpet t h ~  needs 
of the ttlinei cam IM accemplishrcl in  winter when the freight; mtes arp 
ve.ry mnch rheaper. This is fur from being the mHe. Tha wintev 
tranaportetion itself wo~tld be greattg assisterl hj. mod ~ w d n  on which 
wleda of 4 ~ n d  5 ton r-~pacity could travel. Aa to winter freight- 
ing, it may be shhd that in the winter of 11903 n man mntmcted to 
t r t l n ~ r t  a boiler weiglring 5.600 po~~ndrr from t b ~  b m n  of Fairl-hlnk~ 
b Pedro Creek, distance of fO miles, for ?2*rrDO, nnd lost %300. 

Furthermore, Sri per cent of the work of exploit.ing the gold-learing 
gravels is carried on in the four rnont*hs of the open emon, and tberl 
the miners nre in need of tbe balk of t.heir supplies. In summer the 
pricps of commodities in the town# are f rctqaently lowor than in win- 
ter. The period drrring- which supplies for t h ~  winter sre pnemllp 
br~ut?;h t in is f son1 b q u s t  I to S~ptemher 1. 

COST AND METHOD OF CONSTRUCTING HIGHWAYS. 
a 

Cotlvidered from a highway standpoint, Slmka, owing to its vary- 
ing topogmphp and natural conditions, mHy he dirjdcd into t.hl.ee 
provinces-the Sonth Umt province, the centrsl Y illton pmvince, and 
the s w a r d  Peninsula pro-rince. Opportunitr wn8 had to irwpect the 
excellent wagon roads which have been htiil t in  the nurthwsst portion 
of Canada Iy the Chadian government. The figurea courtao~rsly 
given l y  the o&jcel*i of the Gnadjan deprrrtn~ent of public worka rrl- 
~ t i v e  to the cost of highway construction in t'he Yukon Territory ere 
ao~~sidered representative of the probable cost of ~uch rnnstruction in 
the cent131 Yukon province of A l a ~ k ~ .  This and other infornuation 
is embodied in table 18, and portions of it am eluhortlted in thrq uuc- 
ceeding pstl.agmghu. The object of the table !H to show, in a form 
eaay for comparison. the coats of rottd hrlilding in the Northwefit. as 
exemplifietl by and estimated from pwviou~ exycricnca. 

a50 low B mt -Id not have been m b l e  had not WamnWm hauled all nece@mtp suppllm gktln. 
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The portione of Alaska represen ten hy Alaqka Pnni nsuh and neigh- 
boring islands, and the Copper River haain, north of Prince Mrilliam 
Sound, have not been especially considered, as there appears to hc no 
present need there of expensive routea of communication. In g e n e 4  
it may he =id, however, t h ~ t  the cod of wnrlf ruction in A l a ~ k ~  Penin- 
sula b the same as in Seward Peninsub, and the cost in thcl Copper 
Hirer M n  the smne as in the central Yukon province. 

I B k a  way- ..... do .......... 
whse P,.. 1 1 

British Columbia: I 1 
Atlin ....... ..I R, C. Atlin, gold 

mmtnir~ioner. 
Yukon Territory: / 

lhwtlon and Canadinn dewrt- 
vicinity. 1 ment of uhiic 

1 work~ct f  fnkon 
1 Terr i to~ .  

Nome and vi- r F..imatea bawl 
cinity. I on rrwt of mil- 

I wax* a l m l y  
con* t rur.tnl 

Tanana,Birch 
Cmk, and 
K o v n k r i k  

2.x-33 25 1 Sled ar winter 
I traila; rarely 
f uwdin summer. 

4 

.?O(rI,000 1 .......... 
I 

Eetimate haRnl 
on work clone 
by Canadian 

3,(KKCI,N ' 500 fitandarn high- 
wars construct- 
wl k s  de~crihed 
Ilelow. 

Goodmada-ly 
built, very little 
mrrluroy. 

dietiich. 1 povemment in 
1 Ynkon Terri- 

tory. 
Do -. ** - - . . * - -, . - - . -do . . - -. . - . , . 

i 

ti, O(H) I_ .  ........ Ik l i l~ay  - 3-foot 
~ R ~ I ~ F L , ~ ~ - P O U I I ~  

I 
1 mil, 2 . W  ties 

I r )  mile. 

1, !a%!!, WO I 1 0  1 RtAtldml hieh- 
wayn construct- 

I 4 au dcrrribed I halow. 
I 

I 26 R l d  or winter 
m~ 1 traila. 



SOUTH COAST PROVINCE. 

Wqpn MR, whilc oxtrernely useful in  this portion of Alaska, coat 
RO tnurh that i t  is not likely they will be hni It ~ r m p t   US hemtofore, by 
privnt~  nnkrpriire, to aclcnmmdlate individual mining properties or 
k ~ o u p  of mines. Tho province in likely tu prove in the future, as it 
hw p m ~ d  in the p a t ,  more inqmrtant from the sta~dpoint of quartz 
mining t h ~ n  of sllrlrinl mining. The constmution of rmde is none 
the IPHH rlenirrrble on thin ~ccoutl t, and should any large area capahla of 
pr'xl~iving tnineml hc fo~rnd at n' point remote from the eomt, a high- 
w q  ?. it nver whirh f r~ ight  could be handled all the year round wortld 
lw highly rlrwimblc. Witlter conditions are exceedingly severe in the 
highrr r~lncrnbir~n. In the construction of the White P m  and Pukoa 
Jhil WRY,  I1 milw in length, t,5(H) men were employed for twenty- 
ui x nlont.hu. Train nervict! i n  rntaintaiod thronghout the winter under 
ron~idcrnhla diRallty, both hravy winds and hwvily drifted w o w  
l w i n ~  frequent,lv encountewd. Rotary enow plows have to he run 
daily, ~ntbountcring driftq from I F  to 35 fvet in depth. The average 
cost, of handling snow for R senson is  $75,CKW). Chamteristic South 
C m t  prorinc~ b p g ~ m p h p  is  illustrated hy PI. XVI, A, p. 114. 

ATLIN DISTRICT AND YUKON TERRITORY. 

In the Atlin district of British Glurnbia, which was visited during 
tbc prcsent in~eetigat~ion, thc to~ogtaphy is wmprrrativelp favorable 
to mad constrnctian, and it will he n o t i d  from tbe table that the 
mt ir low. PI, XXXVIl I, h'? p. 220, shows a chamcteristic view of 
an Atlin r ~ d .  

The Yukon T e r r i t o ~  of Canada offera the mmt instructive lesson in 
prnctir~l highway constrnction in the north, ~ n d  afford-4 a Ptriking 
oontnvlt in t t l i ~  I T P ~ C C  to t b ~  d jacent Arnerima domain. The officers 
of the department of public  work^ of the Yukon Territory, notably 
Mr. S. A. I), Rertmnd, the superintendent, and 3fr. W. Thihudeau, 
the Tewitorinl ~ n f i n c ~ r ,  were kind enou~h to place at m p  disposal the 
data wlativn to the huildipg and maintenance of the pnhIic roadu. 
The following summary can not fail to of interest in this connection: 

Tho lonpst m d  in the T ~ r r i t o ~  is from D a m n  b White Pam, 
Me m i l e .  Its hiubrp dska from 18%. 

Prior to 1899 all frcight from Dawson waa transported to the min- 
ing  creeks kt? pack anirneh in summer, and sledded either with dogs 
or horses over the ice and snow in winter. 
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;rhe following bbIe .shows the wagon m d a  and ded mds con- 

Xi-. Mtku, M s .  M W .  YUcn. 

W w n  M n  ................ 45 32 63.00 86. A 1  

Bled d a  ................... 160 10 rW.25 372.00 620.26 
---- 

Arnmnl eqmndd $-om 1899 to 1.W3 in immtntFnastrud<ng and rnrsi~h'aitag roads and h A g e n  
in Iltskm Tern, Culmahcl., 

18M *... 1 ......................................................... ~ , o o a , Q a  
19Mi .........................*.........*................*......... 205, Rnn. 72 
15Ml .............................................................. 147,174.w 
l ! ) r ~ . .  ............................................................ 82% 543.w 
1903 ...................-...~...................................... 39q7R9.95 -- 

Total., ..................................................... 1, O M ,  116.45 

Average cost of construction for wagon road was $1,500 to $3,300 
p r  mile. Avemge cast of construction for pled or winter trail was 
11250 to $360 p r  milc. Tho cost of repair and maintenance of wagon 
rods w w  $750 per mila prr annurn. The coat of reptir ~ n d  m ~ i n -  
tenanoc of ~1ed rods wap $25 per mile per amnm. 

The following comparative statenlent shows tranqortation chargas, 
per 100 poundn between Dawmn and a few of the important mining 
centam in 18!lA, previous to tbe con~truction of the wagon roads, ~ o d  
in 1904. The improved condition means ~t direct benefit to the minem 
of st lemt ROO per cent on all supplies and machinery f reigbM by 
wagon8 over first-clw rods: 

I W .  

Sl.00 
1.50 

2.00 
2.00 
3.00 

Rnm kwwn In- Dielsnmx' 
I--- 

17.00 
8.00 

12.MF 
12. W 
18.0 

- - - - -- - - - - - - 
I MiIm. 

G m d  FarPs ............................ .........+....' 12 
Gold Botbrn ......................................... 
GarSboo ............................................. 
Dimvery Etnlphar .................................... 
Gold Ran ............................................. 

20 

.XI 
36 
56 
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The following is A datement of the localities served by wagon roads: 

Bonanza Creek ......................................................... 
.......................................................... h r e t t  (ir~lch.. 

ddams Gu !C!I .................... .. ..................................... 
E l d o d n  C'& ......................................................... 
C~lder Creek ............................................................ 
Gold Hi l l . .  ............................................................. 
Quartz Creek.. .......................................................... 
Indian River and Enreka C'mk .......................................... 
Hunker Creek.. ......................................................... 
Rear Creek .............................................................. 3.00 
h t  Chance Cheek ...................................................... 2.60 
tiold Bottom Creek.. .................................................... 5 . 4  
Dominion Greek. ........................................................ 16.25 
Bnlphur Creek .......................................................... 9.56 
I t 'p~ t .  Dawaon ........................................................... . 4 I  
Hendemon C m k . .  ..................................................... 13, t30 
nurlcsn C w k  (Stewart Rirer dintrivt) .................................... M. Ofl 
llvingmtnnn Creek (Big Salmon rlidrict ) .................................. 16.00 
Copper King minm (IVl~ite Home dietrid 1.. .............................. 4.20 
Grafter rwppr mine-- ................................................... 5.44 
Rillpr rmrl mi\ flpum to (;rant2 Forks, Golal Rottom, ('arjhnn, and GnltI Run. 73.70 

-- 
Tokl ............................................................. 2hl.Ul 

Following is n statenlent of the 1cmliti~~ served hy  led rmd~: 

T m l i l i c s  m l  Oy P!& road*, witd ~ i ~ i l w g c ,  ha Y~rkon Tm'tcm~, Canada. 
tallen. 

............ old Ri\.er cat-off fmm Lake Zahrge to Hotchi, cnt nut in 18W. 1RO,00 
bwmn-White Ilorae. ovcrland mail route.. .............................. .WO, a) 

................................... (;lacier-hlillet Creek, Firtyrnil~ didrift TrR. 25 
......................................... Rucher Creek, SExt!-mile diPlrict M. (H) 

.............................................. lrpine C w k ,  quartz minm 24.00 
IAIWPT Sulphnr.. ........................................................ R. 00 
1-t C11anr.e (upper end) ................................................ 9.00 

........................................................ Lower Dnrninion U. M 
Ct~t-oet~, Stewart River.. ................................................. In. Wl 
nuninn Creek ( tipper pnrt) .............................................. 4. IN1 

............................................................. Total 643.25 
Lem h r e k a  end of Jhrrron-White Home trait (mt-erecl into wagon mad)-- 17. K! 

The estimate for thn amount required fnr mintenaoce of roads and 
hridges in the Yukon Territory for the ymr ending Jnne 30, 190.1, j~ 
%103,190, 

The men empInyaE in road construction are paid $5 and h r d  pel' 
day of ten houra A team of horns, u s 4  in srmping. or carting, iis 

reckoned at $26 per d%y, including w a p  of the driver. Forernen are 
paid $6 and h a r d  per day of ten hours, 



:':, 6 - 
-&-l - d n .  





pomm0n.T ROADS AND ROAD BUTLDTNCJ IN ALASKA. 235 

%vemi bridges of a permanent; character have heen huilt in tho 
Territory, the prineipaI of w hicb is the Ogilvia ~tael  b r i d ~ c  over 
Elondike River, the cost of which wm W3i5,000. It is seen in PI, 
XXXIX, A. 

The method of constructring the road in the Yukon Territaq-, whero 
frozen muck and gtrrvel flats m e  tr~ver~erl ,  is  iFlu~trakd in fig. 49. 
This section was drawn from inform~tion f nrnished b~ S l  r. I{\ Thi- 
hudeau, Territorial engineer of the Territo~.;r. It hau heen 
the experience that over frozen ground this type of rmd, cmting 
$3,200 per mile, can be mainhined with rn1ir.h Iens eXpPoPB than roatF~ 
running along the hillsides. With roads of the kind here illnstmt~d 
it; bas been found best to leave the moss intact under the hed of poles, 
for it protects the ground from thawing; the hlnck frozen murk, bur- 
ing the wnsistenr of d i d  stone, remains as a firm bed. The inside 
fnvr,~ of the side ditches are not always hnked wit.h sod, hut such hank- 
ing nffords d d i  tinnal protccticm. 'l'he ditches are c t ~ t  either cnti wlp 

in muck or partly in mitck a~d partl3- in undcrlring gmr~1. These 
conditions .r?rry with the tbirknew of thr muck. 
On the other band, when the moss hlanket in CLI t into, as is news- 

sarily the rasp in d l  wide-hill cutting, t b ~  gun'and the Peepage w a t ~ r  
gradualIg thaw the frozen muck, ST hich becomes a soft. slimy mnws. 
'Be cost of maintenance of saeh yoads ha# hern found st, nu~ch  prent~r 
than that of roads an %at grountl that t bp Intkr nioc! now conqtructed, 
men if the diatance hetween t ~ r m i n ~ l  points i s  grcater. 

PI. XXXEY, B, shows rr 6-mule kom hauling S,OW pounds with 
a t mileran an upgrade stretch of r d  i l l  Hunker Crcrk. ncnr Dnlvaon. 
PI. SL, A (p. 2961, from a photogrnph taken in riuguat, 1904, n h o w ~  a 
&horse t .am endeavoring to hau L B load of 3,300 pounds f rom I'sirban ks, - 
on Tanma River, to Cleary Creek, in the Fairban ka district of Aln~ka. 
Not half a mile from the point where this pictare mnH tnken, on the 
road to Clwry Cr&k, a ark hearing l5-hor~r?power boiler mar seen 
broken down, its wheels buried in mud and wtrter. 

