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LETTER OF T R A N S M I T T A L .  
* 

DEPARTMENT OF TIIE INTERIOR, 
UKSPED STAW GEOW~CAL Pmm, 

'Ct'nahinqtolz, D. C., diarch 9, 1904. 
SIR: I hnva tho honor to t m ~ m i t  herowith FL report entitled "The 

Tin Dupo~itR of the York Region, :ilmk~," hy MF. Arthur J. Gotlier; 
and to lnconimond its pl~hlicntion an s hullcti n. 

I'lncnr t in  was di~covmpcl in thiu region in 1900, and since that time 
~ c i ~ i v t ?  prnfipecting lluv hcen p i n g  on to determino the exknt and ciis- 
trihution of tlio ~trea~n tin, and also to locate itn wurm in btn m k .  
'I'haugh tho owurrpnce of tin-bearing lodes had h e n  previouvlp 
r~ported. the f i ~ t  authentic diumvc+p of ttiix kind was made hy Mr. 
Clolli~r daring tho lnnt scason, ~ n d  thirl find hss ~ w ~ k e n c d  great i n t ~ r -  
 OR^ in t,hc di~trict.  Thr demand for authentic information mgpiniiw 
Z ~ C R O  mcnwcnccfl bnq lecl to the prepamtion of thia report, n-hirh is 
l ~ s s d  on II wry hast,v fiptd examinntion. The aim h w  h e n  to tonurn- 
marize dl the information in mgn-d to &ti mcurrenct! of tin which 
might hc of VRIUP to the p m p t u r ,  nnd for this reason a brief d ~ w r i p  
tion of the bt tcr  known tin deposits of the world hss bwn inclrrded, 
The puMimtioa of the geolog.ic rwultqof these invevtiptiona iu dcferrcd 
until H mor'r cornpl~t~  stud. of the notpa and spcimcnu haa been made. 

Tery r r p p c t  f rrlly, 
ALFRED H. nmus,  

Q&Iwiat 4.n CA(17y8 q f Di?rlXt'm& AkaIban ~J f imF Bemrr~e. 



OUTLINE MAP OF SEWARO PENINSULA. A U S K A ,  SHOWING POSITION OF YORK REGION. 



THE TIN DEPOSITS OF THE TORK REGTOY, J,ALASKA. 

The known mcurrences of tin in AlsRkn are close to tho weat~rnrnost 
point of the American continent, in t h ~  York region of Seward Pcnin- 
sula, tho land mass which projects from the west c m ~ t  of A l w k ~  to 
within 60 miles of the cm9t of &ia. The peninsula as a wholo IIU 
bocome farnow in recent yeam on account of its gold plmn,  and evcyy 
summer it is the objective point of R fleet of vesefls 6mdd with PWS- 

peetors following the ice ptck in it8 northward rctrmt. The city of 
Noma, its most important lnining camp, is tho metropolis of Alash. 
Norkh of Sewad Peninsula tho Awtic Ocean utrctcllc~ away toward 
the pole, while on the south &ring Sea, icebound for half the gear, 
extends for 700 rnilrs t~ the op,n water of tbc l'acifc Ocoan. 

PIQ. l.&ketch of the eaaal imm h p e  Ymk lo Cape PI.lnn of Walee. 

O q m p h k  ~ O ~ W R  of tJlrp Y& repim,-The York region, which 
derives ib asme from #p York, an ill-defined promontory on Bcring 
See, about 100 milea northwest of Noine, comprises that portion of the 
peninmule west of the entrance to Port Cl~rence, thu% including C a p  
Prince of Wales, the westernmost p i n t '  of the American continont. 
Its geneml geographic pasition is ~ h o w n  in the outline map, PI. L 

Referonce to the topogmphio map, PI. U, will  how that the region 
bas the general form of an isowelos triangle, with ita apex at C ~ p e  
Prince of WaIes and its two sidea fdxmed b~ the ~hom line!! of the 
Arctic h n  snd of Bering Sea. The sonthcrn mnnt line is, i n  the 
main, inhospitsble and llnbrok~n by inlets or harbers. Thr. land usually 
preeenta abrupt escarpments rising from narrow rocky W b e s  and 
giving it a forbidding chraeter, well shown by tho ~ k o t c h  reproduced 
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in fig. I .  On the north the slopes toward the Arctic .Ocean a~ more .. 
gentlo, and the coaat ifl charracterimed by Farrier heaches that cut off 
broad Itrgoons from the open 8ea. Such R one i% Lapp Lagoon, s l a w  
body of water that ia unfortunnt~ly tm ahallow for iiny but light-dnft 
bloab. Tho l a w  bay known as Port Clarcncc, 20 n~ilev southeast of 
York, is the only good harbor in the region. 

The York Mountninn occnpg the eonthemtern p r t  of tho triangle 
and cuhinrtte in Brooks  mountain, 2,900 feet in R I  titude, tlm highest 
point in thia  p r t  of t'ho p n i n s i i l ~ .  'Cheso rnor~ntains have r u ~ g r d  
crest linea, their continuity hrnken IT sevesal broad strenms and 
river valleys, but wtlen goan firm n distancc their snrnn~i t~ have an 
even sky line from 9,000 to 2,900 feet ahova tho ma. To the north 
and west of t,hjs mountain group ~tret~chcrl the no-called York S'lawau, 
a cornpttmtively smootl~ upland surface 2!h, to tX111 frrt nlmrt! s;cn l a v ~ l  
t h t  comprises the greater part of the s c ~ o n  undcr discurrsion. Wlo 
smaller stream crossing this plateau flow in ~11arplp cut V-shaped 
anyous! wlrile the l s r p r  streams mupy cornparati\-ely b m d  V A ~ ~ P ~ H  

containing large accumulations of gravel. On t.he south the pltrmu 
presents aa escarpment to Bering ,Sea, but on the north it slopes 
gently downmrd to n coastz1.1 plain dotted with lakes, thrnz~gll u-hich 
the rivers and s t m m s  meander tm the Arctic Own.  

The drainage of the region runs either northward or gout hward, hut 
the watershed lies much nearer Bering %.cn than thn Arctic Ocean. 

Eietoy of v m t  c?:phmt&m and dmrpI~q~~~~nt . -T he chief bcttls- 
ment of the region i s  York, a cullection of cabin9 and teats on the open 
wwt of Hering Sea at the mouth of Anikowik River, shout 10 miles 
.east of Cape Prince of \Tales and 5 miles west of C a p  Tork. 

Previou~ to the discovery of gold at  Cape Nome very IittIe wltari known 
regarding the York region. X mimion h d  been entahIishcd for a 
number of yearn at a p e  Prince of TPales, where one of the Govern- 
mcnt reindeer herds was maintained. After the tir.st rush to Nome 
pmpectors rapidly extended their search ta all parts of the peninsula, 
and RS mrly as the fall of IS99 some placer gold had been found in the 
Anikovik Rfl-er Basin." 

l% I$@. A. Ii .  RI-ooka, of the United States Geologid Survey, dur- 
ing hia inve~tigation of the .southern p r t  of the Senlard Peninsula, 
 pent wveral days in the York region and brought from the placer& of 
Ani kovik River and nuhner Cmk, one of iB tributaries, some con- 
mntmte~, which proverl ta contain etream timb 

I n  July, 1901, the wrikr epent a number of daap~ in the Sorkdistrict, 
- -. 

aBcbmTer, F. I?., and BfOOk AA. H., P m l h h r y  wrt on CnpBXome p l d  regim;Ahsk. Bpacial 
report on Al%slrr, U. A. Gml. Fuwey, lBW, pp. 2L%. 

h Hmnkr, A. 11.. An occnrrenco of s tmm tin In tho York mgion. AlaRka: Minerel Rew- U. 5. 
lor lm. f:. R. Qenl. Bnrvcy, I!r)l. pp. '?(i'P-2iXh A new nccurrcnce of casRiterite in Alaaka: Mmce, 
new HAT., rol .  13, No. W, IWI. p. 587. A reconnalmnce ot the Cnpe Nome m d  ndjaoent  old fields of 
Beward FWnlnsulc At&, In Iwo: -la1 report on A l d a ,  V .  S.  h l .  Ymey ,  1901, p ~ .  IMIP. 



befom the news of the dincovery h d  l m n  di~reminsted among the 
rninera, and it wtts poasihlf: only to verify lt he facts re~mrding ti11 ore 
reportorl by Mr. Brooks. A reoonnlsiswnt.~ poltvgir. mnp of the rcgion 
WIIR prcpttrod nnd pnl>lisl~ed in the report, of the wwon'.r work. to@ her 
with some ~ n g ~ s t i o n s  in regard to the psrlible wctlrmnce of tin 
ore.# In the latter prt'of the serwon, ,L awnt mAny prospctors 

e mrched thn Pork region for tin, and heforo winter thrp had I w ~ ~ t e d  
promising .tEepit.i of stream tin on Buck Crcok. n t.ri lvutary of Mint, 
River, ahout 2n miles north of the town of York. 

* In 1902 tbe march m s  continnecl and tho tisst rctll nttornpts t8r, mi110 
the t i n - b r i n g  p v e l e  were: made on nnck Crmk. Tha natme nf this 
occurrence and the mining conditions which oxintnd thcra ttt t,hrtt time 
hnre I w n  dewrild I I ~  Mr. t t i rk~rd .~  
Ln l90:i the writer w ~ q  (d~tsilcd to ct~utinuc invont.igation~ of tho 

mineml resources of the SHWILT~ Pcninntila. nrrd Mr. I.'. 11. 1lrs.s mas 
sasigned to his p r t y  wr f i ~ l d  wwishnt. Tho pttrty rtl.ro int*lndcd two 
experienced a m p  hands, nnd was equipped for ttnveling inland with 
a pack train of five animala. Nearly sl l the important plwr  mining 
camps of the pcninuulrr were cx~obined during tho c o u m  of thr work, 
Though a v i ~ i t  to the York r r ~ i o n  had not Ireen rontemplat~d, it wsa 
found upon rtrrirnl in thc firltl tlrat the int~mst in tht- t in  tlepsits ~t 

- York b ~ t l  not, snl~~irlcti. nntl thnt dc~relo~mentq since l9l)l justitid 
Alrther j n v ~ n t i p t i o ~ w ,  tbou~lt  t hrrc w w  I ittlc time  raila able for this 
purpow. The p r t y  rr-at~2lwt Trljrr ia tbp latter p r t  of July ~ n d  there 
met a number of pronpclcttm who h ~ d  heen warrhing for tin in the 
York region, snd w 110 r l ~ n i r t . c I  to htlre tbeir specimens exrrmincd. since 
they were unirblo to identify tin ow. riniong these specimens only 
one piece of tin oro wns fc~und, hut it had heen ohhiwd in a new 
lomli tr and conui~trd of cmsnitcri te rrystnl* still in the matrix, indi- 
sting that its original sortrca might eanil be found. 

On the following day Mr. H c ~ r  rind the wrihr, accompanid by two 
pspectars, stnrted from 'rrllcr i u  a ~lrn dl sailboat en route to the 
m n e  of the tin pmapceltiug opamtions i n  ' E ~ R  York wgion. nuring 
the following week Lwt, ltircr, nuck Crcok, and Cape Mountain vere 
visited and the tin d c p s i t ~  at, thnfitl places werc cxanlined. Thin work 
bad to be dono wit> ;srrch Fiantn rw to nlnktl tho rcslil be in many rcspctir 
unmtiefactory, since the work in other di~t~ricts cumprehended in the 
writer's instractions was suficicnt bo conwrne t ho  whole season. The 
exnmination of the h s t  River locality waa ~nado hp Mr. Elew and the 
writer jointly, while Buck Creek WRR visited by Mr. Hew s~nd Cape 
Mountain was vieited by tho writer. - - 

~ C o l l l w .  A. 3.. RemPnsL~nrr of the norlhwectern pmtlnn of W n m l  I'enlnnla. Alwka: I h l .  
Paper U. 8. Wl. grimy No, 2 1901. p. 49. 

bRlcka* -, Tm d-ts oi the Ymk rerlon, A h h :  Fa. mnd Mln. Jm~r., wt. 78. IBOS, pp. 
W-sl. 
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f i q ~ o s s  of fh& hILatim.-It is She purpclse of this bulIetia to com- 
bine the results o h h i n ~ d  by tho U n i t ~ d  Staha Gmlagial Survey partie8 
that have visited t8he region, togothnr with tha information derived 
from a study of specimens of tin oms and ~smciated minesa ts recentlp 
hrougbt fiwm the York rcgion by outside parties, and to present such 
facts in regard to the occurrences and vnlue of the metal as may be of 
assistance to those interested in tho development of the field. Through- 
ont the field znd ofirr! work the writer lias had the eficient aid of 
Mr. Hew, who hm dovotcd special attention to the compilation of 
the litemturo referring to tin deposits. The work of Mr. Eugene 
C. Sullivan, chemist of the Survey, who elabomted a method of 
analyses by which rninutr: tmces of tin could be detected, and who aim 
msde a w ~ y s  of the meterin1 from the York region, has added p a t l y  
to the value of the report. 

The polom of the York region, as h&s been shown, baa been sub- 
ject ta jnt.c,stig.ationa during the pears 1900,1901. and 1903, but all 
of this work wat3 of a reconnaissance character, and the mauIts have 
not yet been correlated with the latest work in other p r t R  of the penin- 
sula; hence it hw been thought bed to defer their publimtion for the 
pr~sent. 

A nketcb map (fig. 2) ja  here i n t d u d  to sbom the relrrtiva diutribn- 
tion of the Inore prominent m k  types, without sttempting, however, 
to subdivide them into formatiom or te indicate their stratigraphic snd 
structural rel~tiom. In this map the horieontsZ didribution of four 
differant, rock typee is indicated. These include slates and limestones, 
probably of IJnleozoic age, and some p n n l a r  intrusivea, chiefly of a 
siliceous character. The slates a d  limestones form hIb of irregular 
outline extending north and south, while the igneous  rock^ sro found in 
intrusive stacks and dikes, the former outcropping in mom or Iess 
circular areas. Besides these hard roclrs, Pleietocene and h n t  mods 
and gravels form the surface d~posik of the norkhern coastal plain, 
and are also found in the vrtlleya of many of tbo sticam&. 

SEDIMENTARY ROCKS. 

It L seen in fig. 2 that the brger part of tba area ~llrrounding the 
York Mountains is occupied by limestone, Thia limestone hag an 
ash-my color and exbibi ts little evidence of metarnoiphism. It ia 
cba&t~rized by low dips and carnparatively airnple structure. Thia 
formtion has been ralGd the Port Clarence limestone," and haa been 
defmitely traced over an area of ahout 1,400 square m i l a ,  extending 

a-lljw. A. J.. R e m - r n  d the narthwcstern portlOn of B e w d  f'eniaaah AI88ka: M. 
Paper U. S. W L  Survey No. 2,1= p. 18. 



ea~twRrd from Cape york. Tbe Port Clawnce l ime~ton~!  is known to 
be of upper Silurian a p ,  md it iu mfe ta pwsume that a 1 % ~  ptt 
of the w d i m e n t a ~  r o c k s  of t h ~  Tork region am nlm ripper l'iltlrhn. 
' Tho continuity of this Iineatone in interntptd hy weveld small 

FIG. .L4mFqgtml akerrh map 01 rha York wglml. 

date  rea as of irregular outline, and a larga fPI I t of dhcse rockr~ lips to 
to the west of the York Mtmntainu, forming tbs nlaHa from which tho 
gmter p r t  of the york 131ntmn ia out. Them rrrckn, often 60 altered 
that they might more properly be called suhiate, tire of s gmphiCic, 
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arenacmus, nod sometimes calcareous character, and are of very fine 
textlire, They ate much jointed and brokan by lines of c t e s v ~  into 
rhombohedra1 blocks and pnci l - shnpd fragments, The bedding is 
ofkn obscured and sometimes nMitamted hy the h i ~ l ~ l y  dcrclope4 
joint structures. Tha age of t b m  ~1at.m has not l ~ c n  ctr,termin~d. In 
1900 they mere oorrelated by nrmksa with thn m-called Kusitrin 
dates, which ou'tcrop along tbc northern 1-0 of the Kigluaik Moun- 
tains. The; work of the writor in 1901 pointed to the conclusion that 
they are older than tho Port Clarence limtubne, but this fact has 
not y ~ t  been d e k i t ~ l y  enttlblishsd. Tl~ere is aome indication of 
faulting along the conttwt of b h i ~  dnte belt and tbe limeaton~s tm the 
rrout heast.. 

West of the dates there is td narrow hl t of highly alter4 limestane 
or marble more or l ~ s s  i n  t~rh~ddrd  with micawus  scbisb. Thi* kit, 
about 4 mi1e.n in widbh, l i p s  hetwccn the slabs on the pnst ~ n d  a Irrrp 
masa of p n i t e  on the wed, tho latter forming tbc perrk known RB 

C ~ p e  Mounhin. Some ohcum foesile col1wt.d during tho pwqt smwn 
indicats that these Ilmcstonea Bre either of Devonian or Carlmnif~ron~ 
8ge. Tho stmtigrapbic r~lations of thin limeatone to the s l a h  on tbe 
east have not h e n  dctinitelr detamined. 

Tho unconsolidated p v e l u  and silts form the po~inpat group of 
aedin~en ts of thc. mgion. On the s k t c h  msp E b w  deposite ma shorn 
rnanltling fin arm bordering the Arctic -t. W ~ i a  is tbe western end 
of n very ~xtenaive gravel deposit which coven the low Arctic condal 
plain of Sewad Peninsula from Cape @ n b e ~  to Cape Prince of 
W8les.b 'Fhem deposits extend to the bwe of the hills and in the 
vlrllcys merge with &c stream gravels with which they prohhly hare 
common origin. In the southern part of f he Yark mgion thew sar- 
ficial depo9it.r are sontined to the crcek beds and narrow strips along 
t b ~  COIW~, and am nmrrrllp tm small to he ahown on the mnp. ,411 of 
time ~nrvelnrrrc water-laid depi tw,  these hciag no evidence of glacis- 
tion. They form a part of the gmt Quatrntnry mantle that is go 
extens iv~ l~*  rl~rploped in %ward I'~ninaalrr, and adjacent portions of 
Alaska. The grsvels, which am of mnornic interest becansp they 
locsllp contain wnwntmtions of tin, will 66 demrikd in 
another part of this pper .  

a BFW- A. R., Rlrlmrdmn. 0. B., a d  IlbtIItr. h J.. d, ream- 01 tlm bm Kame and 
n d j ~ n t  gola flelds nlRRlnnl Pmlnrmlm, A- in ism: apact.1 report on Mash.  U.s.Geo!.Bnww 
lW1, p. In 

aCwlIIer, A. I.. W d n m  of tba nathredem of Be+ua FenbmW -. ROL 
Fnwr t-. s. ueul. Hurvep No. 2,1% p 28. 



IGNEOUS ROCKS. 

Two distinct tgpe~ of ignsw~ rocks arr present, one of which is basic 
while the other ia ncidic. Th? first grolr y includea hasic dikw and sills, 
all more or altered and sornrtimtns ~cbistorce, which ma? b p u p d  
together under the geneml nnmc of greennton~.q. The greenstones and 
greenstone-schish include II n u m b r  of rnorr or lew irltered intrusive 
masses, and m u r  mast f reqoen tly in the sln tt.3 n w r  the contact with the 
limestone which forms the York M;~nuntnFns. Jkwlders of this rock 
arewidely distribute3 in t h e p v t ? l s  of the region. Underthemicro- 
mope they appear, for the most prt ,  to he alterad gabbroa. . They 
are often called grsnite hg the ~niners, but crtn rmr1il.y h~ distinguished 
from the true 'gmnite by f i  gefeneml groan color nnd the ahsc.wa of 
qn~rkz. This distinction is  of imporbnnr~, for, so QRI* ~ l s  known, no 
tin deposits have been found in n~.rovintion wit,Il thr? green~tone. 

The =mod group consist-4 of moro acid rnclzs and includcn a nurnbar 
of large masses of granite togetber wit11 t l i l r ~ ~  of R fin~-~mined, por- 
phyritic ~mck containing prominent q ~ l - t z ,  cl:yshl~. Thaw dike9 often 
form a fringe surrounding the larger glrtriitn rnnwww, of which t h ~ y  are. 
probablr ofTshoots. Gn~nite masses of tho mtnc typn occur in occa- 
~ibnal outmops f ronl Capo 1% ncc of 'I'Crdrs nor.bl~enstward for over 
100 miles, and for111 il xonc which a l ~ o  finds rt w~ste1.n e x t ~ ~ i o n  in the 
Diomcde T~landw ant1 posdl>ly in the g l ~ t n i t ~ s  on thr! Sib~rian coast,. 

I n  the Yorlr rrgjon t h ~ s e  rocks find t hrir g r r ~ t ~ a t  dcr~lopmcnt in 
Cape Mountain, where n great stock nf  amn nit^ ifi intmdcd into tho 
limestone. Tba Cape Mountnin grrmite is conrsrly crystalline. Fame- 
what porphyritic, and consists esucn tially of qtrartz, tnicroclin~, and 
biotite, I-ruE contains a! tuxessory minerals, nlhitc. mnscovi te, xirron, 
apatite, hu~maline, pyrite, and fluorite. 

At Rrmkn Mountain, which is largely lnnda rlp nf slates, s n~trnlwr 
of dikes of prani tic and rh?-o1it.i~ rocks were ohservd, hut thew Ilrrvo 
not yet trew wtnrlied microscopiatlly. A frlv rnilrn to the south, near 
Lost River, a nunlher of granite and rhyolite intrusions in tho lime- 
stone bavo been emmind  nnd mill FJR drscriM in Nome detail in con- 
nection with the Lost River tin deposits. The granites of this wgion, 
and especially those st Lost Hiror. hare h e n  conaidarahlp ~l&red and 
have tnken vatioru f o r m  tn which the name " grc i~cn " has I,csn 
npplied ~ P . C R ~ ~ P F !  of their similnrity to the rein rocks of the tin r l ~ p o s i ~  
of Cornwnll nnd Saxony. The typical peisen of S~xong. is a granite 
made up o E quartz and lnpidolite, or l it11 in mica, with fluorite, t,ouma- 
line, topaz, and cassiterite in anall amo~~nts. 

The divtrihution of the gixnite intruuivea is of tho greatoat ~conomic 
importance, since Inally of the known lode deposits of tin occur in 
gmnitn dikes, The prospectors of the region have readily recognized 
t h i ~  and have made wmful search along these contacts. 



OEWERAL STATEMENT. 

Tin is known to ht. irregr~larly distributed in the 'Pork region over 
an nrea nf nboat 451 1 q m r o  miles, ernbrrrcing the western end of the 
peninaula. Etq mcrlrrrncr in nllrlvi~l deposit8 has been veri6ed by the 
LTni t ~ d  Stab- C%eologiml Sum~y at  three localities, and the existence 
of tin-lwriring lodm haat b e n  ohserved st two points. The extreme 
p i n t s  know11 are 25 m i l r ~  apart. In addition to theae, pmspccto~ 
report the wcurrenro nf t,in at n great many other plwes, either in 
lode or plnc~r form, and t ho~~gh i t  han not been powiblc b confirm 
tbcse rcportr, t h ~ r ~  in r e w n  tn bcliove that they indicatn a mom 
exhnsivu cli~trihution of the tin orea. Many of tho reporkl dirccor- 
orie~ lin hvrrnd f be  limit^ of thc York rrgian and indicate that tho 
tin di~trivtq oxtRn(1 11H) miles or moln ta thrl nosthe~qt. 

Tho t in  am is ulrno~t dl mitori te  (tin oxide), though mmc stan- 
nib (~alpbidc of tin, capper, R R ~  iron) has  been found, I n  the hed 
rock two  went ti ally diffor~nt types of depogitn are rclpremnkd. Tbe 
orn OCCIII'R i11 veins cubt ing  phyllites or a~tamorphic slabs, and ia dig- 
semin~trd thlaough more or less a l t e d  gmnitic dikee. The lode 
d~posits of tho Inttcr t g p  givn promise iof rornmkrrirrl imprtanca. 
h d a  ~1~posits of the ~ O ~ I R P  t y p ~  IIBVP not twcn d i s t m v ~ d  in  place, 
but the mcnrrencc of tin-haring qnartx.~eins in ulntrrr is  inforred 
from thr distributior~ of the placer tin and From phbleir of slate con- 

. hining small tin-bearing qi~artz veina, which hsve hcen o k r v d  in 
the gmrels. It should he noted t h ~ t  no gmnite h ~ s  been found in  the 
slate area, and &ere i u  no positive evidenra thnt t h ~  tin there ha9 
an?. p n ~ t i c l  reletion to p n i t e  intn~sives. 
No diwumion of the genesis of theso varinus am hodics will hc pm- 

muted in thiv report, since the fieldwork has a1 l l w ~ n  of R reconnaia- 
mnm chrrracter. From a comparison of the eridclnce st hrnd with 
the: facts known with regard to the older t i n - b r i n g  difftricts, i t Reem 
to he at lea* possible that the tin 1mlw of both types am connected 
with intrusive granite bodies, Rome of which h n r ~  h n  e x p p d  by 
emioll, while others are still deeply hurkl.  Them p n i k s ,  which 
pmhgMy were all jntrudd a t  nhout tbe mme timc, mark R wne of 
pIutonic activity extending from the Diomede Islands northeastwid, 
pdtl with the Arctic coast, for 100 rnilp* or more. Tho lotulities 
from which tin ore has actually h e n  obtained hy United States Geo- 
logical Survey p r t i e s  and which have been extanlined in eonlo detail 
will  lm described undor tho bedings '' Jlo~t IZiver," "Chpe Moun- 
bin? ' L B ~ ~ k .  Creek," " Bnhner Creek," and "Anikwik River." The 
gtmrns from which placcr tin is ~'~?portcd l?.v profipectol*~ will bc men- 
tioned under the heading "lhprted occurreneea of strenrn tin," and 



the localitea from which pm@tom . b e  reprtcd ledge tin"' yiIl 
be desoribed under the headings " B h k s  Mountain," " Ear Mom- 
fgin," " Hot Sprinp," '"sses Earn," and two other lmslities worthy 
of invesltig~tion will be mentioned under the headings " Diomede 
Islands" nnd " Don River." 

LOCALITIES WHERE LODE TIN H A S  BEEN FOUND. 

- h t  River entern Bering Sea at n point about 15 miles southeast of  
York, 85 miles westof Teller, R town on Port Clarenc~, rind 10 miles 
northwest of Point Spencer, st the entrance to Port Clarence. A view 
of the valley of this river, taken from the coast, is shown on P1. IIL 
The liver has a length of almut 10 miles and drains the contml p r t  of 
theYork  mountain^. The mountains constitute a rlearlj circular nres 
of rugged land forms, d>out 15 miles in diameter. Tho ~ u m m i h  rise 
~LI a general lev01 of about 2,500 feet, and, as noted, reach n culmination 
of 2,900 feet in Brooks Mountain, near the north side of the area, 
which is the bighest point in the norther* p r t  of Seward Peninsula. 
Along the southern edge of this mountain 1n-s there is a meI1-defined 
bench from one-half mile to 4 miles wide, Thin bench was cut from 
the rocks by wave action and then raised, but so uneqndly that at  the 
mouth of Lost River i t  has an elevation of feet, while eastw~rd it 
gmdmlly declines until at Port Clarence it is pmcticallg at sea level. 

Tho writer hau referred to this fonture in a previous p p r  ~ . q  the 
Capo Yolk b>en&.a It wau produced during the mrne period of erosion 
aa the York Plateau. 

On tbe seaward side the Cape York bench is bounded by 9- 

bluffs, which at places front directly on Berinq Sea (see fig. 1) and at 
other points rise from a lower and yorznger bench nearly at sea level. 
This lowar and newer plane i s  \re11 developed from the month of Lost 
River eastward to Port Clarence, and hrts a width val.ping from one- 
haif mile to 3 or 4 miles. It is, i n  part, a rock bench similar to the 
C a p  York bench, and, in part, a pxv~l-bui l t  coastal plane. Imme- 
diately north of Port Clnreuce the lower mstal plane is fringed by a 
wide lagoon, a t  off from Port Clarenra by a mntl spit. 

The York Mountains me geneemIly devoid of the tundra vegeta- 
tion which covers so much of the Sewsrcl Ponin~ula; and abng  h s t  
River, from the coast to the tin deposih, can be found an exception- 
ally good roadbed for this part of Alauka. For one traveling on foot 
it is as firm as an ordinary m d a r n i z e d  road, and owing to the eaQe 
with which the trip np the river i~ mdo the distancw are likely t~ be 
undomtimited by pemons who bava tmveled in other parts of Seward 

a Collier, A. L. A reronnnbmfe of the northwestem W o n  of Sew& P%DIFIWIA, A l u k a :  PmL 
hwr U. 6. Gwl. Snm%y No. 3.1802, p. 37. 
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Penin~ula. Imt Hivkr forks a b u t  I& miles from the coast, one 
branch continuing in a nearly due north cliwetion, wbile the other 
dmins a couetr?. to tlm west that h m  not be examined by geoIogista. 

Pm. 3.--Sketch map OF Lost Rtver. Bcnl~, ? Inch=F mllc. 

About 4 miles from the coast the north fork of Lost Rircr diridw. 
The rrtstern branch i n  Cassiterite Creek; the western, which is H O ~ O -  

w b ~ t  larger. rims about 8 mileq to the north, in the dopert of B ~ o k s  
Mountain. I 



The Lost River tin deposits are locahd on the east side of tho north 
fork of Lost River. (See. fig. 3.) The ore h ~ s  been f eund on Cah-sites- 
ih Creek and on another eastern tributary, known as Tin Creek, which 
enters Lost Rirer nhout a miIe below tbn mouth of Cassiterite Creek. 
The latter atrhsam hm a length of about 3 miles; its bead i e  within 1 
mile of CmitRrite Creek, and after flowing parallel with Cmiterite 

m Creek for about 1 mile it turna westeard and onters Lost River from 
tt deep canyon cut in  the limestone of the. York Mountains. At ib 
mouth Cassiterite Creek iu  about 100 feet above the ma. In the latter 

a part of July;l903, Lost River carried itpproximatdy f ,000 miner's 
inchea of water. 