Bail.. 283-05-45 
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s o  miles from the town of White Horse, Yukon ~ e r r i t o r i ,  on the 
rod to the copper dcposih, is an excellent d r ~ t c h  of cordurq7- road 
extending over a mawhy piece of unfroz~n ground. The 6-inch tim- 
bers used for lagfing have ralI been f latten4 on the upper aide for a 
width of 15 feet in  the central portmion, so that a rough wagon t ~ w k  is  
formed. 'Thus a much evener wear on the lagging i.; maintained than 
would he the mwe if the timbers were ieft in their original round 
condition, 

CENTRAL YUKON PROY INCE. 

Mr. Alfred H. Brooks, in his al-ticle entitled L L F l ~ ~ ~ r  Mining in 
Alnska i n  1903,'" h s  sugpsted the followirlg routes for Eovsrnnient 
roads in the central ~ u k o i  provinm of Alaska: 

(1) A road from Eagl~  2o thc Tanana, the Chitochina, xnd tn V ~ l d ~ x ,  rjn thp 
R diatmce of approxinlatrly 4W milw. Thia prohbly ebould follow t)lr!prwcnt 

well-atablisbed trail, which i~ uml  ag winter and summer mail route. TIIF! mmt 
irnpo-nt pwt of t h e  mad would Ile that between Eagle and the ramp of the Forty- 
mite region. An a1 ternak mlr t~ woulrl I* to Fairhanh, on the Tantlna, from Copper 
River by wap af the h l t a  River rallej?, a distance oi ahnb 3Ml mil-. (2) 11 mad 
to extend Imm Cirde, on the Tnkun, throueh the Rirrh Cretlk and F ~ i r h k s  dis- 
trict to the Tan-, rlist~nre of about 150 milss. (3) h m p r &  on the Yukon, to 
be mnnectd rith the mnnt h of Raker Creek, on the Tannna, by a msd which would 
open np the Jfinnok and Baker diatricte, a iiistancr of IPM than 50 miles. 1 4 )  1 
hundred lniFe~ or m OF marl to he built in the Koyuktlk q i o n  to connect the goid- 
bearing crpekir rith the h a !  of Pteamboat navigation on Koyukuk River. I t  ir 
bzlieved that t h m  mads would farm a sytern of nisin arteriee by which most of the 
placer Bclde mrild wily  be reaehed, aod that the pnwlitction of the minea sonld 
thereby hr ~o much i n c m  am to lnlly justify the expnm. 

Wcll-constructed roads following the a h v e  routes wouTrI result in 
muking freight rates in the pincer districts which the roads would 
trrrverse one-fourth less than at present. Tbe opentions in the Birch 
Creek nnd Xew Fairhanks plncar diutrictq. for example, nre directSy 
depndent on prices of supplies laid domli on the claims. The pay 
atreakv in the broad creek vrtlleya frequently k m m e  wider nnd w i d ~ r  
RS freight rates become lower. Such R statement would appexr  bud 
if applied ta regions where the charge for freighting reprrsnts onlr 
a small percent- of tho original cod of the commodities. FIThere, 
however, the cost of rntltcrial, especially machinery, is rendewd double 
or more by freight charges, tmnsporhtion facilities hcome a highly , 
important factor in considering whether a given piece o f  ground i.r or 
is not workable. Prices for mining supplies in the town of Fairbnnks. 
the supply point for the new gold-plmr region on tribubriea of 
TananaRivel-, are hy no means cheap. Aucompwrl with prices on 
the claims wbich Iin from 15 to 35 milw inland. Irow~wr, the? are --- 

#Bull. U. S, Wl. shmep h'o. 225, 1W, p. b7. . 
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strikingly 10w. FOT example. .n hundred feet of 8-inch 16-pgc 
hydraulic riveted stel  pipe roets in Fairbanks $175. On Fnirhnks 
Creek, 21) miles away. the same 100 feet of pipe, with freight ~t 20 
cenB per pound, costs, if tlrlnsported in summer, &Wl, mprenenting a 
freight charge of $126. I n  tbe Klondike, whore thp. topographv i~ 
nearly the mme, the same pipe wouId he landed on n olaim 20 miles 
from Dawsoa for a freight charge of $tI.45. 

Anything worse than the present condition of the trails in the 
interior of dlarka is difficult to conceive. Men igno l~nt  of the w e  af 
a map and Lwrnpuss are frequentIp lost in the wt maze of rolling 
mounfains snd undergo hardhhip nnd starryatioa. It is a curious fact, 
dependent on the peculiar frozen conditions, that the grcot river flala, 
where the present trails are at their irorvt, are tho very places whero 
wagon roads of the h r r s o n  t j - p  cnrl he most pa~i ly  maintnined. As 
for thc hill countr-v. tbe rortlq can, in mnny cases, he led nlrnost contin- 
uously for distances af from 5 to 20 miles rlong the crests of gently 
~ m l l i n g  divides. 

PI. XL, R, shows one of the in~prtrmt producing creeks of central 
Alaska, whem a road is h d l y  aeeclcd, ant1 PI. SLI, rE. illustrates the 
present mode of transportat ion in that distri~t, 

SEWARD PENINSULA PROVINCE. 

In the central and wwtern portion:: OF Saward J'enin~ula, namely, 
th*. Nomc, Solomon, Conncil. Topkok. Kouprok, Teller, and Yqrk 
districts, any prnj~ctu of instdl~tion of ~.rlrlrl.: nrrtst take into account 
the entire abscncc of native timltrr. The rcpim so dcfincd is the On8 

which bas attained imporhnrr ns R gold-producing n~.ert, while. tbe 
eastern portic~a of the prol-incc. w h e w  scant growth of spruce does 
ocr:ur, is not at prespnt ~ ~ r v t l t ~ c t i ~ r .  PI. S L I I  illuatrate~ *pica1 
&ward I'cninsula topogr~phy. 

Owing to these conditions 11-rigon-rond ronntrurtiotl which employs 
the use of timber in s r l ~  for111 will  lc C X ~ C I ~ S ~ ~ P ,  nnd as seen by the 
table given previo~~sly in this papcr, thp cost of IjuiIding the rial-row- 

- 
gage railways which hnvr: donr rxct4lct1t s ~ ~ - r i c a  in Seward Penin- 
snltt is 86,000 per mile, cxclurirr! of rolling stwk, while n wagon road 
of the Dew son t y p  will rarely frtll brlow $4,000 per mile. The rates 
for hauling on thcse mitwn,vvn I I I I L ~  bc rgckonrd a t  $1 per ton par mile. 
In aurnrnrr, m q p n s  with hrond tircn now ~ R I I  I f reigb t over t.oad~ which 
have, as i t  wrr, made th~rns~ lvrn ,  at ~ a t ~ s  nf 81 .,?O to $3 per ton per 
mile, mrying nccortling to the nrrturc of t l ~ u  m)untry traversed. 

It is questionrthlc whathr,r wagon TORCIY, ~?xtPrisiv~Iy huilt and 
aiming nt pcrmanencg'. will prrr br! eonntmetwl it1 Seward Peninsula 
to suppl!* tho needs of the gold-mining communities. The Norne 
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Arctic Railway, fmm Some to Anvil Creek, 12 milea long, tbe ties of 
which are laid for ~pnrtion of its length on n %inch plank b d ,  appegps 
to mrre n larrnful p u r p e ,  Only seventy d q s  were mmamed in the 
consltruction of the I :! miloa. The Wild Cram Railmy, also of %foot 
p g e ,  from Cnttncil to Ophir Cre~k, has been constrncted in a similar 
rnnnncr. Sixteen rnil~s of R ~tandsrd-ege  milway, tbe Council City 
and c%lomon Kiver lhilway, have also h e p  completed. Considering 
the compmtive ahenpnem with which mi lw~y  rnrrterixl an h hauled 
st rmriol~~ p i n h  in Seward l'eninsula, it i s  likely that short lines 
of railway will continue to be built by primte enterprim to supply 
the sevrrril inland mining communiti~~. 

The sngg~lrtion is  here mtrdo that narrow-gage p l e  tmmwsps Idd 
over the tundra might in some cases be used in parts of Seward 
Peninsulfi for long hauls. They would 1m expc~laive to construct and 
maintain, hat wonld ~ o t ,  of courfle, compete mi th winter tmnspor- 
tation. 
7 n  view of the 9m11 m t  of narrow-gage r~i lways  in %ward 

Peninsula and the . rmJl  annual meintenfinre cost, m compmd with 
what i t  wo~~lrl probably cost to mninhin wngon ivrtds, tho Federal 
Government should aid in trnmwny rath~r than wngon-md conutruc- 
tion in that, portion of Alr~ska. Tbc light indlintrial r ~ i l ~ ~ y s  now 
manufactured by various firms carlld he cnnstl-nctcd with special 
 modification^ for the tundm cnunltry, rnd could he nhippd, knock~d 
down, to cliiffewnt portions of the p n i n ~ u l n .  
ln conclusion, I would Any that of the tbwe pmvincea of Almka 

above specified, the crntml Yukon provineo is most in need of Fedeml 
aid for highway conlltruction. Ry tliitr mmns placer districts now 
lying idle could be m n d ~  bn support rr ntlmeroua p~pulatinn. and it i s  
doubtful w h ~ t h e r  m y  othrr form of awistance would prove as bcne- 
ficiml ay stimrrlatiog progprting for npw plwer fields. 

FREIGHT RATES FROM THE STATES, 

Tht! present frright and pawengcr mtes from Tmorna. Se~ttle, and 
Snn Fmncisco to tErn main ntrpplg poinkof Alaska ac-qible hr m n -  
ping ateamem are given in tahlo 17 (pp. 230-231). 

FI-eiph t mtes nm fairly conbtant from Fear to pear, but prrswnpr 
mks mr?* from one aeason to another, ac~arding rn t b t  dtfPt!rmt 
stmrrnal~ip cornpnic~ are cornpet inp or tcrnpotxrily combined. Return 
pmsenpr mtpn mny he v c k n n ~ d  ~t pcncmlly 25 p r  cent h i ~ b ~ r  than 
north tmund, but oc?c.=ionnll?- ri* to l!a per cent higher. D ~ ~ r i n g  
1902 the return m t ~ s  from Yome were double those outgo in^. I t  
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should be noted also that the return mku are higher on Gl~e Iwt 
steamem than on those returning early in the season. 

Service is m~intsined all the year round, with the exception of the 
Sewa1-d Peninsula, service, St. Micbael, and points far up Cook Inlet. 
Between these points and Seattle, service csu be reckoned on from 
May 15 to October 15 onlj. 



-- 

Wrongell ................................ 

- -- 

Ar lorr. 
$9.00 

Jumeau .................................. .... do .  .. 
m ,, .............................. .... o... 

Snkutnt ................................ 1:l.M lhlWl I P . ~  

Valdez ................................... 11.00 1X.U) 1li.w do ... 

Beward .................................. 
....................... RopeandSunrlse 

!+sndPnint .............................. .... ... 

-. - 

Pm lr~n. 
n1.w 

~ 
g 
n 

4 

8 

9 
;; 
Z ... 
2 

.......................... 

ch~enrk  ............................. .... do . . -  

,,- .......................... .... ... 
........................ 

do 

 YO^. 
................................ TPllcr 4L.00 WJ snd 

I 
>York ....................-............ ... 

R ! M  .................................. 4h.W .... do ... 

- - 

Pm inn. 
6ld.W 

RIWrrllk ................................. 46. 45.W ........+. 

Cnnl IsahIp~ed Imm dlfterenl polnts to Alaska, and the lwnl prlcc lmgtvcn In tnblcq inr {HRerent 
AlanKn tnwrhr 

Cu~ul 111 slkclts p r  toll 2,240 pnundn Seattle to St. Michael or Nomr. m2. 
Fsrl hr lrnrl f r ~ n ~ n g d r  rnrm tmm &an Francisco lo nlly of I ~ P  nbove pcrlntn do nolrxr-eed5 per crnt 

ttnrve%ivntrlv r~qlw 
'I't~e v l n w r  poracn cr trl between S e a t t l ~  a n d  No~ue, via W l t e  W a n d  DRwmn, lnelurlen crt-mer. 

mil, Ilni'nc.rtn~r. ~~~tfdog-e!d mve!, consumes three montha, wad CUKW tlbDut81.W. 

- 

per ton. 
$18.00 

- 

&r toft. 

m.oa 

- - 

S ~ I U I  
contract. 



I m n w m  Mtum frcl~hb. 
I I_ - ---- 

Om and conrr-n- I 
tmtwnot ex-  5 

1 f ct4111a WIW wr '; 
t(rn vnlllc. $ 

.- -? I I  

........ 
.. 

........ 
r.m i1.m s.m 7.m 

1U. Ill) 

4.m s.w a.mr 7.w- 
10. W) 

4.m :\.w 3.m 7.w- 
10. la 

..... .......... 
4 . ~ ~  8,M R . M  7.NL 

9 . 5 0  I 10.1u1 
J-- 

15. ,- = - m. m 7. WL 
I 10. uD 

1a.m ...... 7. .- 
IUO, IU 10 w 

..... . ..... 15.W M.OO~. .~.uc/. 2 5 . w  6.M 7. M- 
IUU ID FJl LU 10. uO 

...... ...... 5.4u 5.m 7. w- 
Id l  (LO 10 U) 

......4 %, Uh &[10 7 :a 
10. m 

..... 8.00 7. .!& 
70 4 

I I 
1n.m 

...... ...... M . W  I nl.4~~ &.LO- 6.W 7. 
310W ' i 0 W l  10. UO 

s ........................ Kim ...... w w  ...... M W -  ICCW  if.^ , 1.W.fWi 1*1 1 0  I I0 mJ 
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In table 1 X are given the tbmugh freight and -nyr;er raw from 
San F~mciaco or hes.tt1e to Dawson, in Y ukon Territom, and to Eagle, 
Circle, Fort Gibbon. and Fairbanks, ia Alaska, ria the White Pass 
route. 

Tablo 19 gives the through rates fm Ssn Francism or Seattle to 
the above-named pointn, via St. Michael and Yukon and Tanans rivers. 

While during the opon or summer sesson the all-water transport of 
freight via St. Michael is cheaper, the river steamboat service has not 
yet beon developed b to suficient extent to insure prompt and regu- 
lar delivery. Should the Tanana gold fields prove important, bowever, 
the rill-water route will probably be the one most practical for the 
ttrtr~nportation of suppliea. I t  has the additional recommendation that 
by nieans of i t  the crossing and recrossing of the Canadian frontier is 
avoided. On the other hand, via the White Paw route, freight a n  he 
landed at Fsirhnks much earlier than via the all-mter St, Michael 
route. 

It should be stated, in the consideration of table 18, that the White 
Pans and Yukon Railmny has establid~ad thme classlfiwtiom of freight 
for througl~ shipments, the refilar rates for which, on less than 1 O 
nhipments from Seattle to Dawson for the summer season, uro as 
followa: 

CIBSS A, including mining tools and articles bulky rrntl not a ~ i l y  
destructible, $65 per ton. 

Clnxv B, inclnding more fmgile articles, @80 per ton. 
Class C, including smdl supplies, $95 per ton. 
Shipperu should remember thst R packrtgc containing any article 

coming ltoder a higber class t b ~ a  tbst comprising the hulk of bhn 
prsrk~ge is charged x t  the highest rate. This applies also to unspci- 
fied packages. 

A list of mining suppliea, on which a m i d  reduction is rnadc for 
b s p n r t  from S t t l e ,  to  Dawson between July 1 and A u p s t  16, is 
given folbwing table 18. 

The winter freight rates, via the White Pas mu&, exceding $560 
per toe from Seattle to Dawmn n e d  not 1m cxmeiderd, aY, they are 
prohibitive, except in emergency a w n .  Thin route necessitatm n - hanlage of nearly 300 miles h~ sleds. 



TABLE 18 . -~~*ouglr / re ig l t t  and pttumc~cr mh.n jor I904 j r t~n~  ~9m11Ic 10 irl(crior I t h  poida, via IVhi(r Paa rouk, roil n r ~ d  ~ c a W e c l s o n  Juwe 15 
a 

' EO Sqtcmter 15. ! 
k 

Dnw*clo.. ......... $95.00 6 1WO-IS.ffl 
Forlymilc.. ........ 

... ..... .... ... do.. 
............... .... ..... ..... 

..... Fan Yukon ........ ..... .......... ...... do 

..... . . . . . . . .  . 
..... ..... Port Glbbvhl ....... ..... dn ...... ..... do 
..... ..... ...... ..... .... ..... ...... 

Kornkuk mou~h ... ..... d u  ...... ..... do ..... 
..... Nulato ............. ..... rIu ...... ..... do .  do 

..... --.. ,.....-....-.. ..... ...... ..... ...... a 

Hal, 

d,","mF o ~ ) , , . ~  
H o N E P ~ ~ ~ ~  cattle. 

p1eueQ.a 

Beyond Dawapn thcrc Is no m.rpulmr wlnlcr L r n m ~ n a r l o m .  
Wlnler ra le  lor deddlng 0th ~ h c  Yukon arv npproxlmotely: 

Per ton. 
...................................................................................................................................... Darrsoo lo Eagle.. ............ , .. ., SIM~m 

Dakv.wn lo Cl h l c . .  ........................................................................................................ , ........................... ,. ................. 240.00  
... a b l e  to Ciralc.. .................................................................... ..,. .............................................................................. , 140. b3 
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Tho following mtes from Seattle to h w ~ o n ,  via the White P ~ R Y  
ronte, on rwmmcdities especially applicable to p l w r  mining, ilre 
alw given for sumnler trafic between J u l ~  1 and : \ups t  15: 

hmber, mu@ (indnding flnms lnmbw or lumber d r e a d  on one Bide 
only) ---..*.--...-...........-.....-.*.................... p e r M  tmt.. w . 7 5  

ORtn m d  fed, in W p h t  or mixed carlotrrls ..................... . p ~ r  ton.. 5x00 
. Hay (mmp& toat l~ast22 pound@ p e ~  cirbic font) 7 tonaorover.. .do.. .. 53.50 

HIncksmith's coal, 20,000 p m d s  and over .......................... da .... 47-50 
Cue1 ail, !D,W pound3 md OCPT.. ................................. .do.. .. 47. M 
Cilndlerr, 1 0 , N  pounds nnd over.. ................................ .do.. .. 55.00 
Nailm, h o m b m ,  Imlt~, nub, and ~pikm, 20,000 p u n d ~  and over --.. do .-.. 47.50 
l;luilr, 20,000 pomds and over.. .................................. .do-. .. 52.W 
Beef in harwl~ .................................................... do .... 02.50 
lron and iron articlerr: An~le ,  band, h r ,  hoilw, d, hoop, 8heet and galvan- 

ized iron, ~ b ~ e t  ~teef, T miin, win? mp, hits ,  s,nvih, nnh, nails, chain4 
per ton .................... ; .......................................... h2.00 

Hardwarn ~~ lpp l i e s :  A~lmta4 cement, arrp&ltum, axle p e e ,  hsgs and hag- 
gj:ir1~, r%cmrt~t, clay (firm), l~andlctl, oil (~ntwirating In -). palleyw, imn 
putnp  (hnnrl), mpe ~tnd cordage, tar, tin plate, v+h, wheelbrrowa, 
IWT tOJl .............................................................. K5.m 

TABLE 19. --Through fwipht aosrd passenqe tarif for 1M4, linl- FmnFim~, , ! ! I # ,  
und Yukm, K q t p ~ h k -  and Ta~mno Rimr -8, ria Stcl. ,Wrhorf. 

Fnmn~em 
Frelght p@r ton / -wn. I-htwta,  
af 4oW. wund& -- 1(1i 2,cm ypndu 

Flmt ar 40 ruhlr fed. / Rnr , wwrtt .I, f,..f. 1 p * I P ' ~  ~ ! J t i ~ n  nu -hip # * p t h # r r  
-- 

AnPik 
!- .............. 

Kayuknlr mouth ...-i/ 112.50 ( 80.00 

........ Fort Oiblnn 1 135. WJ ( R.m 1 
Fairhmnk~ ..... ..:..) ]:&.MI 00 110.0 1 

.......... Rampart .] 12;- 50 j0.M 1 
........ Fortl'rlknn Il35.TrO %.i.OO 

.............. Ciwle I1 1M.m 95.M 

.............. Fqla  140.00 100.00 

Fortymilo 140.00 I lm. 0 I .......... 
Dnaeon 140.M 1 100.00 I ............ 

I B r q m ~ n  150, o~ 
1 ........ ............ t I Bettlcn ....*......-. 1flh.m ,........ 1 
I 
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Remy  piecm--On ~hipmente, to and Smm all river pintn,  ainplcr pi- or p k a p  
weiphin~ btween  750 and 1 ,Mn pbundr, M p r  wnt  ; hrtawn 1,MKl ntld !,%)I) 

p o ~ ~ n t l a ,  sdtl 30 p r r e n t ;  Iletn-rvn I..-dM rind 2,Ml p a n i I ~ ,  uld 4 0  pt rwnt; h k c w n  
2,WF and 3,000 pounds, add HRI, lar rrant; hPtun.n 3,Dlwr anrl 4,dNW ~loundg, mltlrl SO 
p r  wtit; Iwtween 4.000 and .5.ml lwmnrl~. rlontjlv taw; ovcr 6,(W pnnrk trtken 
only I)? ~ppcial  contract. 

LOCAL FREIOHT AND PASSENGER TARIFFS. 

TAR= PO.--B&ght m d  pcrmger rutcf, for l.W4, r-in ria-cr ntmrnm jrmn &won to 
pm'd~ en I - T I ~ ~  and Tnr~nact rim. R&tm rnir*fmm 10 Irr .?O p r  rml higher. 

Fnrtprnilr, 53 mitm ................................. 
FhgEe, 103 mil-. .................................... 
Circle, 292 miles- , 

I 
I .................................... 

~ o r t  ~nkoton, 377 milas.. ............................. 1 
................................. Rampart, 620  mile^. 

Fairhnha, 1,000 miles.,. ............................ 
Fort Gibbon, i O O  ITI i le~ .............................. 
Nulmtn, W l  r n i l o ~  

i 
................................... 
.................................. hnvik, 1,lM  mil^^ 

#tj. Michael, 1,801 n~ilea.. ............................ 

J,umher, onr nnrl on~-hnlf thp nlmw r a t ~  p r  1,000 ftrt  R, 31. 
n H o r n  and ratH~=, I ta 5 ,  nnc arill r l r ~ t ~ ! i a l l  Ihc dnlr.c mtrs fr~r ~ c h  Itad; R to 14 
one and oneqosrtrr rntr r a r m l r  hm!; nrpr In, :,on mtc m4.h Iimrl. 

W iuotnotr! bhFe I 9  in r~parrl  shipment of I~mry piect.~. 

-- - 
Uptnwn. 

Fhm-  

.. . . .  - - -- 
Yllrrr ImmTunana ... 

.......... ....... Tanam 

......... .......... .... 
h k t ~ m ~  ............ I 104 15 20 

Seenana ............... .( 5 Y I5 
Chena.. lhhrr ('mbt ............. 

1***-I+--- 
10 

- -  - I .- -- -- --- - 
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a Per ton of 2,OW pounds, or 49 cubic feet, nhlp'n WUm. - 

1 

--r --- - - 
XilsaimmWnTato ...................... 20 EM 1 7 h  240 816 093 4N 4(KI 470 bOB 640 

----- ------- 
E 

%lato .-.--. . -. .-.--. --. -----. W $113 $18 $24 $48 $51 864 $60 $M 

Eoynkokrnonth ................... 46 50 53 59 65 
DqitliRiver ................ .. ........ 35 40 47 49 84 

DalbiRiver ............................... 32 37 40 48 52 

Emtt1ePbmt ...................... 1 ............ 25 SO SR $9 48 
I HogIlives ......................... 1 ................ 10 1H 21 24 80 37 

I&& hl~land Point ......................... .... 8 I3 I6 21 ZB 
Red Mountsin ............................................. 8 13 I? 24 
B e p a n  ...................... ....,.................... 1 ........ 6 11 M 

...................... Allen River 10 15 
........................ Pmuv 



TABLE 2 2 . - l d  pnmw~gcr lmy un Koyu4-d Rim,  mtwn ISW-Gontihiied. 

-- 
Rettlm ....................... 
Pmvy. ..-.......--..-.--.--... 
Ailen River ....................... 
R e m a n .  ......................... 
Rwl Mountain ............... 
Rmk Ieland Point.. ........................... 
3 1 ~  Rives.. ................................... I 1 

I 1A Mttle Point .................. . _ _ . , . _ _ . . _ _ . _ _ _ . - - _ -  
h l b i  River ............................... _+. _(. . _. _ _  _. _ _ _ _ I _ .  _ _ I I I 'I 11111 16 

Dwitli River ............... ..I .... I ............ 1 .... I .... 11 .... ....I .... I 11 r 12 

, "" I 
11 a n t ~ r  C w k  ...................................... 4 8200 I s4.W 
Little Minook Creek.. ............................. I 61 2.00 4.00 

.................................... Homier C w L  I 1.m 1 4 .00  

Rnhy Crerk .................................... .... 1 1 0 ,  2.001 6.m 

Over divide tn Pioneer Glm,  Khndr. Islnnd, Omega, I 

and Thmk.plrinp a r r p t n  ....................... . I  25to32 1 6. M 1 ih. 
I ---- 

s It shwld bs d d  In nl fa alnt~r  r r n ~ l l n n  that h o r n  are 4 u a 1 1 y  mplaPIng d m  In 
mll psrta mi A l u k a .  Thox i~ thPontlmll!.r raper to I~cvl  than the born. He @rm mote t rn l lh l~  
l o  mnto Hkely toslre out oil thc l n f l ,  nnd r.xpt.rlenabe hlvl rhowr that in ncdonn whew hrlren Irrd c d  
be ohtalnd, and whew muell 11Prlallnn tn dni~r, h u m  arc P ~ I P ~ ~ T .  

L'imI~Fai~7mrdGR pctckifiq ~ n t ~ ~ . - T h e  town of Circle, being the 
neatest point on Yukon Rivar to the placer districts of Riwh Creek 
and Fairhnks, hw Nomv imporbnce, mpeciallr in winhr, aq s dis- 
tributing center for tho~e diatrirta. The srrb~ for p k i n g  in summer 
by horn and in winbr by dog PI& from Circle arc given in table 24. 
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Pnck;?~!~ rfit~a at Fo.ir&n&x-Thes~ summer mles are conti nudl y 
h ~ i n g  rclduced ru the trails are improved, &lt the following may be 
regarded as Chose t b ~ t  wiIl o h i n  in 1905: 

......................... Upper F~rbnnku Cwek.. 20. Oa 

........................... Lnwer Fairbanki~ Creek. 1 1 25-00 
-- -- 

Ia the summer of 1904 six-hnrsr trams wet? cngnged in h ~ u l i n g  loads 
not exceeding 13 tans f rom Fairlmnks to the crr~ks .  The conditions 
under wbich this  hauling WRR done nlnp hs seen from PI. ,U. 

The neared Amerimn supply point to t h ~  creeks of the Fortymile 
regiw'is Eagle, hut this town, on nccotlnt of i ts remoteness and the 
absence of good mas, is at pnewnt of only srtho~dinate importance 
ta the minem. Z)Rw.son, nlthough in Canadian territory, is a more 
convenient, pl~ce  to pmclrre nuppliPs. Th~se are houglit pnerally ia 
the fall and f l-eightetl to the, crpplrri on sleds with d o p  or horses during 
the winter, eithrr h~ war of Sixtymile Creek o~ Fort~*mile Creek. I n  
the sumnier frr.ight is  rarrietll hy lmck tmin from F~gle  or hp boaL9 
from the  Y ukan up Fort!-mil~ Cm~k. The winter mtes from Fag10 
in 1903 avemged ahar~t $5 per InO ponds: the summer rates about %'25. 

Freighting ta thlr nc\v placer distrirnt of the Porcupine is done hr 
wagon haul acl'ogs C h i l k ~ t  IZi\-t.r ta Portage Point, thence to  Rluk- 
m n  i n  ranot?s, whirl1 RY(Y p l r d  upstram, sometimes under grmt difi-  
cult,ies. From K luhwnn the fiu~~pli~s art? hauled up the klehini, 15 
milea, to the town nf 3Jo~-c.upinc. The rate from Hainea Mission to 
Porcnpin~ is $13.50 p r  100 pounds, and to Plemnt C~mp,  6 miIea 
hepond Porcupine, it is $5 p r  100. pounds. 
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Freight for the Chistochina dirtriet must be packed on borsea f rout 
Valdee, via the military road to the Chjstocbina, and then up the river. 
The rate in 1903 mas, in summer. b 0  per 100 pounds, and in winter 
$3.60 per 100 pounds. 

A railway has been projected from Resurrection Bay on the Alaska 
coast up the Sushitna and dolt-n the r~lle?- of Cantwell River to the 
Tanana, thence Rcross to the Yukon at Rampart. A few miles of 
the road have actuall;p been coristructed frvm the Resurrection Bap 
terminus. There is little dou ht  that a r~ i lwav  following either this 
1.011t.e or one following t h ~  vlready surveyed route from Vrtldez to 
Tanana Crossing would pay as an investment. The benefit of such 
lines of milway to the sonth intprior portion of Alaska, inchding the 
Hop and Sunrise, Chistochina. and Fairhanks pl~cer  districts, is 
unquestionable. 

Freigbt rates from Hope and St~nrise to the mining creeks in the 
viciuit? arF: as  follow^: 

Supplies arc freighted from Amrise to Mills Creek, a b u t  18 miles, 
for 5 mnLq per pound. 
From Sunrivg to Lynx Creek, between 20 and 85 miles, for about 

the same, This is contract n-ork. 
Supplies are hated from Sunrise to mouth of Glacier Creek (7 to 8 

miIes) and there packed tcr Crow Creek (6 to 7 miles) for 3 to 34 cents, 
h t  this is kg. private yearly contrzct. The miners usualall?- bring their 
own supplies over the snow in the winter time so that tbere is not much 
freighting. 
Tbe transportation of supplies from supplr paink on Seward Pen- 

insr~la ta the mining creeks i s  done msinlr by hauling in wagons; in 
some caqes, as from Cheenik to Council, br flatboat, snd in three 
cases, Nome-,4nvil Creek, Solemo11-E1~9t Fork, and Council Kumber 
15, Ophir Creek, by  ailwa way. Between points on the coast the summer 
transportation depends on small ocean-ping boatu, for the most p r t  
gasoline I~unches, whose trips are not regular, as landings at Nome, 
SoIomon, Bluff, and Yark depend on the weather. All supplies larger 
than those which can be transported in dories must be lightered nt the 
above-named points. Charges for liphteriag at Kome are included in 
table 88. It should be understood that the ocean rates to Seward 
Peninsula points given in  table 17  include the charge for lightering in 
every rase. 