The York hlounhins, in which tho Lost Kiver %sin lies, are tom- 
p s d  ralmo~t wholly of ash-gray limestone of Silurian age, the Port 
Clarence limestone. Along L n ~ t  Rirer the limestono shows little gen- 
eral metamorphisn~, and w a rule dips at low angles. From the 
coast to Tin Creek the strata generally dip to tho north, and unless 
there are faults. wbich were not detected, a tJhicknesa of over 5,000 
feet of limestme mnst be ~ x p o ~ d .  Near t8he mouth of L o ~ t  River a 
section of them limestones lying nearly horiwnhl is exposed in a 
mountain, called by prospectors Satldlelmck, which b a ~  an elevation 
of more tban 2,000 feet above sea level. Dikes of igneous rock cut 
this limestone at mvcral places along Lmt River, and a number of 
theso wera readily tmced across the limestone by a j~pl'omvth of mow 
and other vegchtion which formed ovcr them, the Iirnestone itself 
k i n g  utterly devoid of reg~ht~ion.  Micrournpin examination shows 
that these dikea are of &politic naturo. 
On Tin Creek, which cnhm Lost Biver from the east about 4& miles 

from tba coast, a large body of granite was fount1 intruded in the 1 i r n ~ -  
stone. This gmnito outcrop i~ Believed to be nearly circular in out- 
line and pmbafly one-half mila in  diameter. Around ita margin tho 
limestone was Sound to be considerhblp altsred, and some sml1 dikes 
of fine-grained pegmatite, probably apophyssa from the main mass, 
welw found cutting the limestone, appamntly parrtllel with tho contact 
of the limestono and granite. 

Under the micmwpa the granite f tbom the main mms js found to 
consist essentially of quartz, biotite, hornblende, orthoclaw and acidic 
plagiaclaao feldspra with fluorspar, either accessory or secondary, 
and a few snlalt grains of a mineral resembling zirrma and believed to 
be cassiterite. Apparently the rock hm been dightly crushed or 
sheared, producing streaks of fino-grained fmgmenhl material of tho 
same cb~mcter rn the original grains, 

In Tin Creek, which flows for Rome distance ialong this contact, many 
hwlders and pebblos, some of considerable size, were found to con- 
tain minerals, which am the result of contact metamorphism. 

The main tin-bearing ledge outcraps nmrly half a mile north of t h i ~  
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p n i t e  boss. It ia a white, porphyritic dike, cutting tlre Port Cbr- 
ence liimestoae, and ~triking nearly east and west. It has been tmed 
from Tin Creek wescwad across the, mountain to Ca~sihrite Creek, a 
distance of abut  1 mile, but haa not been found beyond these streams 
in eitber direction. All of this rock has been niore or less altered, so 
that it is practically a greisen having crystals of emsibrite disssrni- 
n a t d  t l~ roq-h  it. Specimens collected nem Tin Creek a p p r ,  in the 
hand epecimcn, to he u white aplite or porphyry with some ernalI epots 
and large patches of purple. Under the microscope mamy of the orjgi- 
nal minadct sr0 seen to have h e n  replaced by fluorite, to which the 
purple color is due. Pmudornorphs of fluoritu take the place of most 
of the feldspar crystals sndof someof thequartz p i n s .  (SmP1. V.) 
In apccirnens which are stillmore altered, eollectd from the same dike, 
near Cns~ikrite Crcelr, probably vory faw of the original minerals 
mrnsin. TLIE rock ~RI'P, i g  fn~ird  tn c n n s i ~ t  of ~ I c i f a ,  flnnrita, IiiBia 
mica, and quartz, proportioned in the order named. The limestone, 
on the south side of tho dike, is ~ltemd for several hundred feet, and 
contains many greenish minerals, among which epidote and garnet have 
been identified. The limestones north of this dike are wported to 
conbin many small stringers of tin ore for several hundred feet. The 
ore obtained from tho main ledgw varies considerably in genemi appear- 
ance and chairtcter. Soma of the weathered ore f rorn the croppings is 
highly R~LccoLW, and has the apparanee of weathered, iron-stained vein 
qua~tz with small blsck cassiterite cryshls disseminated through it, 
while ot,bsr specimens show clearly their granitic origin and contain 
comparativaly little vein qaartz. In the ore of the latter type the 
caspiterita m u m  both rn disseminated crystals varying in size from 
that of a pin heacl to that of a walnut end as veinlets and irregular 
masses. (See YI.VII, B..) The graniticore  consist^ principally of calcite, 
fluorite, quarts, and large crystals of 'lithia mica; and in addition to the 
cassiterite, tourhaline, topaz, pyrite, garnet, and galem WOE obscwed 
in small  amount^. Quantihtivo analysee of the lithia mica present 
made by Mr. T. Scballcr, of the United S t a h  Geological Survey, show 
that it has the composition of zinnmaldite. In the float of this dike 
Eargo specimens of plena,  wolfcaxuite, and some rnalaohite were (301- 
lectsd, and in the altered limestone near the contact Borne Jar* speci- 
nlenR of garnet were obtained, The siliwmus ore mentioned above, 
when examined with the hand lens, sometimes showed spttnglm of 
free gold. A smple of tbia ore lsl*say~l a for gold and silver gave 
0.38 ounce of gold per ton and a trace of gilvm. The piece assayed 
wt~l  a picked specimen, and not a mmmemial sample. Aswys made 
for other prtiss ar.e reportd !to show smaller amounts of gold in all 
cases. The occurrence of BO much gold amociated with the ma~iterita 
seem to he unueual in .tin oraa, and merits further investigation., 

"Away bg E. E, Burlingam& & Co., Denvm, Colo. 
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Among the 1- material from the cropping3 of the ledge a large 
pieoe of galena coated with yellowish sIt~mtioa products was found. 
This may have come either from the ledge or from the altered lime- 
atone near the contact. An aesay shows that it contains 0.08 ounce of 
@Id and 7.76 ounceu of silver per ton. Both on Tin Creek and on 
Cassiterite Creek tin ore in angular, nnworn crygtalu is reported 
have been found in the graveb of the stream beda. One specimen of 
placer tin of this kind obtained near the mopping of the large dike on 
Cassiterite Creek consiets principally uf crystals of cassiterite, but 
contains dao wolhmite and gwnet. 

The tin-bearing dike ia readily followed from Caasiterita Creek east- 
ward ever a mountain hring an eleration of about 1,000 febt to Tin 
Cmk, a diatance of about 1 mile. At the time the l d g e  Fan oxam- 
ined, in thc Jattsr part of July, 1903, no excwation had been made on 
i t  and it mas impsibIe  to measure the exact width at  any point, bnt 
sarfaw d6bris indiwtd a'wiclttl sf a h u t  100 feet. Since that time 
croavcut trenches hava bee11 made oo the ledge near Cassiterita Creek, 
md the almve estimate is reported to represent the facts." The L%- 

dterite was found to be dhtributcd through the whole width of the 
dike. 
No attempt will be made to give an estimatc of the vdue of a a  

depeit. The davelopment on tho ledge hns not, as pet, gone Br ' 

enough to alllow systematic ~a~npl ing ,  and until fnrtbcr exca~~t iona 
have 'been made the g d e  of the ore find the size of tho deposit can 
not be determined. Picked fipecjrnens sho rn in~  ~s bigb as 17 per 
cent metallic tin hava bean assayed, and still hi iher assays could be 
,obtained by cardul earting. Prom the tests thus fzr made an amrage 
of 6 per cent for the whole width of the ledge ia claimed. 

The foIlowing ~ m y s  of ore co:oll&d on thje Iodo by Governor 
Hutchintson wepa m d e  by Lciloux Co., of New York: 

A m y  of tin orefrrrorn Loat Ri2:t.t. 
Per cent tin. 

........................................... Sampleoi om marked "Dyke". 5.08 
Sampb of ore marked g*moat7*. ..-........................................ 15.70 
Sampleof ore marked "Gteiesn" ..................-................... :. . 4.13 

A @id analysia of o w  sample of the om ifi as follow9 (No. 7951): 

Pm* analp& of fin ore fm I&t R~Pw.  
Per c c a t  

Gold and silver ......................................................... None. 
M oxide ( l e d ,  0 . M  per cent) ......................................... 0.030 

.................................... Copper oxide (copper, 0.085 per cent] .I08 
Rmnic axide (ar~enic, 0.38 per cent )  ........ ., ........................... - 5 8 0  
Tin axMe (tin, 4.46 per cent) ............................................ 5.74 

a For Intomblon iwmlinp developments sukquent  toJulg31,1908, the vrlter i s  $d.+bt~d to aov. 
J.  H. Rntcbinmn, *mine operatw, rho  b r m d ~ l  ilweral of the clnimu here in sepwmlrer, 192% The 
fscbwglren bf him am rmbomted by o t h m  who hsvc vhiied the loality. 
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Per cent, 
Mangsnou~ o x i r k  ( m a n m w ,  0.424 per cent) ............................ -543 
Zinc oxido (zinc, 0257 prr rent) ......................................... -320 
Nickel and mbalt oxiden+. ............................................... m. 
Silica ................................................................... 28-52 
Alumina .......... .... ...........~..................................... 33.59 
Fcrriv oxide ............................................................ 8.31 
Lime ............................................................ 6.75 
3lam.neaia.. ................................. -. ........................... Z5 
Lithium oxide .......................................................... .O9 
Pntaseium oxide ........................................................ .91 
Sodium oxide.. .......................................................... .S6 

................................................ \fri'nter, carbonic wid, etc 6.48 
................................ Gulpharic'oxide (milphur, 0.04 per cent).. .10 

The aluminn, etc., mny contain titnnio acid. Tbe magnesia and alka- 
lien require confirmtttory ddet~rrnf nations. 

Tin ore in the fnrn~ of ~tnnnita or tin pyrites has been found on Tin 
Creek at the uppar contact of tho large gtsnite rarm which hlls h e n  
dascribed, and about half a mile below tha cader i  ta Icdga. Spoci- 
mcns of mineralized granite were collected at this place, which, w 
exarnin~tion in tho laboratory of thm Survey, are found to contain a 
small amount of tin in the form of shnnite ,  together with other sul- 
phido minerals. A mrnple of this ore assay& hy Mr. E, C. Sullivan 
containeti 0.3 p t  cent tin. Minemlizcd gmnite of i , h i ~  ch.harartes 
appeam to cover a uorh~idcrablo at-ea, hut tho ore ia prohnbip of little 
value, except aa showing the distribution of tin through tho granitea 
of the region. 

In 1898 rt party of diaappinted prospectors, returning from Kotze- 
, bnet Sound, wem shipwrwked n fe.w miles ewt of the mouth of h t  

River, and were obliged to camp at that p i n t  d n r i n ~  the winter, A 
cabin built largely from wreckag~ of their schooner is still ebnding, 
and is known aa the Kotr~bue cabin. Thew pro9wtors probbly 
f i s t  applied the name Lost River to bhL stream. 
In tho ~ l u d i n f i .  summer a, mining district was organid by sur- 

vivor~ of this expedition,. with h d q n a r k m  located on King River, 
which entem Rering Sea between L o a t  River and C a p  York. The 
b s t  River i-edon x.rras included at  that time in thc Xing River ~.lecoml- 
ing district. So discoveries of p l d  were m d e ,  however, and the 
region was a b d o n c d  hy prospet!tom. In 190L the writer, i n m p a a y  
with Mr. D. C. Wit betspoon, topographer, of the Geologicul Survey, 
m d a  a bas@ examinstion of Lost River, but did not discover any 
iadiationa of tin ore. 

1 n the winter of 1902 p ~ p e c t o m  again turned their sttention to  this 
region in the ~ r c h  for tin om. Granite-porphyry dikea, which oc- 
cur in the limestones near the month of h s t  River and also near King 
River, first attmted their attantion, and many specinlens of thi8 
maimrial containing dark colored or smoky quartz phenocry~ts, which 
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mere mistaken for $'tin crysfRI~,'' 1ve1.0 wnt ti, vnr.iourr aasayers, from 
whom widely direrpnt  r c p r t ~  were ol~tained. 
FAYIT in the somrner of 1903 CharIcn l C ~ i t ~ d C ,  Lolrlia Crim, and W. J. 

O'Brien discovered the intewstin~ minerals above roforred ta in float 
bowlders in Tin Creek, n t r i h h r y  of Lost Rivcr, and mada a t;horough 
warch, for tin are in that viciniky. Thcy d o  n lnwo wllection of 
rnineds, which way referred to t b ~  wriber wban he ~ ~ r r i v o d  i n  Tellcr in 
July, 1903. l\Ietallic tin was roadily obhined From onc srnrtll ~pecj-  
men by aid of a blowpipe, while the larger pact of the colloct,ionu wm 
shown to contain minerals a£ no WIUR. The collection wus of ~rrffieient 
iokmt to tempt the writer to emtninn the loctlliky In dcbil. Mr. 
Hem and the writer pmeeded to h s t  Ril~pr and wcrc thare al>lc to 
trace the tin ore which bad been seen in Teller to the grrtnitic: rliko on 
Casaitkrite Creek, and ~ l n o  to obtain ~ p c i r n v n s  of ~bnni to  ore from 
Tin Creek. 

Since this examination tho dike tleftcribed h q  hcen called "'Cw- 
sitcrik Iedpnf' in Jocatio~i notieee, and it l~rra bccn definitely t r w d  
th~ough R group of four claiml~. A nrose~ut trench b w  been m d c  
nsar the Camiterib Creek end of the ledge, which, it is raportprl, 
B ~ O W B  that the ledgo hw a width of ffed and ~lmt waitcritn in 
di~seminated tbroughont tbe rock. It i~ also mporkl that other dis- 
coverim of tin-b~aring ledge* in this neighborhood hnce heen m d e  
~ince July, l!W. The claim9 located on Cstasiteritc ledge have h e n  
purcha~ed by nn sxl>erienced mine opemtar and mill im devt?l?loped 
next summer. 

CAFE: XUUSTATN. 

Cape Frince of Wales, the most western p i n t  of Sewad Peninauia, 
is  marked by a high peak known as Cape Mountain. At the south- 
emt bwe of t.hb mouobin a sebtlement called Tin City has grown up 
within the Inrt pmr. Thc Fakirno rillage of Kingegan, the Congrep- 
tiond 3lission, and \Vales post-ofi~% %re l W e d  on the north aifle, 
facing Bering Stmit. From the summit of the mountain Zmt Cape 
and other p i n &  on t h ~  h i a t i c  coast, only 60 miles distant, are plainly 
visible on clear days. On its west and south sides this mountain 
slopes down to  bluff^ that d ~ v p  perpeudicuhrfp into tho sea. On ita 
wuthesrrt side, near Tin City, t h ~  mast rececles northwml, making a 
bight, which affords some protection from went winds, but for thp  pre- 
wnil ing south winds of eumrnar it is pl~ct i~gl ly  an open roadstend with 
landing frrcilities, little, if any, better than those at Nome or York. 

' Tho ncareat g v d  tanchora~e is about 40 miles distant, on Port Clm- 
ense, from .rv hieh thare are several practicrshIe railsoad routes. A 
view of this rnonntain HS ~lwn from York, about 12 mile5 distant, ia 
shown in R. IV, - - - -- 

a A  ckcmtc~l  analyals of ono of thcnu mmplw made by Mr. E. C. Gulliv~n. of the United atales G e  
Ioglcal Stuvcy, rrhows no tmco 01 1111. Thlammplc conqish malnly of tourmaline. 
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The greater part of the York region is occupied by the York Pla- 
teau, which is from 200 to 600 feet above the t3m and is a d t  of: 
erosion ownrring during the period ib which was plwdnced the bench 
described in connection with the L o ~ t  River deposits." 

This plateau is trenched by the streams which drain the region, and 
the vnIleys have V-shapd cross sections, characteristic of newly estab- 
liahed dmi~lage. At the h e  of Cape Monnhia, which risea ta an 
elevation of 2,800 feet, the York PEateau has an elevation of about 300 
feet above the aea. The interbedded whish and limestones above 
described form the bed rock uf the plateau aurface surrounding Cape 
Mountain, but the mountain itself is oornpsed almost entirely of a 
granite boss intrusive in the limestone. The contact relations of the 
granite and limestone have not lwen studied in detail, but fmru dab 
gathered in the hasty remnnrri~awes it appears that the granih cuts 

' ncrosa the bedding of the limestone. T b i ~  granite has already been 
descrikd under the heading &' Igneous rock#.'' 