The wagon hanl is fairly easy st some times of the year in the broad, 
gravel-filled rirer beds, These streams are szhject to flood, however, 
and mch teaming ie impossible at times. From White Mountain, an 
Fish River, to CounciI, Opbir Creek, Gold Bottom, and es far as Goose 
Creek, on the hadepaga,  a useful type of flatboat, dl-awn by a strong 
horse: draws 5 tons during favomble conditions of water. Such haul- 
ing, when possible, reduces the freight over the wagon haul by about 
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per cent. Such horse boats a n  ~ c s n d  tht! Cmadopga only during 
June and early July. 
The freight rstes from Teller to the c r ~ ~ k s  of the Kougamk district 

were not avaihble in detail for this report. Freighting by wagon 
haul is, bowever, carried an from Teller, York, and some of the other 
rno1.e distant m t  points of Sewasd i'eninsula, lrnd the rates maF 
be figured as higher than at Nome in proportion to the increased cost 
of supplim a t  t h m  w s t  points. 
On Ophir Creek, in the Council district, it b ~ s  been shown that the 

larger companies can r~xkon on obtaining their snpplies direct from 
Sm Francisco via ocean steamer to Checnik; Rat stearnem, Cheenik to 
mouth of the Uiukluk; horse boat, Niuklnk mouth b Uouncil, and 
rn i iwq from CounciI to the creek, at  rl. cost of approximately 2 cents 
a pound in excess of San Francisco pricen. Table 28 gives the local 
freight rates from the main supply poinh to the creeks. 

* 

TABLE 26.-Strmmm k n l  .p.eighr and pnnaenper mlaa jrarn N m e  to mrimrs pcis~tu in 
Somrd Pmiwuln, 1.974. 

! I -  
mlom. I'm Njt. Per head. 

Solomon ............ I Weam~r ........ $15.11O1$~-50 $18.00 67.50 
B 1 d o  ................ I --.- -do-.........I I8.00 1 O . M  

Chesznik ............. +\. ... .<lo.. .... .... 
Conneil .............. Stearnerand dat- 

I boat. 

Teller 0 ............... , Steamer ........ 15.001 %.ml 22.m lh.'00 

Y O F ~ ~  ..................... do .......... I m-an a.m / 3o.m 3.m 
i Kiwalik ................... do. ......... a m  I  IF^ 45.m 1 IDW 

bring a ............ .). ... .do.. ........ 
Anvil Creek .......... 
Cooper G U I P ~  ......... 
Moonlight Gulch. ......... 
Roushn Creek.. .......... 

M. 00 1 45. (W) 1 6. .00 30. M 

$10-00-15.00 1- ....-.. 1 .... ..__ 

10.00 / ........ 1 ........ I ........ 
I - - - - - - - -  

I 
10.00 1 ........................ I( 

W w n  haul, rail- 
way, c 

Wngon haul ..... 
.do.. ........ 
.do.. ........ 

D r g c m k  ................. 
Holgoke C m k . .  .......... 
Dexter Greek ............. 
Bnatet Creek.. ...... : 

, 10.00 ........ ........I........ 

do . - - * - - - - - . I  5.00-10.00 

....*.. .do.. .I 10. (a-16. W 
.do.. ......... 2.00 

......... ..... -do- 30.00 

........ 1 ..............-a i ........................ 

........................ 

........................ 
Ullim Creek. ..... ....,..... do.. ........ 30.00 

........ ..... ... Oabornc Creek.. .,. +do- - 1  30. W. 00 
........ h t t 1 ~  Creek.. ....... .!. ... .do.. [ 37-50 

Wmhinmn Creek ... ,,. ..-.do.. ...... --, I 30-R0 1 ........................ 
Mom Gulch Creek.. .. -1.. -..do. 30.0.00 ' ........................ t ......... 
u No l m h r .  b Roma lo Una lmding Kudtrln Elver, 80 per tm, r Wmon hanl, Iktm mm. 

........ 1 

.... ....I 

......... I 

................ 

..........----.. 

................ 
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TABLE 26.-hmrr I& freight nnd pd**mgm mttn frnm ,Vmr to tvrrio#rs pninln in  
,%d Pmimtla, 1.W-hntinlrd.  

I 
Per Lm. 

.... Peluk Creek ........... Iffagon haul. $5.WI0.00 

................ ........ OttmCraek do.. 10. W15.  iK1 
........ Martin Creek ............. .do.. 10. W16.00 

Glacier Creek.. ........... .do.. ........ 30.00 

........ ............... Ruck C m h  .da.. 30.00 

Pmqwd C m k . .  ......... ..do.. ........ 40. 

........ Lind broom Creek .... .I. ... .do.. 40.00 
......... ............. Alpine Creek.. .do. 1 40.00 
........ Slcdge Creek.. ....... -1.. ... do.. 4O.W 
........ Bolto Creek.. ............. .dn.. .W. 00 
........ Bangor Creek ......... I.. .. .do.. fa. 00 

......... ... Twin Mountain Greek .I. .do. .80.00 
........ Pioneer Creek.. ...... .' .... .do.. 6B. Dn 

~ w s t  CImnrn ......... -1.. .. .do.. ........ I 
fa. 00 

........ Penny River ............... do.. 2(E. m30.00 
 illo ow creek. ............. a0 .......... 30.00 

I Oregon C w k .  -.------ -+ - - -do . - -  --.**.. 100.00 
........ .... N u m t  Creek.. ...... .(. do.. 100. n0 

Cripple Rivw .............. do .......... 40. &MI. M) 

........ ........ Nome River, h d . .  do.. 100. CW1 

Fbantain Creek ........... .do-. ........ 30, On 
~ m t  ~ o r k  Momon to !  tap line .................... 

Cbt~nril. I 
I I 

R o t ~ ?  lor EighIcPing .mrgo at ,%me. 

................. G c n m l  mercbanrliae, inrltMing small machinev . p r  ton.. 85. MI 
Mavl~inerp: 

.. ...................................... Two- tu three-ton piera.. do.. 7.3) 

.. ..................................... Thm+ Eo four-ton pi-. ..r!o.. 10. tUk 
.... Font- Zo firre-ton pi- ......................................... rln 1.5.00. 
.. Five- to six-ton piers. .  ...................................... ..(lo.. 3. (nE 
.. Six- to mven-ton pi-. ...................................... ..tlo.. 2.5. IM) 
.. Seven- tn ei~ht-ton pi-. ..................................... .<lo.. :W. 110 

.... hnhle-cornpfftlwrl I-a! ........................................... R. 00 
.. Coal in  sack^ ................... -:--. ............................ .-do.. 3. h0 
.. Cod pot on hPach rntl p i l d  tip ..................................... do. .  4-00 

Lnrnhr.. ................................................ ..-.per M feet.. 5. MI 
Live W k  ................................................... ..per hend.. H. IK) 

Winbr freight in^, hy means of hone and dog sleds, may he reck- 
oned at  but one-half the summer hauling rates. 

Bull. 2-16 
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From Nome to Council, 85 miles, winter haul is- 
Warm-storage rate, per ton.. ......................................... $60.00 

.......................................... Cold-storage rate, per ton..  40.00 
Passenger rate, forty hours.. ......................................... 15.00 

Summer local freight rates from Solomon to various points. 
Per ton. 

Mouth Shovel Creek.. ............................................. $8.00412.00 
Hurrah Creek a ........................................................... 10.00 
Willow Creek. ........................................................... 90.00 
Ruby Creek .............................................................. 80.00 
Mystery Creek.. ......................................................... 15.00 
West Creek.. ............................................................ 12.50 
East Fork Creek .......................................................... 15.00 
Down coast to Spruce Creek.. ............................................. 12.50 

Summer local freight rates from Council to various points. 
Per ton. 

No. 15, Ophir Creek (railway) ........................................... $10.00 
Gold Bottom (horse boat) ............................................... 30.00 
Gold Bottom (wagon haul) .............................................. 50.00 
Lower Casadepaga.. ..................................-.................. '75.00 

CUSTOMS REGULATIONS. 

Considerable delay and confusion have been caused in the past by 
shippers not understanding the requirements of the IJnited States and 
Dominion customs departments. The following information is given 
for the guidance of shippers, and the instructions herein contained 
must be strictly adhered to: 

Shipments of goods from-United States ports vi? Skagway, des- 
tined to Eagle City and other lower Yukon River points in transit 
through British Columbia and 'Yukon Territory, must be accompanied 
by 4 certified copies of invoices and 2 copies of bills of lading. All 
of these papers are necessary for customs purposes at Skagway. 

Goods shipped from United States ports, destined to points in 
Alaska via Skagway and Yukon Biver, are bonded through Canadian 
territory duty free. 

Charges for preparing customs papers by the customs agent of the 
White Pass and Yukon route will be as follows: For preparing ship- 
per's manifest, 50 cents; transportation and exportation entries will 
be charged for on basis of actual cost to the White Pass and Yukon 
route. 

The customs agent will notify the agent of the White Pass and 
Yukon route at Skagway station of the amounts to be assessed on 
above account, and the same will be placed against each shipment as a 
back charge. 

a Under exceptionally favorable conditions large lots have been landed San Francisco-Little Hur- 
rah Creek as low as $17 per ton. 



Difliculti~a of a pcvulkr nature are experienced by the p l ~ e r  miners 
of inbriar Almkn owing 10 the cantigmtion of the international 
boundfir-y hctwecn the Trrriiorj- of Alaska and the British -es- 
uionn. The town of llnwmn, E ~ i n g  the largest settlement of the inte- 
rior, is natumllp the point where nl ining supplies art! most easily find 
quickly obtained h?+ tbn placcr minew of the neighboring Anwrican 
mmpp of Hirrh Creek and Forty mile, t8he Rampart district, and otbem 
of tho Yukon ard Tananit. During the sewon 0-5 1904 the mpid and 
to a c ~ r h i ~ l  ex tent justifiable derelupnlent of the bm of Farrhanks, 
on Tfinana Rimy, @rTn promise that this settlerncnt would rren tusllp 
became aR we11 equipped to s~~pp lr  the needs of the Tanma rnintlka w 
is Dawson. The American Yukon mmps m u t ,  however, for a con- 
sidersbla numhr of years he locally dependent on Dawson as a m r c e  
of supplies. 

Theoretically the miners are supposed to IIUF their mining unp- 
plies and mnchinary eit>hev nt point.. i n  tbc United S h k ~  or ~t towna 
on the Yukon in dmeritban territory. Sutbb suppl i~~ ,  of cousse, if  
~'bippd down the Yukon, conle through t h ~ ,  Ciirltulit~n hrritoly in  
bond free of duty. ITI prxctico, however, owing to the necemity of 
obtaining mpplies quickly. purchases Itln made in Dswam, and unleua 
the supplies ran h proved to be rct~irnetl hnl~ricfin goods dm Amey- 
ican miner must pay dutie~ to tlw Unitcld 8ht0n ci~~ton~-borrsn at 
EhgIe aocwrding to the mtcv given in tho followjng list. Frequently 
duties must be p i d  wen on srrpplies mdt! in the Unitc!d Stmks srld 
returned, since there is no mnnufactur~r's murk hy which tba uustom~ 
in~pecto~ can id~ntify them. This Eqptlcinlly nppli~s to A U C ~  irnpor- 
tantmining supplies ns vmalI pnrtn of hoiletw, t t ~  hrw, pipe, pipo fittings, 
elhows. 7 3 ,  unions. grntr liars. wldg~*, drill wtrrl, picks,  shovel^, 
pump planprs, bnckek. n ~ l r e s .  sntull car whce [a, s t r ~ p  iron, mila, 
b r  and rod iron! and mall cnstinp. E T P ~  Isrg~r pieces, such as 
parts of I~~dmtllic giant-. RW f mqa~nt l~-  I I I ~ S ~ I L B I ~ C C I .  T h w  supplies, 
kept for sale by thv n~acbinrr~ lirmn of Dawson, frequently p p  
customs dl l t ie~ hot11 to I'~nn(In ant! t h ~  United States bfnre r ezch in~  
the hluka camp. n a w ~ o n  i~ frequentl>- srbugbt hy the ArnerimT1 
miners i n  the midsL of tlw ~ l ~ o r t  sewon for the purpose of repirs 
to variou~ mining marbitlrry, it Fleing the only place accessible on the 

. Yukon where macliinr! shop& exist. It may emil?. he seen how burden- 
Rome on the rniacr i-; Ghv impo*irrg of rt duty oti hi* u h i n ~ r g  which 
he   bring^ back into Ar~icricwi trrhl.itory nfhr repirs, and on which he 
muat PN! R duty Ib~cawe it hnu b e t l  irl~provd or changed in foreigm 
territory. 



Below are given khe Vnited States customs duties on d I  mining 
s~ipplies: 

L7nM &tm crrslmrPs dulica. 

Boilem and engines, fir& and mmnd hand ........ 
Points (Bteam), dnice forks, picks, shovela, axeR.. 

SlPnp~ . .  ....................................... 
Drill h l . .  ..................................... 
Hydraulic hme ................................. 
Chit pipe ....................................... 
llydranlic pipe.. ................................ 
G ~ R  pipe.. ...................................... 
R u b l ~ r  h w  .................................... 
Coke ........................................... 

45 per wnt ad valorem. 
45 p r  cent MI valorem. 
I l centa per pound. 
4.7 mts p pond. 
20 oenta per pound. 
4.7 cents per pound. 
2 centa per pound. 

per cent arl valorem. 
30 per cent ad valorem. 
25 per cent ad vrlorem. 

Rituminoue coal.. ............................... 
Dprnite . .  ..................................... 
Black powder. .................................. 
Cape; ........................................... 

67 cenfir per hn. 
6 mnta per pound. 
6 oenta perpound. 
$2.36 per thourrsnd. 

Fuse ........................................... 
Candles ........................................ 
Nailm, wi re... ................................... 

............................. Nails, wrought iron 
Steel mlln.. .......................tee............. 

Wiremble ...................................... 
Centrifnpp1pump ............................... 
Sawed lumber ................................... 

,- I(?- - >)r @5?ieeThrmm, imn ............................. 
w.' Rope.. ......................................... 

Self-rIumping carriem.. .......................... 
............................... Asphalt coating.. 

Hydraulic  giant^ ............................... 
Lubriating oils. ................... .. .......... 
Copper plates ................................... 
Cement.. ...................................... 

45 per cent ad v ~ l o m .  
25 per cent ad calorem. 
Onehalt cent p r  pot~nd. 
2) e n t e  per pound. 
Seven-twentieths cent p e r 

pound. 
1 cecetr ;eronnd and 40 per 

va orem. 
45percentad valorem. 
$2 per thousand and MI cents 

lor eiich side d r e d .  
45 per cent ad valorenl. 
1 cent per pound. 
45 per cent d valorem. 

$3 p r  ton. 
45 per cent ad valorem. 

25 per cent ad va1otem. 

. 23 centa per pound. 
8 cenh per X O D  pwnda 

Qaickdlver- ... -1.. .........:................... 
Iron castings.. .................................. 
iron &in@, ground and fitted.. ................ 

7 cents per pound. 
Eighbtentha cent per pound. 
45 per cent ad mlom. 



It should be atated that there is a dnfiy on a11 horses, cattle, sheep, 
and dogs a enter! ng Alrtskti. Thus a dog team coming down river from 
Dawson in tbe winter is dutiable. 

During the w o n  of 1904 a United States customs inspector 
accompanied the Yukon steamers from Dawson with shipments from 
that point to Fairbanks, iu  order to obviate the long delays which had 
previousIy been necessary for appmisement at Eagle. 

Owing to the export duty on gold mhirh is charged by the Canadian 
government, some difficulties hare been experienced by Americmns 
who bring gold mined in Alaska Territory through Cansdian terri- 
tory, via Dawsoo, en route to the United States, The Canadian gov- 
ernment naturally wsumm that at1 gold found on south-baund p 
sengers leaving Canadian territory st White Pass has been mined in - 

Canada. Such gold is therefore liable to confiscation by the d c e w  
in charge of collection of ~v~mtlty unless the betlrer is prorided with a 
properly mtified certi6mte ~tating that the gold is of foreign produc- 
tion. American miners should obtain such a certificak at F e t e  from 
the United States authorities (fee, 10 cents) and have tha same mtified 
at Daweon by the Canadian police (fee, 50 cents for gold from 1 to 
26 ounces, $1 for 25 ounces and upward). All individusla leaving 
Yukon Territory for United Stsltea territory axe strictly searched fox 
goTd. 

The regulations in regard to boats coming down the Yukon into 
United States territory muat also be taken into consideration. No 
boat or wow, not a regular carrier, can, for example, make the journey 
from Dawson to Circle, ca l~ying over 5 tons of freight. This is 
especially burdensme on settlers who wish to outfit at Dawson and 
float their goods down the Yukon. The situation, owing to the con- 
ditions, is undoubtedly a burden of extra expensa on the miner, but is 
unavoidable, and muvt be reckoned with  in any e s t h t e  of expensas 
attending the prowcution of placer mining in the Alaska interior. 

TELEGRAPH RATES. 

By mans  of the United States military telegraph line in Alaska, 
including the wireless system from St. Nichael to Port Safety and the 
Seattle-Sitka-Vddez cable with connection to Juneau and Skagway, an 
all-American service is now maintained from wlE important points of 
Alaska (except Circle) ta the out&le world. 

The rates for the rniIitary service in Alaska are based upon a tarifl 
of 2 cents per word for each 100 miles or f m t i o n  thereof, address and 
aigriature not counbd, a message of less t h  10 words being charged 
for a$ ra 10-word websage. During the; month of September, 1904, a, 

- - - - - -  

aHoraea, value TI60 m 1- a8o per hesd; over dLW. 25 per cent s d  calorem. M per cent ad 
valw%m, -We, per head, under I year old: othem, El per cent ad valarem. 
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mble l i e  was completed htween Sitka and Valdez, which, with the 
SitkAeattIe cable, compleh the Amerimn telegraph gemice to sll 
parts of A l ~ s k a  Through 10-word i.ates from Se~ttle are as follows: 

Tables Nos. 27, 28, and 211 give approximate distance~ En Alaska. 

- -- - -- - - - 

............ Valden ............ Balnee 
Bt.MiChae1 ....... 
Nalato ............ 
FortYukon ....... 
Ramp& .......... 

...... Fort Gibbon 

m h n w  ........ 
i74 1.0% ~ W J  HIDh l h 5  270 m f M  

............. 
......... FortymUe 

mg1e 

Ds- ........... 
----- -- - - - -  - --- 

a85 centn each lddltlwal wuml. bTaklng 1tuI1 at ('lmlr. #By Idl. 

&30 
100 

1,SBO 
1,ra 

Wi 
Zo9 

1,W 

MI 
1,Sm 
1,m 
1,MX 
1,783 
1,MB 

L,8W 
1,2m 

IW4 
QM 

1,049 

w 
88[1 

75P 
tM 

------------ 
I i ........................................................................ 

......................................................... 
.................................... 

505 
BX 
ZW 

.......................................... 
.................................... 240 

SO5 

................................................................ 

R6 

1. ........... 
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TABLE 28.-Distances, in miles. between points on Seward Peninsula . 

............. Cheenik 
.............. Council 

Bluff ................. 
Solomon ............. 
Teller ............. .. . 
York ................ 
Kiwalik ............. 
Blossom ............. 
Candle- .............. 

C h e e -  
nik . 
- 

..... 
45 

25 

56 

190 

200 

435 

400 

450 
.. -. 

C o u n -  
cil . 

TABLE 29.-Distunces from muin supply points in Alaska lo wighboring creeks . 
FROM CIRCLE . 

Miles . 
Diggings on Deadwood Creek ............................................ 40 

.................................................. Mouth of Boulder Creek 35 
Junction of Mastodon and Independence creeks ............................ 47 
Mouth of Miller Creek .................................................... 45 
Junction of Mastodon Fork and Eagle Creek ............................... 531 

Gilmore at  crossing of trail ................................................ 
........................................ Junction of Twin and Pedro creeks 
........................................ Junction of Wolf and Cleary creeks 

.................................. Fairbanks Creek at  mouth of Alder Gulch 

FROM NOME . 
Discovery on Anvil Creek ................................................. 
No . 3 above on Glacier Creek ............................................. 
Junction of Grass Ciulch and Dexter Creek ................................. 
Coopertiulch ............................................................ 
Bourbon Creek (passes through Nome) . 
Holyoke Creek ....... ., .................................................. 
Dexter Creek ............................................................ 
Buster Creek ............................................................. 
Lillian Creek ............................................................. 
Osborne Creek ........................................................... 
Seattle Creek ............................................................ 
WashingtonCreek ........................................................ 
Moss Gulch .............................................................. 
Peluk Creek ............................................................. 
Otter Creek .............................................................. 

............................................................ Martin Creek 
RockCreek .............................................................. 

........................................................... Prospect Creek 
....................................................... Lindebloom Creek 

Alpha Creek ............................................................. 
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S l d p  Cre~k .................................................. !. ......... 
Ralto Greek. ............................................................. 
Bangor Creek ............................................................ 
Twin IlToiintain Creek .................................................... 
k t  Chance Creek ........................................................ 

............................................................. Penny River 
Willow Creek ............................................................ 

............................................................ Oregon Creek 
Nugget Creek ............................................................ 

................................................... Nouth of Shovel Creek 
Mouth of Kamon W k  ................................................... 

............................................... Mouth of Big Hurrah Greek 
Mouth of East Fork ...................................................... 
Month of Cual C m k  .................................................... 
Head of Rub~r Creek ( - d e w  drainage) ............................... 

............................ Head of Penelops Creek (Casadepga drainage) 
Mouth of Omse C m k  (Cmadepaga drainsge) .............................. 

M i l e s  
13 

17 
15 
M 
11 
10 
19 
18 

Mouth of Ophir Creek .................................................... za 
Mouth of Dutch C& .................................................... 8 
Mouth of Crooked Creek .................................................. 11 
Mouth of h i n  Creek .................................................... 2 
Junction of Gold Bottom and Warm Creek ................................. 8 
Mouth of Myatery Creek ................................................. 4 

FROM TELLER 

BengOeek .................................... 1 ........................ 13 
Mouth of Right Fork of Bluestone =ver ................................... 15 
Mouth of Alder Creek .................................................... 17 
Mouth of Ruby C m k  .................................................... 13 
Mouthof Sunset Creek .................................................... 34 
hzrrrys Igloo ............*................................................. B3 

Quare Creek ............................................................ 2-4 
Angel@ Creek ............................................................ 33 

............................................................ G d a l l C r e k  43 
Home*ksCmk ........................................................ 52 
Macklin C m k  ........................................................... 5ti 
North Forkof Kougmk River ............................................ 21 
Harris C m k  .............................................................. 20 
Mouth of Baldy Creek .................................................... Zl 
Mouth of Portage Creek ................................................... 22 



T .m.e 30. -R ic t -a  of mining mpplitr in fit Yorth.  v 
2 

- . . - . - . . - . , -. -. 
@Bfmmlooub coal, bl7.25n an: encbmc)te abouLWa tan. 
1 $r a brfL.1 ol U m\tons. Yaarl Is  Q.'B a cue 0 1  10 gallaw. ' 

1 Wit  aree), JD e t n m  A p0un6: slw s d c  IMU, la  ccou b p n ~ r r d .  

I 2 
Creek region. ? 

J uneun. D8wwn.m Circle. I 
- 

i - . - - . - - - 
..................... .............-.-....... 

............. .................... 

L - . - .  
h e p ~ t c  ecwr~l~hv. 75 eta pur 6.1. 
Bolters. 

lenn maaolficrotr. 
JO.bone~wcrr~rum-dr lc .  ~ m e r i -  

4Dhorjcp6tv~ t t lum- luc ...-......,...........-,..... C1.600.. ............. 
~boracpowcr  recum-flue ............................. .............. 
I&hombpower rclum-due .............................. 81,100 ............... 

............... b h ~ o e r  rccun1.A~~ .............................. WW.. 
thps.. ................................ ........ 8124 pcr Mr. 

................................ ..... ........ .......... 
Cam &eIMuup(np, ore.. 
& o d e  W.&J box. 

...... .................... .................. 
b m m .  .................... ..... tm r r  b~ ......... 
~ l s y  (om) I O C ~ .  per ~b ........ 1 6 ~ .  pcr lb. 

........ ..... ........................ Cqq-ex piare.. 60 cU. pcr lb n s,, prr 1. $1 prr nq.  I I .  
b p p r  wlre ........................... I 40 vL< pet Ib.. .... 6Octd. per Ib.. 7h clr  per Ib.. ...... .io c k  per tb. 

........ &I, bl.cksru!lh ...................... 5% pcr wa ....... 3100 per un $14 per ran ...... per cw.1 ... 610 wt c i r . ~  .. O M  p r  c a m  ........ N ptf tonA 
.................................. ................................................................ (h.1. luel. I d  m(n6 ... 2 u d per t o n  

Coke.. ................................. RO wl Lon ....... 
o\\ ............................... .I &l.BOlr~r ~llr ..... 

D r U l b g ~ ~ l  .......................... I 12clr Per Ib ...... 
e W w 8 (  R.dler?r pmaUullg the ~ m o u  at Uawms plun duly on I m p 6 M  rupp l le  
~ 1 o c k d q ) d l ~ ~ v I n  barnltt Imm L h w n .  \.ukon Terrl&ry: aalh ba Inndtd (ram budde fa W h a n b  a llllte cbmvcr thnn&t Dnrmn; porubla Fewrn wbulrrmadoln 

%'k. F n  or h 011 C ~ L V  COll8dcrd rncd;e~ollOmledl for rhldel88 of WOI~!. S u u b  m&ne type b k s ~  for dlrly m l e r  usad ta ~bb\l.orC bur lb much huasler Cborwpowef 
V ~ ~ B ~ P J . ~ C O  p o u s k ' i n d  %born I ton hcmvlcr for u e h  addltlanbl l&borupaver: & b o w  war weigh* 11.m pound&. ,tOhonep=cr ;ejgbd Ia,m wuodrl Sbompr.cr  
ve \gba  7% uhds: l & h o r v c ~ ~ u r  wolghr 4 . W  ounds: bhonrepover wh ~ h *  1 31~) pauo&P 

c ~ c e o n d - E n d  bollem &horscpbwncr. %2&2 &\ompower, $mo; lo  LO ~ b b o & ~ o w o r ,  aQO to Bm: Bborargower. appwalmrtaly. W: 2b L4 a h o m p ~ w e ~ .  W 3  co h7w 
KbhfireM\r+r hl Nn 

Jt cu. pur I b . .  
M m p c f g r l . .  ..... 

........ B c & .  per lb 

(ewr- ........ 

16te2acu.pcrlb.  

....................................................... 
M p e r  c w . . .  

%;,1436eu .... 
810p~f  -... 

20 l o W c u  .... 

....... 6 C- per Ib . .  
7Jcra p e r  get ...... 
?Ores per lb ........ 

pu ornc 10 
ga1.r 

mecca per 1b.f 



Rnglncs: 
40-Iiompow~r.. . , ................ 

.................. 25Domparrrr.. 
IG-horsew~ver ................... 

..................... 8-horsepower 
FZlcir~er trtlnun-plpc) .................. 
Fu.w.. ................................ 
aasolinc ( d l s l l l l ~ I ~ ) .  ................ 

........... Uendlw (plck nird xledgr) 
Ho~sts. stotrnl 

Rborscprlwur n i l ~ ~ l c ~ ~ y l l n ~ l r r  ver- 
tlcol. 

1Shoncpowcr tln~lb\v-'-nnin~ n ~ t d  
cirglilr. 

12-hoyepowcr d n ~ ~ b l ' d n ~ m  altd 
Cll@"'. 

Hulls. brrrxe at St. bflchaeld. ......... 
Bow. sreum: 

&.Inch & p l y . .  ..................... 
i-inch Eply.. ..................... 

Haw, hydruullc, 12 OUIICPS: 
&ply (Imported). ................. 
%ply (Imported) .................. 
H M ~ .  APC atply  ................... 

E~-dmill1c plpe: 
.Bdnchl.... ........................ 
&Inch ............................ 
K. D..&lncb.. ..................... 

................. K. D., &Inch ..... 

Tante 30.-Aicce o j  mink9 rmpplia in the North-Continned. 

M-oo po.pI-office. Blrrh 
Creek region. 

Jonmu. D a w n .  Circle- 

Gummcr. IVInler. I-- 
.................... s1,m .................................................................. 
................... eMO1.. ............................................................. :... 
.........:......... Osoo.. .................................................................. 
................... sMO ..................................................................... 

.......................................................... ................... 20 cls. pcr I b.. 

G5 cts.pcrlW feet. 81 perlCOlee1 ....... a.Ibper100 It .................................... 
B i b  per c m . .  ... $9 per lQml ........ 69 In 810 per m e .  ............................... 

...................... e310Rt.$5prrdoz. SGpcrdm .......... S7.&LbP)perdoz. tlcach I 

I..... .......... 

...... 46 CIS. per I1 60 crs. per It 
..... 60 clo. per I t .  73 cca. per I1 

.............................................................. 
SlSO per ft ............................................................. I ....................................................... 

..,................ ............ l .................... 1::::: ........ ... ................ 

Rmo ............... 
jl.Wo ............... 
51.000 ............... 
ax- .........-...... 

....... I0 err; per lb. 
k2 per IW It ........ 
l15pcr l&gt l l .~ssc . .  
!12 p e r  602 ......... 

FW ................. 

('9 

f") 
91 pet 100 It. 
88.G3toMpercase. 
e6 per dm. 

P,soocr ............. 
rl.000.. ............. 
..................... 