The writer's visit to t b i ~  locality was of necessity a very h w y  one, 
and work was hampered by exceedingly rainy weather, BO that his 
observations were limited. Specimens of tin ore, however, were 
obtained from surface d&bris, wbich undoubtedly came from the granite 
of the mountain, though the ore waa not definihly traced to its p k -  
tion in the solid rock. It is reported that tin ore has been found in  
at least three distinct places on thia mountain, and that, iit occurs in 
somewhat irregular deposits wbich ham sn east-west. trend. Seved  
short' tunnels have been driven into the mountain, but are rspal-hd 
not to have reached any ore bodies. The p n i b  from some of t h w  
tunnels is partially altered to greisen and ja~ti6es the belief that the 
ore bodies may be not far distant. A sample of t h i ~  granite, analyeed 
by Mr. Sullivan, of ths  Survev. waa fouad to contain a few hundredths 
of 1 per cent tin. 

The ore obtained at Cape Monntain differs general appmnce 
from t h t  seen at Lost River. Large pieces of nearly pure =siterite, 
one of which weighed fully 9 pounds, are mid to have been found on 
the surface of the mountain. A specimen wbich the writer obtained 
weighs approximately 2 pound8 and is nearly pure cassiterite, show- 
ing few cqstal  faces, but embedded in it and srirrounding it ere long? 
alender needles of tourmaline. While in thia viciniky the writer ww 
a number of l w g ~ ,  nearly colorles crystala of cassiterite which were 
pmtically t ransvent .  Near the end of the se&wn ta large m o u n t  
of supposed tin ore was callected on the h n k s  of Cape Mountain and 
shipped to Seattle, where it wm examined by the writer and from it 
samplea were selected for study in the laboratory. This supposed ore 
contains very little tin, but sevel.al dark crystalline minerah which 

~r,llier, k J., A m n n l l i m a e  ot the northawdem portion of m s ~ 3  Peninnula, hlaslra: Rot 
Paper O. B, Ueal. M m y  No. 2, 1902, pp. 36-H. 
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have been mietaken for arsaiterite. A sample w w ~ e d  for tin by Sir, 
Sullivan, of the Survey, contained a tmm of tin, a few hundredths of 
1 per cent. The principal c-nstitaent is tourmaline, in slender black 
or hrown needles, and wolframite or wbeelite are probably present, 
if, as neporhd, B considerable amonnt of tungsten wltr found. 
Tin ore was h o v e r e d  on Cape Mounhin in July, 1902, by Mr- 

A W. 6 J. Bsrtels. In &a fd of 1902 he hronght out  a largu! colIection 
of specimens, which on oxaminstion by chemists ~ n t l  wmyers. wag 
found to h d n d e  some tin ore. Extensive devebpmen ts wen? planned 
for the aeawn of 1903, and si well-eqnippd prospecting. phnt \%-as e ~ n t  
t~ Cgpe Monntain. A large dynamo driven hy a gmmline engine WIR 

to be placed n a r  the b h  at the p i n t  now known as Tin City, and 
from t h b  dynamo wires to several p i n t s  on the mountain were to 
apply power for electric drills. By the use of these drills it w a ~  
exprted tht  tunnels could r d i l y  he extended into the hwrt of 
thc mountain and crosscut the ledges from which has come tbe float 
OFC. 

dfter spending nearly the whole of the season of 1903 in pet.ting 
Ehe machinery in phce and establishing the winter camp i t  was foltud 
thek the engine for driving the dynamo was defective, and the plan 
for development work during the winkr of 19034 w m  necewerily 
suspended. 
KO work is now in progress on Cape Mountain, ao far as in  known, 

and very little ad\vanca has been made in revealing the nature of the 
ore deposib since the float ore was 6rst discorered. This work, how- 
ever, will undou6tedly be resumed in the summer of 1904, and it is ta 
be expected that by the end of that masoh more definite informtion 
will have bean obtained. 

LOCALITIES FROM WHICH LODE TIN HAS BEEN REPORTED. 

The discovery of tin ore in ledges bas been reported by prospectow 
from many other Imlities in Sward Peninsula, some of whioh deserve 
notice, sinm the geologic conditions are known to be promising, nnd 

1 they will be dwribed in some detail. 

These islands, which lie in Bering Stmit, midway between Alaska 
and Siberitt, are mporbd to be composed of granite, though they have 
not been examined by geologists. It is probable that they rspre~ent 
an intrasion ~imi la r  to that st Cape Mountain. It is reported that 
copper ore hss been found on them, and should the tin ore found on 
C I ~  Mountain develop commercial: importance they map merit 
invmtigmtioa. 



26 TIN DXPO8IT9 OF TELP: YORK REUIOX, B L A B K A .  Ino.224. 

Tbie mountain lies about 11 miles north of the mont,h of h t  River. 
The Iwality can wjlr be reached by a road up h t  River from the 
beach, or hy rt road following up Don Rivcr fmrn Port Clarence. 
Wngonons havo heen driven orer both thew xr~ntes. By the latter route 
the mountaia is prolrrrbly 20 m i l a  from deep water of Fort Clarence, 
The bed roclr c x p p t l  on the mountain caneists of highly aitered lirue- 
atones, and lrlack s!ntes which resemble the slntes near York." 

The sdimentary rmks sre cut by a number of granite ~ n d  rhyolite 
dikes, which are believed to strike approximately P I W ~  and wegt. All 
of the streams which bead in Brooks Mountain, n~mely  h s t  River, 
Don Rircr, Tork River, and Mint River, carry gmnita howldam that 
hare h e n  derived frorri the rnountttin. 
In 1901 the writer olwnrved in this vicinity some of tho minerals 

tbtat have h e n  found wsocirted with tin in the l e d g ~ ~  Paen witbin the 
past sewon, tlnd in thn winter of 1901 s prouptor, who li~lrl spent 
considerable time in t h i ~  =me region, gent a wllection of them ~min- 
crals to the Geological Survcy Ofice. This wllection contains a grest 
deal of tourmaline ant1 prnct ,  h t h  of which Rre nsmiated with t in  
ore on Tin and Cassi tcrite creeks, ahou t 4 milm south of Brooks Moun- 
tain. This locslitr EPCIIL~ promi~ing for fhi! occurrence of t in-brnri l i~  
veins, though so far tls i s  known to the writer no t in  ore h u  yet hocn 
identified. 

m x  RIVER. 

On the wed side of Don River thore is EL r idg~of  high bills corn- 
p e t l ,  in prt, of  slate^ liko thoao found amr Y ork. , 

Thse ~lntes are cut by intru~iva dikes of quartz-porphyry and 
granita resembling the in  trusives of Brooks Mountain and Lost Hir~or. 
Some of the minemls often msociatcd with ti11 OPP have been f o ~ ~ n d  
here, and the regiun is worthy nf some invcgtiption. Tbis region 
liea about l o  mile8 mst of k t  R i v ~ r  md 9 miles north of Port 
Clarence. 

EAR MOWKT-. 

Ear Mountain is  50 miles north of Teller and 10 miles ~onthwest 
from Shishmaref I n k ,  n large, sballaw body of wetar, nol navigable 
for ocean vessels. Should the reported discoveri~g of t in  he verified, 
and the ore OCCUF in c~ulmercial quantities, a milrod not over 50 milas 
in length could ho built to Fort Clarence. 

Thk mountain ia  an imlated upland maw tbt has an altitude of 

nCollier. A. J., A recoanafgvnnce O f  the northwerrtern p r h n  of PedDBtlh  hlaslta: Prof. 
PaperU. R. Geol. Sumey No. 2, lso2, p. SO. m. LE. 

b Collier, A. J ., Irlem, pp. IM7. 
+ 
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2,308 feet above the sm. It, stands on a well-marked plstmrttl surf~ce 
that hss an elevation of l.mhl fwt. This plab~t l  has Zwen co~~elated 
with the Kugruk Plntcsu. and in due to tin mrlier em of emion than 
that which produwd t.he York Z'latei~u. 

The seclirnentary rocks snrroz~nding  FA^ Mountain mn~ist rnninIg 
of qu~rtzites and d ~ r k  slates, m-llich re~ernhl~  trip ~ I n t ~ e  near Ynrk and 
have been corre1at.d with tbe~n. The corn of tho mountain ir n gma- 
i t e  boss or stock io2.ruded in t h ~ ~  slates. J d i ~ t i n ~  from the main 
granite mwsg there is a fringe of intrusiva quartz-porphyry rind rhyolito 
dikes which me regarded aq offshoots from tbn mnin i n t r ~ s i o n . ~  

The graniks of the m ~ i n  rnms are c o a ~ ~ e \ v  vr~7ntrtllino find eonsi~t  
essentialIy of qmrtx, orthoclme, ~ n d  biotitn. A specimen from nno of 
the smaIler hodieq, exsrnined microswpimlly, is made up essentially 
of quartz and of orthoctaw nnrl plrlgimlrtso f~1dsp l .n .  A Ilnrrow dike 
from the same mgion ITEM f o ~ ~ n d  to consi~t  cli~enbially of quartz and 
feldspar, with muscovite, lergalg ~ s c o ~ ~ d e q ,  and a wecontlrtry grnwtll 
of feldspar surrounding the larger orthoclam C ~ J * R ~ R ~ A .  I n  y&r AIourr- 
tain R platy structure brought out hg the wostherin~1. gigircs the ~ o c k  a 
stratifid appearance. 
Tin ore has been reported tn owtir in thin re~ion, nnd it ifl prohnhly 

true that some cawitecitc h ~ u  been brought ant hy pro~pcctor.~, Tho 
specimens of supposed ore which were submitted to tho writer can- 
h i n d ,  however, orilp traces of tin, though Rome of the minerals often 
a~ociated wit,h ih ores werR present. On the north side of the nioun- 
tain quartz-porphyry dikes cnn bo traced for coasidemble distances. 
Severnl specimens of these mcks have been c~ref l~l ly  examined in the 
laboratories of the U. S. Geological Survey. Appnrentlg they wore 
originally rhyolites or quartz-porphyries, but in thin saction8 they 
show cotwidemble alteration. bl one cawe the porphyritic texturr! of 
rhyolite remains, but the minemls, especinllg the feldspr plienmry ats, 
are partly replaced by tourmaline and pyrrhoti te or magrrstio pyrite, 
as ahown on PI. VI. In t,llifl case tha tourmaline waa probably first 
introduced and mas followed hg the py~rhot~ite. No cns~iterita hae 
been identified in the wetion. In mother trection tho original te,xxture 
ia completely obliterated nnd tho ~+ock curwists essentiall?- of tonrrnrt- 
line in radiating groups of crystals surrounded by a groundrnw~ m ~ d e  
up principally of crrlc.iite with some quartz (PI. VII, A). Magnetite 
and biotite mem to be pre~ent in small amount& find prohabIy aka 
cassiterite, though it bas not  been detected in the thin sectiona. This 
specimen resembles in texture the 1 uxnllirtnit~ from Cornwall, hut 
differs from it in composition, since the gro~mdrnms of tha mica1  

ahlliar, A. J.. Pmf. Pager IT. F. Gwl. Sr~rvey No. 2, p. 35. 
bcolller, A. J., op. cit., p. 30. 
sEarker, A I l M ,  Qmrt .Tour. CeoI. 6m. h d o n ,  IBa5. vol. h1, p. 141. Roeenbmh, H., M l l t r a s k ~  

k h e  Phplographie der Maseigen Geateine. rol. 2, pt. i, p. 50. Kemp, J u l e s  Furmnn, B&ndhok wl 
B&, p. E 
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luxullianite consists largely of feldspar nnd q~tnrta, whils in thin rock it 
is largely mlcite. 

Four samples of rock f r o n ~  the north side of Ear Mountain were 
msayed for tracer of tin hr Mr. Sullivan of the Survey. Whilo none 
of them cttrry tin in comt~lercinl qurtntities, traces nf tin, e~tirnabd at 
a few hundredths of 1 per cent, wero found in dl of them. A pros- 
pecting shaft, it is reported, WBR ~ r ~ n k  on one of these dikes, and 
samples obtained from canside~uible diqhnce hnlow the surface were. 
found to be largely n~ltde up of dark miccl and tonrmalinc. I t  is d m  
reported that stream tin h s  been found jn ~everul of tho cmek~  that 
h e d  in Ffir Mountain. - 

ROT RPRINBR. a 

This Iocality is 70 miles northeast from Port Clarence, about 30 
miles southeast. from the head of Shi~bmaref Inlet, and 30 milou from 
deep water on Goodhrrp Bay. It t a k ~ s  its name from a group of hot 
sulphur springs, well lrnown to prospcto~s  snd minerw, around which 
them is usurtlly rr. small village of tents. 
In summer timn the WSURI route of tmrel to this lowlit? is by way 

of Imuruk Raqin and tht! Kuzi tzin and Rngsuk rivers. If tin depmitq 
of value ~hould be discovered i n  this vicinity a r o d  wottld probahly 
IH constrnctcd to Cioodhope b y .  The pneml t ~ d  roek of this 
vicinity iin graphitic mica-schist, but at Hot Sprinp this whist is 
intruded b~ a larg~. hrrdr of gmnib severul miles atrow. Tha gnnite 
is of the ssrne Een~ml type US that. of Ear Mountain, but it hwa not 
bean exarujncd rnicroecopict~ll~v. I n  Professional Papr  KO. 2 two 
characteristic hndscnpes within t.his granite arm are shown on Fls. 
VI lI  and JX. 

Since the discoveries of t.in ore were d e  in the granites of the 
York region, prospertors hare turned their attention to this area, and 
8arnple-s of tin ore pt trp~t ing  to cnme f h n l  it were bmnght to V ome 
late in the w o n  of 1903. 

Sear the headmteru of tbe wrstern tributaries of Binnall Rirer, in 
the mgion mut,h of tho c~stern extension of Kombne Sound, are a 
numhr  of small i d a k d  nwar of granite, surrounded hy massive 
erystrrlline limestone8. Them gmoil~ic have h e n  mow resistant ta 
wenth~ring thrtn the limestones, and stand out. aw prominent bills or 
buttcu. One of these forms the well-known landmark called the 
Ames h m ,  which was vo n a m d  by Kotzehue in 1816, bemuse &&ita 
summit in i n  tlrr forur of two asses' P H ~ . ' '  A few mile8 to the north- 

-- 
aFn;Her, A. J.. A rrronnnlmncc of the iintthwMern portion ot Seward P e n l n d ~ ,  nlwka: Prof. 

hpct I:. S. Geol. Furvrby So. 2. I W L ,  p. L5 
hThh note Is hmi-hd hy Mr. Fml 11. M M t .  In aclvanca of his report mn "A remnnnimce of 

thc riortbemutptn pclrt Ion ol Wwnnl Peninrllla." 
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west is another gmnite arc% ~ m a l l r r  and much 1 ~ m  prominent than 
that forming the A ~ w s  Ems. TIIPHC two Immlitiea are situated south of 
the Smnd and, since t b ~ y  :vw r~ot fuvornhle places for placer gold, 
have k e n  mmly risikd, A third granite nrra makes up the centla1 
rnam sf the elc\.nkd wotrmhcd bctmeen ICiwalik and Duckland rivers. 
This ran@  extend^ from I i o b r h u ~  ,Sound to 'within a few mile8 of 

I Koruk River, a dishnca of n h u  t 40 mi leu. I lorc tha gmnit.cs RTC 

found only in the h i ~ h e r  centmI part of the mn9a. and rrc uuvrounded 
ht* Iatcr eruptires, including rrnd~~itic rocks and lavaa whicli folm the 
lower hil2s. 