15 el%. per ft ........ 
D per (1 ............ 

11.60 per fl .......... 
11.76 per I I. ......... 
il per (1 . .  .......... 
i l . 5  per R. ......... 

(a) 

60 MFJ. per It. 
75 el*. per It. 

........ 11.M per 11.. 

........ '1.75 per I t . .  
11.50 per I t . .  ........ 

95 cLs. per It. 
s0 c k  per ft. 



Rydraulic glrnlu: 
SO. o 

.... ............................................. I Fo.2 ; 
m ...................................................................... I Em. 

am ................, 
................. 8176 

Iroa: 
SbmL .............................. 
Corrugakd ............. ,. 
'BRr,gaI?tnisr?d ............,...... 

, Lambcr: 

...................... 
810 per aq. .......... 

........ 15 ctb. perlb 

6 cm pt t lb .  
7 cLa per lb. 

b cis. per Ib ....... I l2cta perlb ........ 
............................. $9 per sq.  ........... I 

5 ~ ~ 3 %  pet lb  ....... i 1 0 c a  perIb ........ 

W.Y. pcr M. 

Wb~wr beg. 

$4 per or\. 
ibcu .  1r.r KRJ. 

a 
LL 
c3 

C 
50 cul. each. 5 

m 
C 
w 
k~ 
5 
m 

a2 per dm. F' 

~ o u g b  ............................. 1 812 wr u ........ .( $M t ~ ) r  M.. 

I ............................ ....... Pldoed $13 per M.. i gmpcrM 
Small a~tlppiog ........................................ 2 c k  perlla. ft I 

Nalk %!-ire. ........................... I p e r  k e g . .  . .  ..,.: I per keg .......... 
011, lubric~ting: ! i ~ y l l n d e r  .......................... &toWct~.pergal. 51.75 per gal ........ 

Mnchlnc .......................... Sjio4Deb.pergal. 81.50pergP1 ........ 
Petrolcum, crude. 91.70 bnrrel: I lmr- .................... 1 

rels ton; St. kdlchael. 
Pms, gold . .  ........................... 90 cts, each ....... '16 elr. ucl~ ......... j Hpo, clWL,lmrr: 

4-inch ............................. 4 ;  err. per Ib. .  ... .! 12 C~R. per IC 
I-\nch ............................. ( sic&. l ~ l r  IL ...... ) I S ~ I X  per tt 
I-inch ............................. ' i CIS. pee j ~ .  ....... 20 cm, per I t  

............... ........ ......... P i c b ,  wl~hout  h~ndles  ' %7 11cr 6ou. FZ pctddwr 
h m p s :  I 

Pa mc- I 
2-lncb .............................................. $175 
6irreb ........................................... .[ ):LW.. 

b8malt pb(cagaaeme n-9 Sealtle; 1-inch  pip^. IOccnCs u f w t ;  I-in,+, l i :  cents: I+:inch. 16 mls: 1:-$neb, % cenls: 2-lncb, EI cents; &Inch, 31 n rooL 
cbIllde In S8n FrAncf.qCe lor $ell-fll~mpum S p a n  sfeel bi~cket.  A Chors6powe-r wetgbl.Mm pound& m s ~  BrSO for a 8 & p o  bucket: 1s also obtainable at FairBBnks; 

lblrarnepower welghg5.500 polhrrds: l'-horrcp9wer wrlghsY4M0 pou~lde. 
dBarge LOOby26leet by 8 fecc6 L~lr.hcr. O n ~ n  f l r ,  ((d lor 200Lonsat4 l&l.dnf caatabetweenbr.000aod b5.000; mt to Lna u,flaw&ll, 81,WO; L4 P&banh,JI;W 
c ~ a n n j a c l u r e d  In Dayson, 1.5 ounce,*, !to 14 1nchc.r ~l(ttrncLer, lor 15 lo3Ocenb a hbo~ 
f SBe prlces athrdmnl~ernachlnery > u  a n  Pral~clsco, under ~.Bgdmullc mblng." 
0750 porru& knd I,&% pounus. 

aiShowpower doubladr~im. Ibnnl to gel, t ~ . ~ f i :  8 to 10-hornepower K m  to W. 

16ek pet lb  ...-. 

..................... 

2Sck per lb.. I S a a  perlb. .  
16 cta. per 1b.-. 
Jlck perlb 

.............................. 

$~%EOpercwt .... 

................................... 
................ : 

n ~ o  per w.. 
................................................................ 

......................................................... 
% c k  p@r )b.., 

.................. f mper M ........... 

~ F J  c k  pm pal 
50 Cls, pergal .... 

$1 escb ........... 

........................................... 

............................................ 

$10 tom pwdoz. 

..................................................................... 
................................................... 

IS crs. per Ib.. 

.......... I W 0 0 p e r W  
S c k .  periin. i t  ..... 
S10per R e g  ......... 

.................. .:. ............... 
81 purgh! ..................... i ................................................................................................ 

! 
&.SO each ...:.............. ..I 

!.. .............. 
! ................ 

............................................................ I ................................ 

i 
\. ............... 

........... $2 pet gal 
Si.irO pergal ........ 

$1 oaelr ............. 

10 CU. per 16.. ...... 
%cm. pcrft ....*... 
80 m per it ........ 

......... W p c r  do* 

gCQ$ ............... 
............... HOO.. 



TABLE 30.-Prices of mining mrppIia in h 80rth-Continued. 
- 

Mnstodon pavbofKce. Blrcb 

Juneau. D a m .  Cimle Fairbanks. 

I ............. . . . . - . .  %On. per ID _ ,  . . : .  
I 

Nome. 

Pamp6-Contlnned. 
Centrllugsl- 

&loch ............................................ 
Llnch ............................................ 
10-inch ....................... , 
8-incb ............................................ 

P~vder:  
Dynnmlte ......................... 50 CIA. per Ib.. ...... I 

................... 

GO p e ~  cent. l S c k  
pcr Ib. 

Black ................................................. ................................ 53 per keg oi 25 lbs.. 1 lbs. I 
Qoickdlver.. .......................... 
Rockem (iramc built lo U a w s o ~ )  
Rope: 

............................ 
WI* 
MUHA 

#-inch ............................................. 
Clnch ............................................. 
1-inch ............................................. 
#-Inch ............................................. 

Bbdtlng.. ............................. 
B b v e l e . .  .......................... . . I . .  

Blulce forks ........................... 
Wee\ p\ateaa~d bsrs .................. 
Beel ralls. T. %pound 
Thawing points, ooe.ha)I and tbree- 

fourth lncb sleol bead. 

E& cul. per Ib. ..... 
......................... 

..... 13 e h .  pm Ib. 

44 CIS. per Ib ...... 
W.50 per dm.. .... 
81.86 each ........ 
9 to M c a p e r  Ib.. 

..................................... 
.................... 

$1 pw Ib. ........... 
82.75, plates 

....... a0 cca per Ib. 

I &  cb. per IL.. 
18 cls. per It 
'El cla per It 
90 cta. per It 
15 c la  per Ib. 
8u per dm ......... 
Fm per dor ......... 
12 C L ~  per Ib.. ...... 
10 cta. wr Ib 
$loeach ............ 

81 per Ib.. .-.-... .\. .............................. 
........................................................ 

................................ 1 1  Qa ro 85 per ml- 

.......................................................... 
........................................................... 
..................................................... .-.. . 

...................................................... .- .... 
........................................................... 

a0 co 824 per doz . 89 emh ....... S2.50 eaah .... 
MM eacb ........ $5 each ....... $9.50 each .... 
16 eta per Ib ...................................... 

............................................................ 
LB torn0 encb ..................................... 

S l  per Ib ............ 
................. 85. 

....... 4 0  ch. por lb. 

I8 13% pe.r I1 ........ 
22 c k  per IL ........ 
24 cQ. pcr fl .....-.. 
%I CIS. per I t . .  ...... 
20 crs. per Ib.. ...... 
8 0  per doz ......... 
S25 per dm ......... 
15 cb. per bb.. ...... 
lb CIS. per Ib.. ...... 
gloeach ........... .: 

$9 pcr doa. 
818 per doe. 
1'2 cts. per Ib. 
6 cts. per lb. 
6 5 0  each. 



Gam meal ............... .. ........... 1 c u .  per lMb. 1 cts. per lb ......... $9 to90  percwl ... ¶L7percwt ... 113 per cwt  ... 134 c b .  per lb ....... 4 cW. par Ib. 1 .  IMC~. I 

80114 
NUte. .................................. 

I . ......... ....... .... ................... Evaporatedcrum.. Ol..tocweoi 4 doz. $?.GO per club S2.Ktper doc..  m p e r c  we... Sla per c w . .  (12per caae M.50 to b5.W per I I I 

Cones ................................ 1 8 m S c m . p e r l b .  4 0 ~ 0 6 5 c k p e r l b  ... M c a p ~ r l b  ...... 7 6 c k p e r l b . .  bDckperlb.. 76c l spcr lb  ........ ~5mSDoW.perlb. 
Tea .................................... %lo mcts ........ 4Oto &era .perlb... 760k ... .... 75cla.rodl per lb ... e j c k  b S l . p e r l b .  
b l l  ................................ .... 2jc ls  ............ d t 0 7 b c b . p e ~ l b  .... SlOpucwt  IOcw.perlb ........ d c k p c r l b .  

UP. 
.......................... ........................... ................................ ........ Plckled pork I 2 c k  per lb.and C'ZSperLOOIbs 90 c l a  'per lb 13 to l6tcfa perlb. 

Beau. ................................. 
Ham .................................. 
Mcoo ................................. 
Irresh beef, by aide .................... 

~ 5 i w o h  pump. w&bp l.l.3l pouoda; &Inch pump, 1.417 pounds: Blncb omp, 1,990 pounda; lolwb pump, 3.190 p o d a  
b M&dc wllh wU-Iubncal~ngshmve, srum hammer, n; erlmahenre, Ob: 

2 6 c o . p e r I b  ........ 
26 ets. per lb. ....... 

............................................................................. 
6 eta. per tb ....... 

16claper Ib ...... 
13 c k .  per Ib ...... 16 c k  p8r Ib. 

15 c l a  pcc Ib. ....... 

6-36 .................. 
mu... ............ 
620 .................. 
620 .................. 

BPO ................. 
61.26perlb .......... 

BBO to $90.. .......... 

20cM. pet Ib ........ 
$9perlM)Ibu ........ 
13:cle.@r Ib ....... 

Spike. ................................................... 
h w m :  

No.1 ................. ... 
Bo.2 ................... ..... 
No.$ ................................................... 

Wheelbarrows, Pan-Americnn (all 
steel, $13.) 

Wa~ons (Baln) ............................................ 
Leather ............................... 
Sell.dumping cemlela: 

Made ln Snn Franckob  
U&dt In Daumn 

Pilot bred  ............................ 
Flour .................................. 
Rolledcals ............................ 

W c k  per I b  ........ 

4 t h  par lb ....... 
16ck. perIb ...... 
18m'dOc~%.perIb. 
ll cls. per Ib-sod 
U D. 

81Otol20each .... 

$7.j010SJ2.50 ..... 

S p e r J b  

% ela. pt3r lb.  ..... 
Pparcwt ......... 
89 to6lOpercwl.. 

66 per kq. 

P2 
6lO.  
89. 

10 C l s .  per Ib. 
a.25 pcrrowL 
iI a*. per Ib. 

20cta.perIb..  
20 cte. per Ib.. 

........................ 
.......................... 

$Z.M)to86..50each. 

40lo.1Gcb.perIh. 

...................................... 
6l.85pet27-lb.box. 
e.90per lW l lw. . .  
46 cu. per lo lb .  
sack. 

Blo9cls .per  Ib ..... 
s e t s .  perlb ........ 
.rJcb.perlb ........ 
'tjcta. perlb ........ 

Ldftaperlb.. 
I8 cts per Ib.. 

............................................................ 

...... 
................................................................ 
................................................................ 

$ W w b  ...... 

.............................................................. 
.......................................... 

............................................................................................ 
4Octs. per Ib.. 
816percwr ... 
817percwt ... 

lo  cls. per Ib 

822.bOeach .......... 
rn ewh 
s-18 esch 
112.60 ............... 
8160coSIBO 
BIpcrIb ............ 

........................................................................................................ 
SlS 
13cu. pcr Ib ........ 
SG.50pcr lM)lbp ..... 
Rctx pcr )b ......... 

Wench ...... 

mewh ...... 

80cta. pcrlb.. 
ell percwt ... 
817 pcrcwt  ... 

t10percwt ....... 
WOper~wL ....... 
88JpetewL ....... 
50LoM)cts,per Ib. 

licte. perlb.. 
4OcLa perlb.. 
Wclaper lb . .  

...................................................... 

20eta.pcrIb.. 
80etd. per lb.. 
60eu.perlb. .  

....... 8lLW yercwl  
SDcu. w r l b  ........ 
W c l a p e r l b  ........ 

6 c ~ 8 c k  p r l b ,  
IBctn. perlb.  
1flCte.perJb. 
'16 lo S c b .  perlb. 



- 

Bw wr ton. 
S50 per ton. 
n. 
el.  
Ec l o  $12. 
8a 
S.50 to $5. . 
s3 Lo $15. 

................................. , ~ a y  
Orls .................................. 

.................... Oucnll8 ........-. 
Jumpers.. ............................. 
LesLhoc miners' sb;ea.. ............ ...I 

................ Cold Seal rubber bonk 
Bold Seal rnt,berrhoer ................. 
Iflnntera (a l l  weal). ................... 

. uuck . .  ................................ 

Janeeu. 

.......... l i w e a t e ~  .............................. $1.50 UJ @60each.l $2.50 to M ................................................................ W . ~ D C ~ C I \  
............... Ocrmanwkr.. ........................ 80.75, Lo 8.60 pcr ] J1 per pair .......... $1 tom. ........................................... $225 

I P U ' .  1 I 

.......... a5 LO $40 par Lon.. 1 ~ a 0  per ton 
840 perbn. ....... SIM ppr wn.. ....... 

... ................ 75118. perpf~lr I a.26 
.............. .......... 81 ench .; 51.50.. 

..... . . .  8 3 . 7 6 ~ ~  p I r  ( M lo86 wir.. 
..... .. . $8 per pair ...' $11 per pair. ..> ., 

gP pcr pair.. .... ../ &.M per f i r . .  ..... 
............... &Z.W(o$10perpdr W... i 123ro?Ocia.peryd., 25cts. toS1.25peryd. 

Darwn. 

-- 

I Maslodon post.o8lce, Blrch 
Crcek w g f o ~ ~ .  

...... $IN per ma.. 
..... $100 per too... 

............... 8I.M 
............. S1.M.. 

......... 86 porpalr 
................. 812 
................ 16.. 
................. $10 

bO CU, psr vd ...... 

....- 

I I 
Palibankp. 

I.. 
............................. 

I Nl,mc. 

4100 &ton.. 
6110 per Ion.. .. ...I 

....... ........*....... 8Ilperdox ., 

.......:. $16 perdoz ..:. 
M t o g  per pblr ...I.. 

........... $10 .....I 

H . W . .  ........... 1:. 
......... $ 6 ~  $15.. ! 

a ? ~ o G Q c ~ . p e r ~ d  .................................. 

............................. 
................I 

........................... 
.............................. 
............................... 
.............................. 

................................ 



pmmnmx.] ORAVEL AND PLACER KINLNC) ALABKA. 

After BR jnre~tiption of the present conditions in the new so-called 
F ~ i r h n k g  district of Almka, situated on Tanana River, I wa9 for& 
Illy impressed with t.he urgent n e d  of s change in the plaesont locatiotl 
law, which allows the lmtion 'of pIa~er t m t r  hy representation. An 
indivitlusl holding twenty or 8fhy powers of attorney from other citi- 
zens sf the I'nitpd Statpa may p alone into 8 wild and un koown diu- 
trict rmd, tly staking claims, each of 20 acrm, tie up whole 0rsp.k 
valIeys which art: by this prows9 withdrawn from the wea of public 
lands for a period generally amounting to eighteen months. 

The location of tbc cIairns js then recorded in the nearest recording 
office in t.he natneR of tho men who may be in San Francisco, Chicago, 
ar Sew Tork. Thn ownernhip of tha claims mny afterwards be changed 
d l i  bit11111 Itp t,hc pawing of quitclaim deeds. The lorator csn have, 
under t1m law, but one c h i ~ n  by right of location on each cwek; hut 
by exercising tho right of ~epreuenktion he withdlwws from the pub 
lic domaill a;s many milps of cwek beds ha can hve.rpe ~ n d  stake. 
On each claim ha i~ t r r j ~ ~ i r ~ d  tn do no work, beyond dnking a small 
cliucovery shaft, for tire r~nwinder of the year in which the I m t i o n  is 
m d o  and up to t,be md of the ~nsuing pear. Thus in any placer 
district in which the ~ur i ferou~  gravel9 hare an economic d u e ,  and 
i n h  which proqectors are continually pouring, as in the -new Fair- 
banks district, many bona fide miners wi fling to search for gold to the 
extent of their phyaicd and iinancial i.esr>nrcw are .enPnded powerless 
through circams~nct~r, which the3 an in  no wnp control or hp any 
possi hi li ty f owsee. 

These men, willing to ~ ~ n d e r g o  thc d kcomforts of an in hospitable 
country, either find thenlselves idle in a remote community, where liv- 
ing iu expemiva, or arc cornpellcd to make jonmeyu of four or five 
days' duration from tho lmse of supplies, and pnck their provisions, 
blankets, ~ n d  tools on their k k n  to find ground that has not heen 
gtaked. 

It may be objected thnt enah mnn has ttn oilllrtl opportu~litp to reach 
a given piem of ground first. This, howovor, is  hrtrdly the w e .  Tbe 
resources of the men who unite to sond an individl~nl  to lorate for them 
k)y power of attorne-y are generrrlly grenkr thnn those of t,he individ- 
ual who singly goes out with the piirponc: of locating one cldm for his 
own operations. The powel.-of-attorney man, eqtripped with a better 
outfit and very likely dog8 or horsos, cnn go farther aad stay loner  
than the prospector of limited reaourrm. 

a 1 hevs-discmd at nome length the leml mnrlltlons 01 mmlnlng and Ihe ~ b u w  gtrva!ling onder 
the premt  Irw In Alaska in s rrllnrt mttdc tn thc " Pobllc k l ~ r i *  ~#~rnmlwinn." mvntly appnir~zM 
by the M d e n t .  In the mme report I hdvr emMIrd ~IIRRest1u:lU fur R rcvlnt0n of Ute p m n t  law 
RL fmr JM it p e e n  to placer m h e s  in  Alaeka. 



Furthermore, the man who Zocah for otbers, if he does not repre- 
sent persons living altopther st ir distance, is freque~ltly sent out by 
men whose interests a w  entirely jnirniml to the proper dere.elaprneot 
of the region-namel~, salmn keepers, n o n p d o c e r ~ ,  "tin horns" 
(pmblers), or other riffraff such as are genemlly found in the new 
American mining camp. Thej bare rarely the intention of opemting 
the claims lomted in their names and thus producing gold. They hold 
the claims in the hope that the a m p  will boon], that, inexpesier~ced 
outsiders will came in, and that in the ensuing excibrnent t.11e.p may sell 
at  a figure h e d  on the supposed value of the unprospected Erotind, 
In the Fairbanks district portions of 3-mile stretcb~s on thrw c r ~ e k s  

are prodneing gold. Other portions within this prnducirla area, as 
well as lengths of fro~n 3 t~ 10 miles on six other cre~ks ,  nre hrardlp 
prnsperted, are not produdng, and are entimlj withdrawn at preaen t 
f rorn exglomtion or exploitation through the process of the empower& 
staking above referred to. It is estimated that 2,000 pmons  will 
spend the winter in the district. Of these at Iwst 1,2rm will be abSe- 
bodied workingmen. The operations will afford work for ~ S P J ' I , ~  
600 men. One-hdf the wmainder at lea& mould prospert and d e 1 ~ 1 0 ~  
new terribry were it not for the nearly insuperable diIlicultiee. Thc 
provisions of the present location law are, in my opinion, Irrr~ly 
responsible for these diEculties. 

1" the portion of the Alavkn interior 1)-ing htween Yukon rind 
Tananlt rivers the surife.rous grarel* occupy a wide sl.t!a. The aver- 
coming of the purely php~ica! 0ksh~1eg to t~xplorntion is arduous, 
and manv miles of creek  alleys will be locrtted ss means of commu- 
nication become e.utahlished. If this Irtrge arm and other rcrew yet 
to be explored are allowed to he progressively withdmwn from pos- 
sibIe gold production, the result mill be a distinct detriment to the 
development of AIa3ka. 

A confirmation of tho rinnoging and injurious effects of the 11lw j.s 

afforded by the early history of the N m a  gold district of Seward 
Peninsula, where the col~dit~ions ware as follom~: 

Nearly every individual l w t e d  not only for hiinselr hut a h  fof  hi^ mnny friends 
by power of attorney. To such an extent mar tho power o l  attorney hpre J I I I R C ~  

that more than 7,000 amps of grannd were located, SO t,hat the spvtaral thourrantl 
Arrlericms wha arrived Iatcr, finding un unstaked ground anywhere in  thil vicinity, 
justly raised a somewhat hitter complaint.* 

The practice of ex~1-cising the power of attorney i~ incwasing in 
AIaska at present, and i t s  ttgusa warnlnts the Runirnary suepension nf 
it if this be pssi hle. 

I n  September I viuibd the principnl creeks on which gold-minjng 
operations are being prosecuted in the Nome, Solomon, rttid C'onncil 

- -- .. - . 

aPehtlr(ler, F. C., nnd Rmokn, A. B., Prellrnin~r' Mort on the Cape Noma sold Ru#ln~r~. T. H. 4:lu)l. 
B U ~ V ~ F ,  1900, P. a2. 
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districts of Sewald Peninsula. dl though t h ~  inl~elitiption of tho 
legal conditions pertaini~~g tu ruining was not c~nllrd for I>_v my 
inst n~ctions, cf*rtRitt fact.* rc1gn1-d iug thrrr mnditjons rr7ere irnpresgerf 
11pn me. Indeed, it i.: i~i~pr~s.;ihie for an ol~serrrr. inrpartiellv dis- - 
posrcl, tc7 go nhut~t tlw u~ini t ig  dixtri4.t:: of Se~s t i~d  P~ninfiula and 
!tat s~riously question thr applicnlbilit!- of thrl pr~a~311t Iormt.ioa law to 
A 1 ~ k a  carrclitinns. 

11- is t r n ~  tllnt $1114) \\.ort]l woinli is I)>* law w,tctnaIIy reqnired on 
ertr.11 $ 1  nrres, l ~ r ~ t  the stittutc! iti KO Ioost~ly U I ' R ~ I ~ P ~  f l ~ t  t h ~  $100 worth 
of aorlt is r ~ o w  clonr i ~ n i  v c w l  l j  011 r w h  I if[) acres, not only in Alaska 
ltut i l l  al I ~mrt oi' thr t Jnibrd W ~ I ( , I ~  w llrrta ~,hcer mining is condurt~d, 
Mo~wovtkr I hare ol~npwerl that this $1;11)(\ w m t h  of nwessment work in 
all nlin ing terri tmg is l i t t l o  tnoi-P ~IIRII f n r ~ e .  The suggestion that 
$100 oil each 21 I-ncr~ tract 1 K! usrd in 1 1 1 ~  k i ~ ~ g  stlr~ey and plat. of the 
claim tho fir& gear i* ~wortl~j- of cnnsidctatint~. 

APPLICATION OF THE PRESENT MINING LAW TO ALASKA. 

The following order of the S~cmk~ry uf the Tnt~rior, dated JuIy 
28, 1885 (Land OEce Decisions, rtd. 4, p. 22H) extcnd~d the regula- 
t i o n ~  of the Gsneml I ~ n d  O%r*r to Alnwkn. 

111 ~~urai~anc* of the t?i$dlth wctinn 4 d  Ihp art or ( h ' k p > s ~ t ,  RP~,MW~ May 1-7, IUW, 
c ~ t ~ t i t l ~ ~ l  ",%II nr-t to prorirlca r.ir.Et govpn~rnmt htr .1I~rkt1"{2l Stxt.,  24)- it is hereby 
pmecribeil tlmt t l ~  mlea anal ~ n l a t i n n w  of the I ; ~ u ~ t t l l  Icnnd Olliw anti Department 
of the Inmrior go\-erning the a d i ~ r i n i s t ~ t i n ~ ~  oi t lu-  i~rir~inw law8 r l f  thta UnitPrl Ftatefl 
he adopted for and extended ta thr. r2i~trir.t of hIii9k:1, rl* Inr arr thr aanle may kw 
applicat ~le. 

It, is evident that tbe ra~ioos prr~rislous iu Rt?rigetl Shttut,cs, Title 
XXXII, chapter 6, defining the I ' n i t 4  S t u t ~ s  mining Isws, ripply 
ftlllr to Alaska. 
SBC. 2T3. Claim* urnall!. r d t w l  ~IHLPTF, inclridinp al l  f~ortu~ nf dcposit, ~ x w p t  

r ~ i o a  of qrrartx, or other rock in platy,  hall 1w subjevt to rntry anrl patent undrr 
l i k ~  ~irc[~rn~ian;~w mil condition. rs artb provide11 lor rein nr I i , ~ l t ~  r l~lmr.  

IBnt.llpj- r l t l  IIines mj7s (\roI. 1, set. 432) thnt this 1in.r hce~i conat r u ~ d  
to nwnn: 

(1) That there muM. t. a adiscuvery upon which to h n ~ n  the location. 
( 2 )  The loc3tion muRt be marked itpoo the ~ u n t l  w thnt its hundariep can he 

wt i l y t raced. 
IlISCOVEKr. 

According to the ncwptpd intcrprctntion of the law in the mining 
Shtm of t hn CTnitrd Stntes. golii lntast Iw found on the: ground in A 
discovery ~ h n f t  l)r fnrp thc cltailii c:irr l ~ r  ralldl~- Itdd by loat ion. 

Tbat many of the Alnxka loc~tians nre illegal may he j jadged from 
the fmt that very often ~ I I I - P P '  Inen h ~ 1 - r  staked from ten to twenty 
160-acre trnctn of yltttr-1. gronnd wit hi11 pr iods  c a r ~ i n g  from twenty- 
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four to seventy-two houw. On rvery one of thma ttsctn und~r  the 
correct intoqretatioa of the IRW, R *haft or drilI hole at I ~ R H G  15 feet 
in depth would hsve bnen neceanwy in order tm find one color of gold. 
Yet the starne men havo irnmdiatelg recortlrrl their ~takcd ground as 
I m t i o n ~ ,  meraring that t h y  di~covornd mld. Ilindleg w h k s  (sec, 
437): burhe Land Department hw unifnrrnly hold that discovery is 
essential in the m e  of placers, gning so far ut onc tinie RFI to bold that 
such discovery mis e ~ e n t i i l l  in each 20-acre t m t  within R location of 
160 acree loc11td by an nssocirttion of parson&.'' Iin further says: 
"Discovey is ju~t ,  BS aasentiul in case of pl~~cers as it is in Tode 
1~cations.~~ 

The mgul~tionu of tha General h t i d  Otlim include the following: 
No lode claim shall ko lamtad unlit after tho r l iwvery of rt vein or I d 0  (or in a 

pImr of gold) witbin llm l i m i b  o l  the (:him, the objnrt of which ptnviniun ia ed- 
dently to prevent the appropriation of pmtlrimed rninomL v u n r l  for ~lit+cbcnlatlva prrr- 
p o w  to the exctnsion nf bonn lid: j>rnn[wdow lufr~re e1rffit4ont work hm Oren dono 
to determine whether n vein or lode (of *rltl) really exiuh. a 

The nonobservance of the above roquirernont, end, in fact, the impas- 
8ibilit.y (under the pmnent law of its enforcement is tho cauea of the 
very evil in Alaska wllicb tho law uima b avert. I roga~rl the pm- 
miscuous locatian and illegal bdding of land on which gold hnu not 
been discovared aa one of the tnoat m~iuua detriments to Almksn 
development. 

RUBAEQmNT ANNUAL LA-. 

Regarding aubseqnent labor Lindley ((nec. (224) makm the following 
&kement: 

While a timely resumption of work may pmvcnta relocation, the law contrsophm 
t h t  the labor or imprut7etnenk9, S M J ~  aarl vd~~nble ,  to the nmnunt uf S1M it1 earh 
year, compntwl from the day of .Jaotsnry nevt ~ s ~ ~ c w d i n g  thp claw r l t  Iw~tion, 
should h p~rformd in p o d  faith T h ~ r e  iR pnhmbty nu ~irqle provision of the Irw 
which is e~aded ta a grater extrst t h n  this one. IT'bil~, of ron m, rhem are m m  y 
exceptionathe m e w  Iwxtnr exEiangh hia ingeriuity insltenlpting to avoid this plain 
and wholesome requirement. Tfie courta~~are.lli~p&f ?a t3mI wit11 thewrlmnwin !!re 
him with much lnorp lenirwcy than tkrydwervr. Tlhe~tstuta is t t ~ ,  trry~t~nHgapjhirvl 
On mtimental linm. ForFeitr~reri, my t h e  tribunals, are d iouq  and in nrtrny r s w  
the ~ l u c ~ c e  with rvl~iclt they enforce tho brr e n r o u q  rather than d~tcra t t ~ c  
sy&rr~atir: evasion of it 

The Atatnte i g  extremely liberal as to the time in which the ~pecifieci amount of 
wotk shall be performel. A iocation m ~ d e  on .Tannary 1, F S S i ,  may, in the e h n m  
of State laws ar lml mIa requiring rtevclopment work to be perfurmml as an nrt of 
l ~ t i w , b  be held without a m k e  of labor until 1)ecemher xJ, 1896, and in no cnrc 

A - - - -. -- -- - - 
aXining l eas  aad regul~tIoaa, G m e d  farm Ofice. 19011. p 27, En. 
a11 p$nuld bC borne in mind tbs l  tbr pflneipal R'-rn S t a l e  wbel(! dnlw Is mndwtml hmva b 

&!am l@slanon,m mlnrged itwn the mthcr bsrc Inhric nI ihr P d d  minfnE hr that, wlfhh tha 
boundnriw nf Sheee State menrob I ~ P  ahkspn which w p ~ r m M h l e  anrirrn I i b m l  irrrorprelntlnn 
01 itre Federal law. b e h  done m m ~ ~  with. On 1lle other hrm~l, the pai?ellcut mtrft-rloru iu 
force fn the plamr-&urn Srahze hhae ncr S o w  In -4lh'llq rind ie  crlnwquenw dwMoru rendem3 
bp the courts most be much mpre l i k e d ,  md are gmductlvc or h e  evlh for lhe awiarrotr crl which 

'&e State -tom - long wwtod-4. rs: P. 



in the perid lm than a full ymr. I t  wnr~ltl Hcvm tltnt s more rid11 enlomment rbf 
tho rule would not only cammand aurrc mprt for the I n r ,  hut wonld in a m t .  
d m  &ad to prnlnotr the gncml ~rlljwt rrrlil inwnt af trio tt~inina ~tatnta-tho 
devdopment 111 1 he t n i n i n ~  rewurcu~ of I llr countv. 