T h w  p n i t e s  are a11 varirthle in their textiiro, nnd often ~ R V O  ttn 
extremely coarse, pegmatitic appearance. Twinned ortbacl~se feld- 
s p m ,  2 or 3 inc.hes in length and three-fotirtl~s of an inch thick, Rre 
not uncommon. and hornblende rrystals of large A~YC arc: farlnrl in 
plam. h a l i p ,  quartz seems to be nhncnt rind tbr rock Iwcnrnea 
sycnitic in chamcter. I.rnori& WBS seen in joint p l n n ~ s  in  t h ~  gmnites 
n o r t h m t  of the Asses k r s ,  ~uggesting the p i l d e  prrnenct* of tin 
ore8 such as m u r  with this mineral in the we.utern p r t  of Send 
Peninsula. 

Dr. Chhell Wbi tehd ,  of the Maska Banking nnd %fo D ~ p i t  
Campang, mporttr the presence of -5iteritp in tht! form of tine s ~ n d  
in gold tnken from Old Glory Creek, which hmda up toward the limp- 
R ~ O ~ O  arefa in t~hich the prerious?~ rn~otionrd prnnitr, masses of she 

. &ses Ears rcgion occur. 

LOCALITIES WHERE STREAM TIN HAS BEEN FOUND. 

Buck Creek was tba scene of the first actltal m i n i n ~  of tin ore in 
AImka, and is the present renter for tin-pltlcer mining ~ E t i ~ i t i e s  This 
aettleln~nt iu on the Arctic dopo of Scwurd Peninsula, rrbollC 20 miletl 
northeast fmm Tork, and 4 n;i[ca fmm tido watcr an Lapp Lagoon, 
an inlet from Zhc Arctic O m e ~ .  I t  ia rcac'hcd by a wagon r o d  from 
Pork, which follows the I~cd of hnikovik ltivcr for 10 miles, then 

s crosses a low divlde to ('frouse Creek und follou?n C+rouse Creek to its 
junction with Buck Cr~ck. This rontl is fili rly good, except for la 
miles of  oft tnnd~rr on t l i ~  rIitmiflt! I I F L ~ W I ~ F L T I  h n i k ~ v  ik River and Grouse 
Creek, whem it is almost impsm4aMo f c ~ ~ .  1wal.y wqons .  A good road- 
bed could easily bo built hem hy bringing gravel from Anikovik 
River. Lapp L a w n  is not anviphln for n ~ ~ g o i n g  vessels and affords 
no barhr for ~ u c ~ h  amft. I t  iil n Inrp,  RIIAIIOW I d F  of water, *pa- 

- -  -- 

eTbh deacrlpdon of Ihr tfn plecem of Bur-k m c k  I*  1 4  on thr work 01 Mr. Fmnk L Em. 
bTbeStsndarrl nlctlnnnrg glrm tho IolluuvlnK rlrflnEtlon nf tnndm:" "A mlling pldn af Russia 

mud Siberlk awered with mnnr kn4 nl  Utrrrr vrr): illnl*t nmll mamliy." "The ' tundms*af northern 
Iatltudes are frown plmlna of whlrh Ihr hurlwe In ru~*r*n r l t h  tmlc mcmes and otherplant%"- 
Archjhnld Cidkle, ToxGBmk of t iwlqry .  
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rated from the Arctic Ocean hp- a low sand  pit, on the seaward side 
of whicb the shallow water is reported to extend out about 9 miles 
from the coast, so that landing i s  difficult, For mall, flat-bottomed 
boats, however, this lngoon in  aariptrlc, and it is possihIe that such 
boats might, but not probble that It hey oror will, eotiver tin ore from 
the Ruck Creek miws, 'ont through the inlet, to vessels Igiog offshore 
in the Arctic Ocean, It is reported that si~iall boats cam be brought 
up Mint River and Grouse Creek to within 1 mile of the month of 
Ruck Crekk. These streams, bowewr, are shallow md cmked, and 
it is not probble that they can he nsed ~ucceaafully for conveying ore 
from Buck Creek to the sea. 

The plateau almdg described extnnds northward from the town 
af York on the c w t  nf T3ering h3ea to the Arctic Ocean. It hns an 
elevation of h u t  600 f ~ a t  near York, and slopes to  aea level a few 
miles from tho Amtic conat. BIIC~E Creek and the other streams in 
its vicinity flow in campamtirplp new v~1Ieps cut in this plateau. 
Above thr; aurfaw of tbe plateau there are several bnttes, of which 
Cape Mounhin and Potato Mountain a are the most prominent. Potato 
Mountdn is 8 I u r p ,  cone-shaped mountain, having an elevation of 
1,370 fcet. From this mounhiu a range of low hills extends north- 
ward for s distance of 3 or 4 miles toward Lopp L a w n .  

Ruck Clpek is a smaIl stream, about 5 miles in length, which rises 
i n  this mngr! of hillw and flows ~o~athemtward tO Grou~e Creek. Its 
watcra urr then carried northward through Mint River and Lopp 
h p o n  to the Arctic Ocean. Abut 1 mile from ita month Buck 
Creek remiv~rr s large tributary from the south, called Sutter Creek, 
and about 4 milea ahore ib mouth it again forks, the two branches 
k i n g  known, respectively, as Right and Left forks. Several smller 
tributaries are received between Sutter Creek and these upper forks. 

The bed rock on mbicb the York Plateau is dereloped, and in which 
Buck Creek Valley is incised, is 8 dark, slaty schist, which hm heen 
alredy described. Along Buck Creek it bas the characteristic joint- 
ing described in  the general diecussion of the geology of this redon. 

The mountains weat of Buck Creek, inclrrding Potato Mountain, aro 
composed of similar slates. They apparmtl~ contain no intrusive, 
igneous rocks, either of the greenstone or ~mni te  type. 

Near the; mouth of Bnck Creek bowlders and pehhlas of pensimtet 
occur in the grs~el  deposits. Them have not been traced to their 
source, but they probablp came from a group of hills on t.he east ~ i d e  
of Grouse Creek before tbe present drsinsgc wwq established. At & 

number of places along Buck Creok smnll qurrr;tz reins were found 
cutting across the bedding or running parallcl with it through the 
slat,e. Some of these quartz veins tlre as much as 3 or 4 feet thick, 

oThe namo Conlcftt Hill was npplied to thlu mountain bp Crrpmln Bewhey In 1m. Tt Is mid ta 
have been called " PotRto Muuntdn " hy the Rumlan~. On the top~paphlr. mag. Prof. PaWr SO. 2, 
PI. XU, the mountain k calltd I4Cone Hill." 
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nnd two of thcrn can Jm P:t7w('C<1 for IE q t ~ ~ r t ~ r  of R ~ti i le or IIIOPP. 3ImtJ 
of tho v~lirls i w  mprr ~ltringetx, f or 2 inches thick and only R few 
feet long. Tn one inshncc a reit1 of nmr!y pula ppr i t~  6 or R feet  
widm ans spcn. I'ebhl~s of pjrite d or 3 inchcs it1 d i t l m ~ t ~ r ,  oxidized 
on the oz~tsidc, art! found in thc grnvcln Iwlow tbi* v ~ i l i .  

Mr. Rdgnr Rirknrrla P P I H ) ~ ' ~ ~  0t1 this d r p i t  ns fo l l~ws:  
Tho m ~ t m  ol the ~ p i t e r i t r t  rnn lw! -lily tmrwl tn thr drtp nf the [Pntatn Moun- 

tain] ran=, where Et undollhtedlp m u r a  in muntlew #innl l vplrlu uri11 V U ~ ,  mme 
tiinea R I F K I I . ~ ~ ~  wit11 QILW~Z and pn t llornwrh ty ~rrtteml t h r o u ~ h  t l~r  irkaw that t bp 
actinn nl thv plrmentp has war lrd  it  Imm t!lr hillsirlefi and cuncantmtt4 it in the 
n t m r n ~  hralnar in appr~ciable r l e ~ m i t ~ .  

Though ~pecimcn~l ohbined from tbc glnv~i  how that this is  tme, 
no reins of this kind were seen hy Mr. IICM nor by the nrtrnher of 
prosptcrm who were nctirvly enp~grd  i a IL s ~ ~ r c h  for tin-bearing 
veins. It in of intcrcut to rlntr thut r l o  gninit ic rocks or arid intnl- 
~ i r e e  of any kind h ~ r c  Iern fnl~nrl t~wo~'int.rrI wit11 the phllit~cr, nor 
hnvt! any prhl>l~s of sad1 rock* I ) w I ~  forrnrl in the g.mr~1.r. So far sa 
the ~urfnre jntlimtions ubow, it ~ p p r s  thnt the tin ore has its source 
in veins which arc of di~ltinct o r i ~ i n  f i r ~ ~ n  lhtar, found in awwiation 
with granitic rock. 

Thc gravel dcpc~~itn in t l ~ c  brrl of Duck Creek ni* from 10 to 150 feet 
wide, \-ttrying greatly in rliffcrrnt pnrtn of the creek. 

C i ~ ~ ~ i t , n r i f ~ ,  i l l  Lhn form of ~ t i r n ~ l l  tin, in distributed from themonth 
of the croslr to wilhin 11, niilo of its hmti, ahove which p i n t  little more 
than trncse bt iw  l~netl fnrrnd, l'hr ore varim in sir2 f r m  fjne ruinrl to 
pehblc~ weighing 13 or 14 j-rr)undw. Scvar~l  pieces from 3 ta 8 pnunds 
in w ~ i g h t  wern sm-n lly Mr. Wcm, thoug.11 the avenge size is murh 
smaller. A f ~ w  of tho pebhlca are p~rfectly roz~nded, bat most of 
t h ~ m  are H U I ~ R R ~ I I I R ~ .  Tho or0 f I-ORI the claims near tho mouth of 
ltuck Creek in p - n ~ r ~ l l y  well rounded, while that from near tho hmd 
is sburp nt~d nng~ilnr. In ~ e n c r a l  tho etretlm tin grows mom angular 
RB tho hend of tho creek i n  ~pprmebd.  

'rho color of t hc w s i t ~ r i t c  rar i rs  from ~ l n l o ~ t  black to  a light rcain 
or amber; when ~ P I I H ~ W ! ,  IIOWPVP~, it makes a light-colored rrosinoua 
powder, hy which it ir rpndily distinguiah~d fronr hemntita o r n  other 
iron m i n e ~ n h  thnt aw f ~~qarni l ly  zniabkerl for it, ~ i n r a  thaqv invrt~iahly 
givo R distinctly rd, brown, or Mark powd~r.  A rimnl~cr of apcci- 
men8 ohtained with piews of qunrtx and dmte nt ill ~ttacbrtl to 
th~rn, leaving no doubt a9 to the local origin of tho fmgmcnt~. Some- 
tirl~en mrnall pi~cee of a.siteri te arc fount1 inclod latwccn f mgmenk 
of alnte, showing t h ~ t  the ore sometimes wmrs ttq vt-inlets in the  hed 
rock. 

Nmr the bend af Ruck U m k  3fr. FApr Ricbd ,"  in 1W2, tested 
-- - - - -- - 

QKlcknd. FAmr. ?Nn dopzltrol the York W r m ,  Atukn: Eng.snd YIn. Jar., rol.75.1W3, p.m. 
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the gral-els systematically and found that they contain about 8 pounds 
of 60 per cqnt ore t o  the cubic yard. The w l u s  per yard on &i@ basis, 
with tin at 28 cents per pund, would be $1.34, out of which charges 
for shipping and treatment would have to be p i d .  

Mr. Hess saw panninge made at a number of places dong Buck 
Creek, but not enough to test thoronghly the richness of the gmvela. 
The best that were seen m e  from immediately above the mouth of 
Sutfer Creek, where a drain ditc.h from 2 ta 2+ feet' deep was under 
construction. Seven pans taker1 from various parts of the gravel 
thrown out of this ditch gave about 1 pound 6 ounces of concentrates. 
Estimating 20 pounds of gravel to the pan, this wmld give approxi- 
mately 27 pounds of, say, 50 per cent ore to the cubic yard of gravel. 
&d rock waa here 5k feet below the surface, and the gravel approxi- 
mately 100 feet wido. A few good colors of gold were found in the 
concentrates. At this point there seemed to be no difference in the 
distribution of the tin ore through the graveis below the ~urfam. It 
seemed from the evidence of prospectors that this uniform di~trib11- 
tion through the g r ~ v e b  prevailed genenrlly along the meek, though 
at one place it wau fonnd to be richer on bed rock. 

It is reported that raasihrite has been fonnd in a bench near the 
upper forks of Buck Creek, but no definite data were obtained con- 
cerning the nature of the occurrence. 

On Gronso Creek, below the mouth of Ruck, the ramount of tin ore 
is reported to be very small, and while Mr. Hese foand no evidence of 
pfospcting in this aedion, and ia of the opinion that practically none 
has bccn done there, t.he p v e l  d e p i h  are more extensive thtrn those 
on Buck Creek and seem to ba worthy of attention. No large &mounts 
of cassiterite, have been reported from either Gold Creek, a tributav 
of Grou~e above Enck, or from Sntter Creek, thc large southern trib- 
utary of Buck, noy has mach gold been found there. 
To summarize the evide'nce with wgard to the Buck Creek region, 

tin ore has heen found in the gravels of the creek from iS mouth to 
within 1 mile of its head. The pap streak appears to be confind to 
the prasent stream-bed and flood-plain deposits. Jn the preaant creek 
bed the ore is fonnd from the surface to tho bottom of the gravels. 
Outside the creek bed, in the flood plnin, there is a covering of moss 
and muck above the; pay gravel. No cassiterite is known to h ~ v s  hmn 
found on the hillsides surrounding Buck Creek or on the plateau 
surface in which Ruck CreekValley is incised, t h o ~ h  such an occur- 
rence is to be exp~cted. The known pay streak variefi in width 
from 10 to 150 fect, and in thickness from a few inches to 5 feet. 
E9timatt-w of the amount of tin ore in the gravels vary from 8 to 27 
pounda per cubic yard, but very fow comprehensive Geatg have been 
made. 

At the time of Mr. Hem's visit to Ruck Creek, naar the end of 



-1 STREAM rn ON BUCK ORREK, 89 

Jdy, sluicing for tin ore was in progrcn~ nt only orlo plwe, Tho 
creek valley stiIl cuntained  rea at drift& of snow, ~ ~ n d  mining  opern- 
tiions g~nemllp were retarded I-PF t.hc latonms of thn ~eaw~s~n. 

Stmam tin is harder to xpamta f ronl thn mveE t h ~ n  is  p1d on 
amount of its lower specific p v i t y ,  hut tht: methods crnployd in . 
washing it out were modification6 of snmewhnt primitive proce~wg of 
gold placer mining. Ten men worc sho.r.cling into tl~r! one st,rinR'' 

of duice boxes and s clean up was made four tinlm r dsy, MI t,hot the 
work was frequently interrupted, Tho ~ l t l i r e  I m x e ~  used WCM It! 
feat bng, 24 inches wide st the npper end and 29 inches wide ~t 
the lower end, and 2 h x ~ q  were nscd in a " string,'' ma kin^ p: ttfltfll 
length of 160 fwt. A '' dove box" 8 f ~ e t  long, 4 f c ~ t  wirla ~t thc 
upper end and 23 inchea wide at tba lower end, mitb riffles, wns 

Bull. 2- 
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introducml twtween the fourth and fifth h x o a  from the upper end 
(we fig. 4). Ordinary patterns nf Pole and Runprisn rifflw were 
~imd, ~xcept  that thpy were m d e  of 94 by 1& inch material, which is 
l ~ r g c r  ~ n d  helt\ier than that ardinariiy umd in ~I~t ic ing  for gold- 
Alloi~t  1011 minrr'n inchts of wakr cqnxtitubd rr sluice bead for this 
nppmtus. It is .rc?prted that the conccntraha obtdned wem& 
~lrouk 40 pnuntls pcr dny ta the ahovel. The concentrabs from the 
~Iuica Il~xt:s wcro further conmntmtd by hand by panning in a Imx 
6 foot long by 3 feet wido narl 8 inches deep, into whicb water Aowed 

ha. ?L-Bm & In xluhlng sttesm t in  mweatm- 

through rr an-s how ~ n d  flowed out over an apron 4 foot long in s 
strearla nlmut threcqtiartetrr of an inch deep, r t ~  sbown ia fig. 6. The 
mncentmtrd grave1 WRR d u a l l y  worked up over the edge of the pan, 
which aw k ~ p t  junt ~ubrnergd at the nppr end of the apron, where 
thc strcarn af watcr carried nwap the lighter portion, while the hmvier 
prticlcs n ~ n k  in the box. It is reprted that concentrates traakd in 
t h i ~  urlry av~raged m b o ~ i t  50 per mnttin. Thc lar~er  pimco of foreign 
nlnttcr werc picked out by band. The impurities in tho concentrates 
arp tnninly hLmstitc, mnRnetite, quartz, and slate. 

b t c r  i n  the season Rome sluicing for tin ore was done at several 



COLUER.] STREAM TIN ON BUHNRR CRERK. $5 

other p i n k  on Buck Creek, snd aItogether a considerable amount of 
tin ore, estimated at  from 30 to  40 tons, w w  obtained and hauled to 
York for ~hipment.  

Should further prospecting demonatIrato that t*here alas larp amounts 
of stre~m t in  in Ruck Creek or ttny of the neighboring streams, prac- 
tical millingwill reqrtiro the introduction of rr~oro economiwl methods 
to overcome the handiap of short Reasons ttnrl higlr wages. In other 
prta of Sewad Fcninsala hyrlrnnlic mining hw been practiced with 
marked snocesa in the g ~ l d  p l m m ,  and the same method can prohmbly 
be adapted to tho tin plmrs aw wdl. 11'ater far this purpose can he 
obtained f mm the streams rining in the York Mountains. The feasi- 
bility of collecting. water fmrn the% streams for working the tin 
placem of Buck Creck and vicinity will he d i l y  Fieen from the topo- 
graphic map of the r c ~ i o n  (PI. U), but tltr: quest ion whether or not 
the d e p i t n  will wnrmr~t  thr n w m w q  expenditure can not he setded 
without further dovelopnl~nt. 

The localitim on Anikovik River and Ruhner Creek where tin om 
w i l ~  discovomd in IPM, arp. 9 and 3 miIes, respectively, from York. 
Huhnor Creek  flow^ into Anikovik River fmnl the west, a short di* 
hnco north of tha point whrre h n n e r  Creek enters the Anikol-ik. 
Thn following description of thcse deposih is quoted from Mr. 
Brooks: 

Oa Eubn~r C m k  2 or 3 feet ot gravel overlit.8 thn herl rock, which consism of 
arenwurr mhihbr, often p p h i t i c ,  toether with gome wphitic ulateg. Thin is part 
of the whia pekes which haa heen descrihecl. The brd rock i~ much jointed, the 
whktn  twin^ Z~ruken up into ~ i l - ~ h p e c E  frapents. Thry ~ t r i k s  nearly at rifirrlt 
ang1:lt.s to tl~s cotrm of the &am anif oEex natural ritRa~ for tho concentration of 
h a ~ i c r  ~naterial. A hasty m ~ n a i s a a n c e  of the drainago h s i n  of this a t m ~ n ,  
a l ~ i c t ~  iecludea not more t h  a quare  mile of aree, showrxl. the m e  wries of rocka 
tl~mrr~hont its extent. A t  R few lrrcalities Rome dmply wmthelml, dnrk- ree en intru- 
pivea were found, which, on examination hy the mirmcnpe, r e r e  fot~nd. to con~iat  
aha& entirely of m n d a r y  mineralp. In some PBRPR, I~OWCYR~, 8 l i t f l ~  plagio- 
claw wss etill nnalterer.1 and rr ~rr~eption at nphitic wirnct\~re remdned, RO that 
tbeae we pmbsbly of a d i a k i c  characwr. Tho ~lstea mrl ~ r h i a b  arm evcrywhem 

I penekated by amd.ll 1-ein-, r o n ~ i s t i n ~  r ~ ~ u ~ ~ l l y  ot qri~rtz with mrne csldte, and fre- 
quently -jug pyri t~  and mmetimpn gold. T h w  reins am very irregular, often 
wirlening out to form bleh, ant1 w i n  mntmiing p r ~  RA not t~ h w i l y  tracvshle-. 

The ~ t m m  tin is concentrated on the lml w k  with other h~nvy minera2~, and 
found hy the minera in t l i ~  mluice b o x a  A gample ol the concentrate * in one 

af the alnie hoxes ww emmind  hy Alr. Arthut J. Collier, and yieldd the follow- 
ing minemls: Cwitedte, rnsgnetite, ilmenite, limonite, pvritr, fluorite, grrrnets, arid 
gold. The determination nT percent- by weight nm ru  follow^: W percent tin- 

mBmokn, A. B., An mcumce  ul alrenm t l i ~  In 1hc Pork rdm, AlmaIra: Mineml Rernltrce* t'. 6. 
lor 1m, U. 8. Oaot. Burvey, IWl, p. 270. 

bThe  ample of them m~cntratt.a frnm whlth the fint delermlnaticm of on we In Alaska w a ~  
d o  WM obtained Imm C. 5. Klttred~c, whn WAS m i n t n ~  MI B u h e r  Cmek. Another a m p l e  waa 
obtained h m  Mr. Trumhle, a mitrer on ~ I I l k n ~ i k  River. 
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wbne; 5 pw cent magnetite; other minerals, 5 per cent. The wltarite occurs in 
mine a n r l  phlea, from tho= m j m p i r :  in size to t h m  half an inch in diameter; 
they hnvo mhronnrld anrl rouadprl  form^. In wine there is a mggmtion of 
pyramidal and prismatic arywtal forms. Tho ~amiterjte variee in color Isom a l i ~ h t  
brown to a I~wtrous black. 

A m n d  I w l i t y  ot this mineral wfa found On the Anikovik River, about lialf a 
mile lwlow the month nf Buhwr Creek. Here the caRaiterite waa also Ioend with 
t f ~ o  mnt.c?ntmtmi froru tho mining operatioas. One pebble of Btresrn tin obtain4 
Imm this loimlitg WBR aln~lit 2 inches in diameter. 

It will lw nwmwtry ta make a mom detailed examination of thin region to deter- 
mine where t h i ~  rnineml orcum in the hed mck. The fa& o%t& hp the writer 
p i n t  tuward Eho conclumion that i W  lraurw wm in the quartz m d  d c i t o  veins in 
which t l l ~  golrl WBR fo~mll. No cnmihrite wm, however, found in thia win material. 

Since 1901 these wurkings have bmn ahandoned by miners, neither 
gold or msitorih hnving lmn  found in pying quantities. On h i -  
kovik Itiver t lrar~ a1.n r~%nsive gm~eI  dcp~it . .q,  which may possibly 
ba mado to yiold fair roturns either in gold or tin if emnomicsl1~ 
worked on an exten~ive sa le  by Iiydm~llic met11od.r. SaCficient water 
for this purpose czn probably be obtainetl cither from t,he head of 
Anikorik Riv~r or from Knnutljil~k River. 

LOCALITIES FROM WHICH STREAM TIN H A S  BEEN REPORTED. 

It i~ mportcd by pronpectors farnilinr with tlrc B u ~ k  C-mk depmilts 
that Homc tin om h~w, b ~ r n  found i r r  alluvial deposit.9 on Iklituk ~ n r l  
Kigezruk r-reeka, flowing into &ring Sea; in Tinnnrr Creek, tsi1)utnr~ 
to the Anikovik; iwvrrnl smrrll stmmn flowing into Lopp m n ;  
Clara C m k ,  a tributary of Mint Wivcr; and in York Creek, s trihu- 
hry  of P i n p k  Kirer, R I I  i n  tho York mgion. Strcarn t i n  hm RISO 
been mportrd from dl prtr of Sewad Peninmla lrhere  old mining 
i n  in progmw, but outside of the York l ~ ~ i o n  these report& lirrve gcn- 
eraElg heen without fotmdation. L+& summer, however, Mr. IZEcm 
obtained from R miner a specimen of ~Lrrnnr tin mid to have heon 
for~nd on Gold h t t w u  Cmk,  a t r i h d a y  of Snake Rivcr, in the Nonlo 
district. If this find mes genuine i t irrdicatrs a widnr distrihtltion of 
t l ~a  tin om than hn* hcretofors I m n  ~uppowd, ant1 is tho only r:anc 
known in which s t m m  t in  hm been found in the gold placom ncar 
Xomo, There is proFm5ly not enough bin orr, thcrc to hava economic 
mllrc. 

The hed rock of Gnld Bottom Crcek consista of limeatontl~ and mhint~ 
of the Some wries, 

BUMMART OF ECONO?4XC GEOLOGY. 

Tin om in ccin~id~rnble quisntities hw been found in the York region 
at a number of widcly ~ e p m t ~ d  locdities, the extrcmo points known 
being 85 niiles %part. While the existence of tin ore in sufficient 
quantities to be worked on a prolitahlo wale has not get h e n  demon- 
a h t e d  bemum of the remotenem of the region, tbe inho~pitable 



clirn~to nnd tha cost of labor, the probabilities are that further dcrol- 
oprnent will prove some of the deposik to have, commercinl 1~1ne. 

Thn ore mcum in Zsoth allu~ial deposits nnd in ledgm. Tbo are of 
the nlluvial dcposits has hecn traced in soma ~ M H  to small veinleta 
nnd vqgs in the slate country rock, whet-@ it hw no vhihlt) connection 
wi tb in t ruaionr of granite or &her igneous rock, and in otham ta mell- 
defined dikes or I-eins of p i s e n .  Thin lodr om is a~qmirrterl wit.h 
granite or other ~iticezms, igneous, jntru~ive I Y I C ~ R ,  t h ~ t  have been 
ahred to true greiven like t.lbat occurring in marly fill prodi~ctive tin 
regions. 

In one m e  the mwiterita wcur~  dicls~rninakd through a gr-reisen 
composed of quartz, calcite, Raoritpl, and l i t  hirt m im. in nnother cme 
tba tinstone is intitimnblr nwwiatd with burnla1 inn contained in veins 
in the granite. 

Tho gmnites in which tin om ha- I m n  forinrl nrr! i n  trnded in lime- 
stones of Sih~rinn npr in  an(\ w e  nnd prolmbly of Cnrboniferous itgo 
in ~notber. Similar llodics occur northeastward f rom York for a 
diahnco of lUO miles. Minclrsi~ twocint~l with the tin ore i n  tho 
York rogjon, guch rm fluorite and burmaline, have been found in Rev- 
era1 of theso t ran its nmw, nnd tin o m  111~4 h e n  relpurbd from wmo 
of them, hut it8 cxintonc(~ nutsida of thc York +on has not j e t  been 
prorotE, 

Soma of the promohm of mining cnkrprisc;~ have cxprcssed a 
desim to instsll immrdintelj n cornplrte o11t6t for milling and smelting 
tin ore st Homo point in ltho y o ~ k  wgion. The many finsco~ resulting 
from tho bailding of mills nnd smcItor~ before the extent of ore l K K 1 i ~ s  
hd h e n  delcmincd are well known to anyono famiIinr with the his- 
tor! of mining in tht! United States, so thnt tho folly of thin plnn is  
eridcnt. I h r n  nfter the ort! is pro~ed t o  exist i n  uuflicierit qunntitiw 
for mining n wreful study must ht? made of the om itscl f, nnd of the 
conditions ~t f fer t~d by t . I in~~te,  ~vagcs, fucl ~zrpplg, nncl tmnsprta- 
tion, before either tho propr place or nlethd of treating tho orw can 
ha determined. The erection of a arnttfbr nt prc~ent would men1 to 
ha ill adviserl, if for no other reason than I ~ w a ~ ~ s e  no nstimahh eupply 
of om exists. I n  estimating the value of tin orrs in t b i ~  northcrn 
region several facts mast ho bornr in mind. Tho wgion is dovoid of 
timber and is uccessihle hy ocenn atmrnrr~, at  t h ~  longcat, only from 
the Arst of June tm the end of Qcfohr. Harbor fncil ities are poor, 
and a11 supplim and w ~ p p s  am h i ~ l i .  OR the other hand, tha con- 
struc.tion of r ~ i l m d e  ~ n r l  mngon r o l d ~  would not be difficult, snd, if 
demanded, would r~q~zilw compsmtivrlp little outhy of capital. 

TRkNB1'l)TtTATION AND FUEL B.Z7PI2rT. 

I n  view of thn powil,!o rlrrclnlm~ent of tin mining in this mgion 
the question% of t~nrlnprl ' ts~t  ion nnrl harbor facilitie~ ~ P c o ~ P ,  irnportnnt. 
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'She m t  line of tba York region is not broken by any inlet or harbor 
suihhle for amping  vesaels. Such cmft RPR obliged fa lie a mfe . 
distance offshore, wbiIe landings of freight or pwsengetw arR made 
with lighters or small boats through tho surf, RR at Noma. During 
much of the time the sea is smooth and such lnnding~ nnra ensy, hut 

' frequentIy violent storms cont,inao for xevcml d a y ,  which wor~Id 
dpfitrop lighters and endanger the fibips tbemwlvew In fair wmtll~r 
vessels cclilld he Iondcd in mfety from piem, Iwt h a  possibility of 
muintniniq docking or other lading facilities dong this c m t  is 
quwtiomble on account of the movement of pest  ice floes that cover 
firing Sea during the long winter. 

I'wt Clarence, the only harbor and ssfe anchorty=e for largo veesels 
in Soward Peningda, is a hay 25 miles southeast of york, and, should 
tho tin deposits be worked on an extensive scale, this harbor is emiIy 
mssil\Io. It is a large hody of compmti'~ely deep wlrter, nmrly 
circular in  ontlina, and cut off from the sea by a long, low sand spit, 
which torminates in Point Spencer at the entrance to the ha?.. 