The above quotations are m ~ d r  hecau..c thr  opinion^ ?lo rlw1?* h p ~ r  
on the deplorable renditions i l l  r i l ~ s k : r .  'I'br ialia~etir conrlit iclna arc 
no f ormidabla on thc J lu t  of h w n i l ~ l l r  of rr~ch yqnr ( t  hr d ~ t r  of cxpi- 
ration of the time in which n r~~irlcr nwy do his ~ l t t n ~ ~ ~ l  n s ~ t s q r n ~ ~ n t  
wnrk) that $1IH> alight h rqwncled 15y hitn i n  work atti thr* rlllini in  
merely shoveling snow. Nnt~~lnll?., all t m ~ r  of t h ~  work .tn done 
would be oblitemted in R c;hnrt hime; yet it tr-onld lw  actual rrnd t-alun- 
hle work, for otherwie he routd not rcadl t hc! ground I~ntwtl t .  This 
feature is so well andarstooct in AFnakn that n mnn who rnfikcs affidavit 
to workdono holrls his clriit11 f rom yenr to p a r  ~lrquwtin~~ed. ~ n c l  i t i a  
untloubtedlg true that the ht~lk of tbcl krrilory Iirlrl aa phccr ground 
is not otilj* t ~ n  worked hut l~nvjsitcd hy tho cluimrintn nf tor first Foca- 
tion. Shottld, howcror, rill indiridunl relocate or *' jump" n gircn 
claim RO h ~ l d ,  tho first hnldt?r LWPS into rnurt nnd swmm thnt  Ilc has 
done hin mnud rcprrrrtmtittion work. thus rndntnining hip f i t l ~ .  
Sholrld the ~wlmntm. maintitilt thnt hc bns ~ ; a i r c l ~ d  the gmand and 
fot~nd no tmcen of any prr\.iot~s ~ ~ o r k .  he   till h n ~  n weak cos~ ,  and the 
rcrdict is usually f lp ins t  liirn. I t  is n~edlt?>.; to .wy this reloeator 
hw, in  tbe great majority of CIIW~. the Iwtter t.ighh to the ground. 

I have endmrored to make rlwr A few of tht. r e m n s  why the pro- 
duction of gold is actnslly retndecl i11 Alaska. &her than rwsisted, by 
the present administration of the mining 1 % ~ .  

M ovpr a f b o w n d  pmpecto~s in California, Oregoo, Sevada, Colo- 
mdo. Idaho, 31onbn% find Alaska whom 1 bare knownn, talked with. and 
been in the field with, 1 hare never .wen ten who included n compss in 
tbrir equipment, to m\* n n t h i n ~  of x l ~ r r e ~ - i n g  i~~strt~menLq more n~ttrlp 
~ p p ~ ~ r b i  tlg 11rwisio11. Th~st. IllQTl, genem1lc known nmong thern- 
HCI~VPH ~ ' i  '.prncfic~l mirrere." nrr of the c l n ~ s  hy which rnineml I-- 
t i o n ~  am p n r r a l l  rude. Ts it fair to itwurnc r hat such men arc corn- 
p t e n t  tn z n ~ k ~  n ha t i on  which shall conform to thr nlitling qu la t ion?  

His lacation ~ 0 t h  mhould pi\-e the cnum and rlirtanrr! as newly ss ptactimblr 
imm thc dimvery ~ h d t  on the claim tu Pnme prmtlnpnl IVFII-known pnintR nr 
nl3jtrtR, mrh, Inr instanw, ap rtnnp I T I O ~ I I R I P ~ ~ F ,  ~IRXPI  t m ,  the cot1ft11ent-c r ~ f  
utwnmn, pnint of inttmwtio~~ of adl -knom e~ilr.t~r.*, n~rinw, or m l n ,  pnrinir~t.nt 
kuftpfl, hill-, eta'., whit-h n1ay IP i r k  thr i rnn lmi ia t~  r irinity. ~ r l t f  which will wrvr tn 
wrpetttstc. anrl tix thc lorus of tlw rlaiu~ ~ n t l  rmrler i t  ~11.wptiJ11e 01 irlcntifiratir~~~ 
iraln thv riwriptinn I h e m f  sir~t l  i n  tkr m r d  nf Iomrir~rls ill tl~r rli~trii't, ~ndl  
~t~onlcl  be duly rrcxlnl4.lt 
* - - - - - - - -. - -- - - -- - -  . ,- - 
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Tn Al~skn, at lenrt, t4he provisions cnlled for by the above hnvo 
~ ~ o r n c  pmtically a dead letter; ns is  ingtsnced 1)s the cmse of the 
prorprr-tr~ra ~vho during the smson of 1903 were dlowed to loate a 
group of clainln dctind m being o n  L C  Midas Cre~.k, a tributary of ti 

I rIlmtal:\. of Koyuki~k Hirer." Midas Creek snd the supposed ]om- 
tionn riftc*rwnrd~ proved to Lw entirely n ~ t h i c n l .  
The lorntion law ~rt juirex t h ~ t  the " location tua~t  h distinctly 

rnnrkctl on tho grnund, so t bnt its boundaries can he m d a y  tmred." 
How (:nn tho follnwing decision of t h ~  S~iprenle Court of the lrnitpd 
Sttcs,  i n  tllc! raw of t l r ~  htcKinFey Crwk Jl in ing  Co. 9.. A l ~ q l i ~ t  United 
Mining Co.," wllich sustnined the validity of H placer location when- no 
nltcmpt wnn made to n c t ~ ~ n l l ~  111firk the Imundnrirs. he reconcil~d with 
tllr! ahovr ? Lindlsp nap: 

All ttlrtt waR don8 K K ~  f 4 b  poxE noti(m on m nnw or dmmp in a r m k ,  claiming a 
nrhin nilrl~lwr nf fwt rllnrlil)~ w i t h  tllv rmk,  R T I ~ I  fwt on e ~ r h  ~ i d r  of f h ~  PPTI- 

ter of the C W P ~ ,  anil rcf~rrirr~ b Ithe vlnirn w "tllr c n ~ t  rxtm*inn of  R rrrtain-niltrlcrl 
claim ant1 lhn w e ~ t  rxtrn~inn ni ancltl~er." I'nlrm W I I ~ C  frirtn or tin-ttmatanm 
were mpremr~tetl to the rowrt rhitli  mn nt~t I l e  ~ l c ~ n m 1  I t o~~ l  thr~ uRlcial mpstt of the 
raw, siicli a l m t i o n  aoi~ld nrrrn tn inrl ~ l ~ o r t  raf  tllc rr~ilttircn~t~r~t that Ehr c-lailn shall 
be "diutinrtly markwl I>n t h ~  gmrrrtat, ro t tint its Iml~n~lnriv may lw m l i l y  tratwl." 

I ham no hesibtio~~ in miying thnt in A I R I ~ R ,  etipcially i n  S ~ w n n l  
pen insult^, no attempt is nl-di~~nl.ily rnrrclr IF? t h ~  I~ -nt ,nr  tn a ~ ~ r k  
the bounda~ies of c l ~ i ~ l l r  IWJ~BIICI the wttil~g vr . r tak~n at thr four cnr- 
new avenging 3 fwt in length hy inrlira in d ~ R I H P ~ P F .  T ~ P S P  RIV 

generally o r ~ r t u r n ~ d  Av tlir* wind nr ~~prootctl hg bhp froat within six 
months of the time of setting, And prt tho hurdrn of proof in cme 
of subsequent diqm tc! nlwl~ys XCW~R OII the rclacnhr or thc j i ~ m p r .  

J will cwll attention to thn f a d  thnt tho ~trggt?stinn.r Irnding to motli- 
fication in the pmrnt  plnc~v-mining law RI-P tlirrcfcd to t 110 I ' P ~ O I - ~  i11g 
nf tbt principal ~ h ~ w c n  wllich flnrtt ) ~ r ~ n  ci t,cd. Itnd tilna pel-mitt~d, 
instanwr of ~Ijuse nnd misinbtpretation of thn proa3nt ~ H W A  might 
hart! lwen ind~finitc1.1. multiplied. K n o t l ~ h  ~ I L S  Irrn atbid to   how tlmt 
r h a n p s  nf R mrlicnJ m t  IWO 11r-e  n n ~ d o d  in thc IRIVS an11 t hcila d m i n i s -  
tmtion, in o d ~ r  that the undoubtedly vnlunhlo rlliiirr+lI rtlstmrrrs of 
A h * k n  mny kw exploited to the Iwst advantng~. 

3larh fault has h p n  found in p s t  years with thc Territorial d m i n -  
istmtinn in the Klondike. Thut conditions affecting titlo hava at tirn~k 
lcf t much to he R~.iirt.d is  undo~lhtedly true. At present efforts are, 
hcing mnde to mmrrl? tlre abus~s  which exist. In Alaska, on the other 
hand, each rich discov~rp of p l c l  brings forth one or more lawsaitq, 
nnd each new cump thnt is  d e r ~ l o p d  affords ra. p~.ofitahl~ field of 
~xploitntion for swarm& of p t m ~ i t e s  who, tor, indolent or tm igalo~xnt 
to devotr fhomaelvcs to lmna fide mining, inpnionsly strive. mani- 
fold ways of trickery, to lire b?, the Fahr of others. 

- - - - - - . -. - -. - 

m Qted by findley. set. 



PURIIP~TOEI.I GRAVEL AND PLACER UIPTTNO IN ALASKA. 261 

The works consulter1 in the prepa~xtion of the present report, in 
srldition to the files of technical journnlu, manuals, and catnloguea 
rclnting e ~ p e s j n l l ~ -  to placer mining, nre rtr follorv~: 

n n w ~ ~ ,  A. J., jr. h PrscticaI T r m h  on Hpdmulit. Mining. Xew York, lRR6, 
pp. 1-313. Illuptrated. 

RRITIR~ COL~-Y n14. A ~ ~ n n a l  R e p r t  of nlinister of RZinm. 
H ~ o o r c *  .\ LFRE!, H. Plncpr mining in Aln~ka irk 1902. In Rull. IT .  R. 

R u n ~ y  So. 213, 1903, pp. 4148.  
R~cu~as ,  A t ~ a s n  11. I'lacer mining ill A h k a ,  190:l. In Bull. U. 8. Gml. Wtirv~y 

Ro. 25, IW, pp. 43-59. 
RROORR, R , i l . ~ ~ ~ n  $1. Pl~rrr mining in ~I ILF~R,  I A N .  In Rull. IT. F. &01. S ~ ~ r v c y  

Kc]. 259, lm5, 11p 1:h7t. 
RRMUR, A L P R P . ~  H, A r w m ~ n a i ~ u t l c ~  of the C a p  Nme and asljncent p l d  

fiplrlj o f  b$rsnnl I'rninsr~lrt, dlaaka, i r k  1W0. ileaiated hy Richanlaon, ( '1.  H., ~ n d  
&Ilit.r, A. .?. 111 a ~ l l rr ia l  ~~uI~l ir? i t i r~r~  trf tile T - 1 1 i l d  Rtnten 'aealoylcal S~lrvey  
pntitlerl, Reconnainmt~tca ill the Cxpr Norlieand Norton Bny h.pionr, AEaekfi, in 
ItWO, pp. I-1HO. 

COLI~IIZR, A. J. Thn Glenn Creek gold-mining ~lictrict, Ahmka. h Bull. IT. S. 
Geol. R~irvey No, 213, lPO3, pp. 4956.  
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PWUCATTON~ nF I : S I ~ T ,  STATES GEOT~QTCAI,  RIRVEI. 
LTt7ill~!hl Smi. :m 1 

Theephl pl~hlicatinnr nf t h r  I:nitwl Ptalt- 4;mlrqical Stin'ry mn~lst of (1: ) Annual 
Reparb, (2 )  hlon-ph~, (31 P ~ b t r r w i ~ m a l  Plry'm. ( 4 )  nnlletinrr, (5) 3 t i n ~ r a l  

R e ~ o u m ,  ( 8 )  Il'akt-Strpply nrlqt I r r i ~ t i o u  I':tp.rr, (7 )  Tnmmphic Attm nl 
Cinited States-hllin~ and wpm!y. p!lwtx t'tierenf, ( 3) Gpobgir. .itlm of Elm I l t i i a d  

f i tatefol ins therwrf. Tho r + l w e s  nrltniterpd 2, 7 ,  nndl d amm sold st COPE of pul~l i~q-  
tion; the otl~ere are distrihutpll fwe. -1 cirrurlnr wiving tvvnlpletr IFptn me?' hP h ~ l  on 

application. 
Bloatof the ahove puhlimtion* m n y  lie o\daineri nr m,nmltrwl in the fo\lowinpr wayn: 
1. A limited nnrnlwr arm d~lircml tn t h r  1 ) i r w t n r  of tllrb S n r r r ~ y ,  Irollr whom they 

may lm obtaind, fw of r - l l a r~ t .  (pxcvpt t b l m w n  2, 7, ant1 H), t111 ~ ] q ~ C i r n t i n n .  

2. Every rnembr of Congrrw i- nHnttwI II r-prtnin nulnt) r r ,  trnrli whom they may 
be obtained, fm of r k .  un n p ~ h i m t i c m .  

3. Other a-apiw art: dc~)r~RftPd rvi t l ~  t hc Superintrndenl of I h u m e n b ,  \Pmhin)ztnn, 
D. ('., frlrtu rvhotn they nlsy I* l1m1 at ~trnr.ticbnll!* vr*@t. 

4. Ccrpirp rrl ~ 1 1  i;nvernrnct~t 1111lrIit.lrtic1nn s r v  I i r t n i r h ~ ~ i  tu t he  pri tl(i1in1 public 
librailen iu the large cilim t h m ~ ~ g l ~ ~ % u t  Iht. 1:nit~tl State*, w l ~ t ~ w  t t b t * ~  mfty k con- 
anlted by those in termid.  

The P k f p ~ i o n n E  Tapem, Rr~llrbtinw, nnrl \ C ' a t r r - S l ~ p ~ ~ I y  Pnjwm tmnt nf H rnrirty of 
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