Along tho north side of Port Clrtrence there is a shllow I n p n ,  
separated from the hay by.a narrow sand epit, This l a p ~ n  exbnds 
mvornl miles wwt of the entntnca to Port Chrence. It can be made 
urn of for tmnsprting are in lightma and small host,?. The Cosast 
Survoy char&   how drep water mitable for large ressels along the 
north ~horc aenr tho to tllc h ~ ,  and dwh and wharves 
would nntumllg be built there. On the south side of the entrance, 
at Paint Sprnmr, rr ~ r f a  a n c h o w ,  near nlrore is m d a  use of tta a 
coaling ~tntion by whalers en route to t,he Arctic Ocean. It is 
reported that tbe irc: lenrr3 this p r t  of Port Clarence first, at the 
opening of surnmm, ~ n d  that vvemls have m d e  uern of this finohor- 
q e  before they wpm able to approach tho coast nt Nome. It ia 
therefore psnihle tbnt Point Spencer n~ight  IM tthr? mwt convenient 
shipping point for the Tork mgion. The. ptduct of tho usirle~ could 
Iw brought to the coast of Rcring Sea by tmrnrds or wagons, 
and, in the Rummw tima, ferried acrosrs to Point Spencer, or in 
the winter hs~'Ee$ over the ice eitbar hy tiwtion engine# or Is3 
horses. Should protluction be sufficient ~KI wnrrant it a railroad can 
easily be built from some point on tho north shoro of Port Claronce tx, 
Lost Kimr and up its valley. Sliould the 111incs on Ruck Creek war- 
rant the building of a railroad the Lost River line could he clxtendd 
acrcross the divide at the bead of Lost River to Mint Ricer, ~ n d  thence 
follow around the northern foothiIls of the York Mountains to Buck 
Ckeek. This road could again lx oxtended from Buck Creek to the 
IocaIity rtt a p e  Mountain. It would prohnhlg not he practicable to 
hnild a mad along the coast from the mouth of Lo& Rirer to Tork. 

During the summer season there i s  suflcient mahr in the stmrns of 
the region to furnish power for rll the machinery required in mining 
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and concentrating, but, obviolwly, during tho winter thk source of 
power ia crrt off, and coal or other fuel must be used. In Alaska there 
are two p i b l e  sources of cowl for the York region. One of these 
is near Chp Lishurne," about 200 miles northeast of York, on the 
shore of the Arctic Qcean. There is reported to he an abundance of 
waI suitable for steaming purposes at this place, but thepe are abso- 
lutaly no harbor f~ i l i t i e s  imd there iy no wood available for timbering 
the mines, and, further, navigation on .the Arctic O c ~ a n  i~ pasiMe 
for only two months of the pear; so that thew coal h d s  can not be 
deponded on to furnish rr coal supply. 

The other source of coal is at Herendeen Bay and Port Moller, 
about 700 miles to the south, on the Alaskan Peninsula, but this ma1 
haa not hen suffi~ient~ly decebped to determine whether it exista in 
commercial quantities. At the present writing it Reerne that the only 
certain souroes of fuoI for the Sewilrd Peninsula are the coals of 
the Stab of U7ashin@on and thorn of Britkh Columbia. On account 
of t h ~  difficulty in obtaining fuel and tho cost of labor and subsistence 
in the Seward Peninsula it does not seem powibla tht the smelting of 
tin ore in the Pork region will ever he s u ~ s f u I l y  accomplished. 
The ore from this region will necessarily he shipped either to the cml 
mines in other p r h  of hlrwka, to Puget Sound, or to othor points for 
smelting. Thc freight on ore shipped from Fort Clarcncs to Stlattle 
wo~itd probably ba vcry low, aincc, the lsrge nnmber of vemda carry- 
ing frcight ta Sewnrd Peninsula and St. Michael would dasira roturn 
cargoes. 
In the summer of 1902, 98,892 tons of freight were carried to thass 

points. 

Ply& c h ? ~ ~ ; ~ i c ~  of ti71 iuru.-Caanitp,rite, tinstone, or tin ore, 
the dioxide of tin, iy the mast common furm in which tin occnru in 
nature. It crystdlizes in four-sided prisrua and octahedrons, but 
twinning is so common that simple crystals fire rawly found. The 
stream tin of the York region mually occurs in roundad pabbles, its ' 
oolor varying from light brown to black; the color of the ~treak- 
h t  ia, of the powdered minerd-is pale gmy to brownish. Wood tin 
is cassiterite that occurs in botryoidal and reniform shapw, with con- 
centric and radiated fibrous internal structure., thmgh very compact. 
Its color is brnwniah in varying shades, which give it mmewhat the 
appearance of dry wood. A few ~pedmens of mood tin have been 
found on Buck Creek, Cassiterite has no distinct eleav~ge visible to 
the naked eye. It h ~ s  about the same hardness as quartz, but L very 
much heavier, having a specific gravity, when pure, of from 6.4 t o  7.02. 

a Bchrader, F. C.. A moonnatwnce in JI~rthem A l m h  in Ism: b 1 .  Paper U. S. -1. u m e y  Na 
20, lW, pp. 1w11 L 



Specimens of tbe ore mined in the York region, which were tmtd in 
this office, gave specific gmvities from 5.15 to 6.06. Since ~ i t o r i h  
is heavier thnn most of its associated minerals, it can usually be sep- 
nmted from them hy crushing and panning. The most srrtiefactary 
test for enssiterite that can h d o  in  the field is with the )stowpipe, 
M folIow~: The rninernl, crushed and finely powdered, i~ mixed with 
ahout equnl nrnounh of powdered cham1 and soda, and heated ganbly 
in tho rcducing flamo. Metallic tin is readily obbined in small globulen 
scrtthrcd tllrough the assay, hutit is more dificult to collect the metal 
into ona dohule, and in attempting it sn unskiiled operator will 
u~unlly rcoxiclixo the tin, 

Stnnnite, or tin pyrites, i n  aulphide of kin, copper, and iron with 
rrorne zinc. $orno t.ttristieu contain silver, l a d ,  or antimony. Stan- 
nit0 reserab1c.r p,yrit~n ~ n d  other metallic sulphides, and ia not mily 
distingui~hcd in tho licld, Tho blowpipe t e ~ t q  are un~tiefactorlp, since 
it in i ~ n p o ~ ~ i h l a  to obtain a tin globrile from it. This ore, when p m ,  
cantaim o~ily 97 per cent tin, end i~ not mined exmpt i n  conjunction 
with ot.llcr orcs. l t . 1 1 1 ~  h e n  found on Tin Creek in the York %ion. 

ASSOCIATED MINERALS. 

In tho Torlr ~'ogion tho moat common mineml~ accompanying tin 
nre qnnrtz, tnurtn~tlinc, opidoto, garnet, rntil~., fl norite, molfmmite, 
magnetite, hcmatito, limonite, and ilrnanik. CH these, tonmaline, 
garnet, n ~ t i l n ,  wol fmmi to, magnetite, limonite, and qua& have oftea 
h e n  mi~btkcn for tin om. 

To~~*lnalin~~.-'I%in in n complex silicate; of hron and alnrninnm. 
In the Yark region it occum in slonder three, six, or rho  aided prisms, 
brownigh black and hlrdnh black in color. Them prisms are often 
armnged i r ~  d i a t i n g  group.  Tonrmsline i~ diwtinguished from 
cassiterite by its crystnllizaltion nnd by its fipcifia gravity, which 
-rim from 2.98 to 3.20. Before the hEowpip thc tourmalinc of the 
York region is fusihle without fluxing, while oaaeikrita is infusible. 

6"arn~t.-In the York region garnet ofkn occnm in rnaasive, G n u -  
Far rrggregrrtes, which greatly rescrnbla tinatone. To the exgerienced 
eye thcy am readily clistinpishnhle by @light differonces in color. 
Garnet hrts R ept,cific grsvitg from 3.15 to 4.30; in other words, it is 
a little more than half ns 11eet.y nr tinstone. It crgst~lliaea in the 
isometric s?!pstern, and never forms elongated prima. Liko tourmaline, 
it fuses before the blowpipe. 

Rmtz&.-Titanium dioxide, or ~.utiIe, occlurs in 0 rystals, which in 
hardness, specific gravity, and cry~tsllimtion ~wornble cwsiterite. 
Tbe crystaltr, however, are 11aual1y slender prisms, striated or furrowed 
lengthwise. The streak is pala brown. This mineral. h t ~  not h e n  
found in the ledges, but in alluvial depoajta it has often been miatakon 
for tinstone. 
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Wdf~amir%--This ia an ore of the metal tunphn,  a tungatate of 
iron and manganese. It has a submetallic lusbr, a grayish or browni~h- 
black color, rtnd a black streak. Its specific gravity is 7.2 to 7.5, rt 
little higher than that of cassiterite, but; it is readily distinguished 
from the latter mineml by powessing a perfect clapage. , 
F&id~k.-This complex silicate of mIcium, aluminum, and iron is 

usually of tt yellowish-green color. On Tin Creek it is found in 
prismatic crystals forming divergent groups resembling the tourma- 
line, which is also found there. In lwter, streak, and hadnew it 
remrnblea cassiterite, but it# specific gravity iu 3.25 to 3.50, only a 
little more than half aa heavy as cassiterite. Before the blowpipe it 
f u s s  m d y ,  and in the c l o d  tuba gives water. 

Bagnet& and lfino?titee--These ores of iron are found in the placelu, 
wociated with stream tin. They are often mistaken for t in  ore, but 
a m  readily distinguished by t.he practiced eye. Magnetite can be dis- 
t,ingukhed by the use of rt magnet, while the red or brown streak of 
limonite serves to separate it from the tin ore. 

FJwite.--This mineral, commonly known wq fluowpar, occurs in 
the bed rock mmiated with the tin ore wherever found in the York 
region. It is tl, ~imple chemical combination of fluorine and cttlcium, 
crystallizing in cubes and having a vitreous luster and usually a whih, 
wine-yellow, greenish-blue, or violet-blue color. Its specific gravity 
is from 3.01 to 3.18. It i u  easily scratched with a knife, ib  htirdnaa 
being about equal to that of calcite, from which it is distinguished by 
its cubic crystallization and failtire to effervesce with hrdrochloric 
acid. 

@w~iz.--In varying amounts quartz is also associated in the bed 
rock witb the tin ore. Usually it  is readily distinguished from the 
cawiterite, but instances were common last summer where prospectors 
h d  mistaken n dark-colored, smoky quartz in small grains for cawit- 
erite. The specific gmvity of qukrtz is 2.65 to 9.66, ao that by the 
panning test the quartz can readily be separated, I n  powdered form 
amoky quartz and camitel-ite resemble oaeh' othe~ so much that; the 
blowpipe test is of ten required to distinguish them. 

METHODS OF ASSAYING TLH ORE. 

Accurate assays of tin ore by ordinary methods are difficult on 
amount of the redinesa with which the tin combines with the various 
gangue minerat, forming silicates and ~ tann ih ,  whivh paa~ ofl witb 
the slag. 

Nearly all writers on the subject of tin assap recommend that only 
rich ores, practically ahont pure cassiterite, be tmted by fire =my. 
Stmm tin is ordinarily pure enough to give nn ~pproximately sccu'mte 
rwult without further roncent ~r t inn ,  hut lode ore, associated as it is 



wjth p n p e  rninernls, y ~ u t  be coricentmted. Without such treatment 
it i~ irnpsaible to obtain eren an approxirnltte estimation by the dry 
method usurrlly employed, and in an ore containing bss t h n  10 per 
cent, it is probably irnpo~siblo tu olhtnin any tin at d l .  A study of the 
literatare regarding tin I ~ ~ R ~ s ' , ~ F ! I J  hns conrinr.rd the writer that the 
reportsm of dry mmyn of low-graclc tin oms, in which the masiterite can 
not be reempied l)y the nnkcd oya or iiepartlted by hand panning, are 
of no ml~ze. 

For nwayinga the ore is f i r ~ t  p~llvorizd and screened to uniform 
size, care k in g  taken in the crushing to prevent the formation of 
slimes, since cawiterite is very brittle. The pulp i~ then rmqted in 
a muffle to decompose any ~ u l p h i d e ~  ~ n d  ~r~onidea that may be present. 
Af kr roasting, and while atill hat, it i~ thrown into cold water, wbicb 
finoly subdivides the ore nnd expose" much larger surfwe to the 
action of acids. Tbe ore is then boiled with nitrohgdm-cllloric wid 
to remove ail mluble metallic compounds. This boiling munt be wn- 
tinued until iron c m a s  fo diwlve.  The am is t l i ~ u  wmh~xl with hot 
watcr, tran~ferred to a gold pan, and m b e d  freo from visible irnpu- 
riities. Tba ore t b u ~  prepared for asmy may hc trerrted by either of 
the two following methodq, the f i m b  k i n g  pre.forred: 

me fl nely pulvwimd ore is &ed with five tilnm itR weig.ht of chemically pure 
pominrr~ rganide, then fnsed in a clay cmible in a Ijrirht fim. A ~teruIy fiwinn is  
k g t  np for fm 10 to IS minute4 at the high& p i n t  ttr which pbawin~n cy~nide 
car1 k heated without P~Q- h a y  furnea 

Five pramma of RCN are m m e d  into tlie b t t o m  of the crucible, The c h a p ,  con- 
srsting of 10 grams of ore rnixdwith 40 grams of potdam cyanide, Is then p u ~ l  
into the cn~cible,md 5 gmmn of RCN plawl on top of tlra charge. 
d "G" Rat trm or Denver mriMe may he aARd for pobIurnace work, m i l  a 

"B" or 20mm Colomlo crucible wilI pmhably do for muffle work. 

The following ebsrge is mid to he taken from Kerl and Rrr l l i~~g .~  
Five ~ m m ~  of ow me i n t h t e l y  mixed with 0.75 to 1 g m  of charcd dud and 

c h a w  into a clay msihle. On top art: placed 12.5 to 16 gram black flnx (or 
mhetitr~te) with 1 to 1.26 Rams borax g l m ,  then a salt cover, nud finally a pien, of 
cI~atmrtl. The cmdbls i~ covered, heated in a mt~fflc! or a pot furnsce at a rnwirrnh? 
p l u n l l y  lnrreaeing kmperature until the hoiling haq ceased, and then from o n e  
half to three-Iourtha of arl hour at R whik lieat. The crucible is femoved from the 
fire, Itmken when ml, trnd t l~e tin button w e i ~ h d .  

The salt cover slla~lld IN about one-fourth inch thick. It would seem 
that finer C ~ R ~ C O R ~  would cover tho charge aa well m a  ~ingle piece, 
for tba object is to kccp the charge in a reducing ~tmosphere. Thwe 
met;hoda are found to ~ i v e  within 0.5 p r  o m t  of tbe results of wet 
ways when n s ~ d  with well-clertned mir&la 

atldman, R, O., The dry m y  ot U ~ I  O m :  Traw. Am. fnrt. Xitin m.. ml. 1M. p p  %&. 
bKer1, Mehllu@wht! mhlrkudnl, h I p d ~ ,  1W2, p. 112. RRlllw, Me R o b i r b d e .  Bmmwlrlt, 

1B79, p. 391. 
<Black Ilux IR 1 p(yt dler  (EN&) and 8 part# nmo?. de f lqmtd  B k k  flnx mMtute 192 p r b  

pusipm cn~bonau: or mllurn bl~arbonrte mnd 1 flow. 
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All orm must be cnlsbed nrtd crrmfull~ concenhted by sizing and 
panning. For a prospecbr'~ tield test of ore supposed to mrry a small 
percentage of tin, a pmctic?ll rmethocl would be to .crush the supposed 
tin ore in R hand mortar and concentmte by panning, after which tho 
concentrates can IR rronstPd ~ n r l  cleaned with a mapet and the &due 
tested with a blowpipe, n,- hhrw lmcn describetl. 
As ~rnull globule# of tin, such sy are ohtainecl by the blowpipe, are 

pamctime~ unsatisfactory, more n~e .h l  can be reduced hy simple means. 
W bile tlt Tella~ this seemed deqiral>le, and an old teacup was 1 ined ono- 
fondh inch thick with s, ptrte of powdered nrellin&nml ~ n d  hakd.  
The finely puIverized ore was nlised with an equal hulk of powdered 
coal and twice as a~ucll 0 l d i n ~ ~  b a k i n ~  soda; this charge wns placed 
in the cup and cove& one-h:df inch deep with pwdpred  con1 find 
he&d for forty-five minuten in an ordinnry cook stove with tss hot a 
fire as possible, Altheugll thr clip hrok~ upon ~t~telnpting to retrlova 
it from the fire, good-sizcd Ituttons of tin, as large n?r a pca, were 
obhincd. After determining the presence and th+e ~dlatire value of 
the washed cawiterih, pan wsays will be fou~ld sufficient for Further 
tests. 

Grater accuracy in the msuy of tin ore3 i~ohtained 1ty r n e t ~ n a I p i ~ .  
Such analyses of eight narnple~ of lorn-grade tin own from the %ward 
Peninsula were recrntly nlade in t1ln Inhorntory of the ITriitad States 
Geological Survey. These ore. containad no visihla c , r y ~ h d ~  of cawit- 
erik. and were trenhd without n~ecl~nnical conrantration. The EoE- 
lowing note in ragard to tho wet mr,l,hrrd of nnnlysin i s  f~irninhed l ~ y  
Mr. Eugene C. SulIiv~n, of tho United Statos Ocologictll Snn~cy c 

The metha1 used in dotccting tmreu nf tin wna AR follown: Two Rrnme wero roanted 
in platinum mcihle, fnfied wi t t~  p o t n ~ i ~ ~ m  liifluarl~l~ (KIIF),  a11d tha mrlt w a ~  twim 
evaporatd with mncentlmtctl ~ u l p t ~  tlric acid (~I,SO,) to inmuro rrbmnre of hydro- 
fluoric Wid (MF). Thc maw wan hktbn IIF with dilutrt ~11lphuric acid (E-I,SO,), in 
which pmctically all d l w l v ~ c l .  Titr ~olutitm wan rle~rmt~tl from any ~ l i ~ h t  rcaiclile, 
which nns  fuwl m lretnrr with prltnsiulil blflanrida (KT1 F) rind dter  d r i v i n ~  off 
hyrlroflaorir: wid (IIF) by rntqnn nt rt~lphurit-wit1 (IlpC),) wl<lwl ta the main ~nlntion. 
T h e  solntirm rl;m nearly n~utralimrl wilt1 ai~lrnnniu~ll hy~lmsido (NLl,OA), and 
hydrogenwlpbide(H,S)rra~pn~~ltllm~rgl~itfnr~y~v~m11i011m. TtheprwipilaCwaa 
di- for wme time with yvllorv ~nitr~nni~tt~i  aul1)llitlr1, k i n g  warm4 dightly. The 
inmlohle reeidue rat3 filt~rerl out, thv Rltrntr aritliflrtl illigt~tl y with sulphurie arid 
(H,!,), and hprlmpn rmlplride (J1,H) sm ~ R R S @ ~  ta~ inutlr~ coniplptn pmipitatiou 
of stAnnic mlphidc (PnS,). The pmipitnto wad fllltrrrl O I I ~  n t ~ f l  igl~ited, wain C u ~ l  
with potamiurri bifl~oride (KH F ) ,  cvapomted with rwnrentmterI ~olphtlric acid 
(H,W,), taken up with dllutc wilphnric acirI, ntannic mid ( F1,SnQ) precipitated 
wit11 amnloniuin I~ydrrlxide (h'M,OH ), tile pmipitnterli~l\ .erl in l~ydrochbtric acid, 
any m i d u c  filtrrnI out, tliemlutinn ~~eutraliacrl with nmmoninrn hydroxide (NN,OH) 
and hydtogen ~111phidc (H,R) prpwl tot mlno haurn. 

Where the tin was p m r l t  n yellow pmillitate of dnnic  mlphide (SF&) @prated, 
a p p m L  on allowinc bhr wlntintl to ~ t a n d  for mtne time. To obtain an idea of the 
alnorrnt of tin p m n t  thin pwipitnte, after thorou~gh waehing wm imitd and 
weigh4  wi aatsnnic rlxids (Sn11,). 
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OCCVRRERCZS OF TIN O R E  IN THE UNITED STATES. 

The total amonnt of metallic tin produced from ore mined in the 
United States bas not exceeded 200 tons, though small ~rnountrr have 
been-found in no less than 17 States and Ter~itorios: Alahama, A h k a ,  
California, C o l o d o ,  Connectictit, Georgia, Idaho, Maine, Masxachd- 
mtts, Missouri, Uonhntt, New I-Iampshire, North Carolina, South 
Dakota, Texas, Virginia, Wyoming. 

In  Alabama, masiterite oceu~s in quartz veins in graphitic schists a 

near granite, and ay diuseminated glninn in gneiss. 
In Californiaa smll amounts of float cassitwih lmve been found in 

the gold plmera nt n number of widely separated Iocalities. 'She ore 
is found in places at tho Temeacal mine, 5 miles mutheash of Xversida. 
At this place there is an Brea of bo~nhlendic biotite-granite over 9 
miles Jn diameter which is cut near its borders Ity dikes of highly 
quartzose and feldvpathic fine-grained grnnite. The ore occurs in 
veinlets of tourmaline and quartz aggregstcs which run northeast ~ n d  
southwest through the gmnito, A great body of such vein matter, 
covering an area 300 by 250 feet, alld 25 to SO feet high, crop ant in 
tha Oajalco I-lill. What 3s known as the Cajalco vein conrsea north- 
east from this outcrop, and the workings extend for 1,100 feet dong it. 
The vein is sinuous, and vwies from a mininlllnl of R day  Heam to n 
maximum of 8 feat. There is dwnys n cltty gougn on one and often 
on both walls, Two hundrd and ninety-one and fourteen one-hnn- 
drdtha pounds of metallic tin wero plducad fmrn ore mined at 
Temescal previous to 1H92? when the mines were abandoned. 

In the Carolinas R tin bcltc clxhndn in a northeast-southweat dimc- 
tion for abolih 31 miles, nnd lies prt ly  in North Carolina and partly 
in South Caroliaa. Tin OIW icr not evenly distri1)utad through this dis- 
tance, though the t i n - h y i n g  folmation, which consids of crystalline 
schists or gneisses containing pegmatitic dikes, is continuous. Tho 
rocks of the tin belt are very much decomposed, and the pegmatite 
dikes are very thoroughly kaolinized. The tin ow has been found 
loose in tho soil, in the gravels, in  bowlders of quartz and mica, and 
occasionally in tbe pegmatito dikes. The most promising deposit in  the 
belt is at tho Ross tnine, near Oaffney, S. C., from which 38,471 
p u n &  of the ore wera ~ h i p p d  in 1003. 

In Colorado tin ore has been l-eportod near Golden, but little i~ 
known of its mumnce .  

aPhlllip, Wm. B., -01. Sumey Of Alabems, Bull. No, S, 1862. 
bLnxth Ann. Rept. Calilomla Btate Yln. Bureau, Sacmenlo, 18%. Elmenth Ann. Rept. California 

gtate Mia. B m u ,  &cramento, 1RsS. Fairbanks, Harold W., Tin d e w @  st T e m d :  Am. Jonr. 
Sci., 4th sex, rml. 4,1897, pp. W E  Rolker, C. Y., Pmdndon of tin 111 varloua parts of tbe world: 
Sixteenth Ann. Rcpt. U. R, Qeol. Burvey, pt, 8.1895, p. ME. 

cThlv note iu turnisbed by J m p h  Hpda Prntt in advance d h n o m l c  Paper No, 8 01 the North 
m U n a  Geolcgical Survey on '"rolina tin depodta" 



In Connecticot tin ore bas h e n  found at HadrXam, hut only an a 
mberslogical curiosity. 
In Georgia tin ore hm bee11 ~eporkd from Lumpkin C0unt.y naa 

occurring i n  gmnite find chlorite schista, with minute guantitioa from 
the gold w~qhings. 
In Idaho a few ~pecimens of strclllu tin hnva bean found on dor- 

dan Creek, i n  the southwestern part of the  Stab, and in tho &our 
d'Alene district. 

Tn Maine" camiterite occurs at Winslow in amall veins, which trav- 
erse impure limestone, with purple fluorite, mica, quartz, and mis- 
pickel. These reins have been< prospected ta a depth of 100 feet, 
but have yielded no tin in cornmewilt1 quantities. Similar occurrences 
are reported at Paris and Hehron. 
In Massachusetts a fcw crystals of mssitarite hnve h e n  found with . 

albite and tourmaline at Goshon rind Chestedicld. 
I n  Missourib tt amall amount of cmnitcrite has h e n  found replncing 

spheno in granite. 
In Montanrts stream tin has been found in Prickly Par, French 

Bar, and Ten Mile creeka, in tho " Basin " in Basin Gulch and in Pekr- 
son Creek. Light-brown, rounded pebbles of wood tin associated 
with topaz crystals have h e n  found at one locality. 

In New Tlamp~hire cas~iterite was found at  Lynn and J1u:hon in 
1840 by Doctor Jackson. It cwcurs with nrtrcniml and copper pyr ih ,  
fluoreprrr, nnd phosphate of iron in small quartz veins, and mim, s lnh,  
and p n i t e  near e tlup dike. 
In South DRkohc the Black Hills mntait~ noteworthr d c p i t s  of tin 

ore, which, however, have not yet proved commercially productive. 
They ol-ur in an area of coarsa-grnind granite in the cenkral part 
of tho hill@. Tho Etta mine d c p i t ,  the only one k b k  has produced 
any connidembla qunntity of tin, i s  a lenticular hodp of pegmatitic 
gmnitc, w hit-h consists of quartz, feldspar (albite), Iepidolite, and spod- 
urnono in ind i~ id~ lrr l~  of great size, up tm P or 9 feet in dimensions. 
Cnwiterite w u s d  in association with litbia mica and is mmpanicd 
l ~ g  colurnbitc and tantslite, with which i t  is apt to be confused. The 
mine v m  mId to an English company, which cmted a 250-stamp miil, 
but the ore did not prow profitable to work, snd after the first run, 

- which, produced 9,885 pounds of tin, the work wrrs closed. 
I n  Tcxmd tin has h e n  discovered in qulrrtz veins occurring i n  greisen 

gmnih in the Fmnklin >founhinc; near FJ Pam, and on0 amall crystal 
- 

aJnctm, C. T.. On the d l w o m q  of m new Imlitglor tln ore InWln~low.He.: Pmoeedlngs aoston 
Rx. Kni. Hl&, vnt, 12.1RR4,p. ST. Hunt. T. 5.. Rpmsrkrr nn the occnrrence of tin om at W i d o w ,  
Me.: Tnnx Am. I n k  Mtn. Fn~. ,vol .  I,  1R53, p. 873. 

hRaymond, R. IT., Tmns. Am. Innt. JItn. Eug.. vol. 1. lm, p. %'L 
cThc d t e r  b Indebtnl to Err. S. F. Emmons fm the note on tin In S m t h  DBLok 
dDumble, E T., 8eMmd Ann. Repc TeIM G M ~ .  Surrey, 1890, pp. E%, 890,7l$. 
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has been found at nilother locality. At El Faso," woI-frrtrnite occurs 
with tlw o&s, and feld~par is replaced by cmdterite. 
In Virginiab good tin prospects have been found on tho headwaters 

of Irish Creek, Rockbridge County, in quartz Ienses and ~ tr inger~  in 
granite, which itael  is jntrusive in metamorphic ~cbists.  Associated 
minerald ara wolframite, mispickel, iron pyritra, quartz, and beryl, 
with small amounts of siderib, limonite, chlorite, mnusco~ite, damour- 
ite. and fluorspar. 
In Wyoming," st Nigger Hill, in the northwe8ter.n portion of the 

Black Bills, vwiterite hw been found in ii area that is simibr 
in geological ausociation to that at, the Etta mine. 

CONDITIONS AND METHODS AT THE LARGE TIN MINES OF THE 
WORLD. 

Sin* t,ha tin fmm newly discovered murce-9 must come into wnlpe- 
tition wit.h the product of estalnIiahed mining districts, a comparison 
with the mining conditiona in the older districts will ho useflzl in esti- 
mating the vaIue of the newer onas. For thir~ purpose the following 
notes have been compiled from the most recent publiaationr~ oa the 
tin deposits of the world, and a brief bibliography of these is presented 
on pages 55-56. 

The greater part; of the world~n supply of tin ia obtained from nllu- 
vial deposih. Over three-fourths of it cornea from ttllurial deposita 
jn the Malny Peninsula, otherwise know11 as the Straits Setllements, 
and the islands of h n c a  and Billiton, off the north coast,, of Sumatra, 
the former region producing about bslf of the tin of the world. A 
b g e  snlount is produced from alluvial deposits jn Anstrdia, while in 
Comwall, Saxony, ant1 Bolivia mast of the tin ore is obtttined from 
vein depesib in the bed rock. 

The Malay YeninsuIa, in which the Straits Settlemen& tin deposits 
are located, consists of a central axis of rugged hills running norkh 
and south, with mca.4onel sabordinzrte or diverging nxes and isolated 
peaks. The whole region ie covered by a junglo of tropical vegeta- 
tion ao dense that tho roada and trails have to he hewn through. In 
the tin regions the main mge is c o m p ~ a  of grxnitic roub, occasion- 
ally cut by feldupthic and other dikes, ~rhllc in some plaras ars found 
gneissir: and schistose roch, with occasional areas of a white, highly 
crystalline limastone. 
Ti ore oocur~ in nearly every part of the western side of the Malaj 

aweed, W. E., The El Pam tin depodts: Bdl. U. 5. GeoI. Survey No. 1i8, IWI: 
blolker,  C. H., Fmductfon of tin in various pa& of the warlrl: Z3lxtmth Ann Rept. tl. S. rml. 

lurvey, pP 3,1995, gp. 629-525. 
dlolker, C. %I., tit., p. W. 
dTbe Iollowing now regmling the Mala)' Wn de@*c are t a k a  dm& verbatim fmm R. A. F. 

P e n e ,  Tin clepostts of Malay Penlnslula: Jour. of Qeol., vol. 11. 19W, pp. Ubl54. 
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Peningula for a distance of ofW anile*, but tho principal mining district 
is loated  about 3(Y, miles nt~rtheast of Singapre, and Es known as the 
ICintrl district. The district r.umpriaes r nlot-a or lcaa inclosed valley 
almu t 40 miles in length, extending in H, ~~vt-bl~-~outh ('iirwtion, ahat 
30 miles in width at i h  south thnd i ~ n d  nl>ntiC 5 m i l ~ n  wide at its north 
end. The v d e y  includes po~ttc! lowcis rnounhins snd ureas of lime- 
stone, ammounded rind pnrtly tavcrrd with grcrtt tmuts of alluvium. 
Much of this alluvium contains oxidc of tin, or c~tsuiterite, i n  particles 
and frapenta of raving size., forming w h ~ t  might bo termed tin 
placers," in which the tin mrum in cEi thwnt wnyn. Sometirnea it is 
scattered through it from top tn hottorn in comparatively uniform 
quantities; mmetimca it i n  i t 1  I~rjcru or p y  streuks sepamted by harren 
ground; sometimes it i . ~  richrst on tho bed rock. r i s  a genentl rule, 
however, them is a covering or " overhurrlen " of harren alluvirm from 
10 h 40 feet or moro in tlliekness aFm\*e the tin ground. The best 
ground  occur^ irnrnedirttoly nt tho foot of the mountains. Hi~her  
up it ie often richcr, hut .of stnall extent, while farther awsy it is 
thicker, hut of lower grade. The ordinary tin-bearing ?wda mry from 
1 to 30 feet in thicknesn, though ~ometimes they reach over 100 feot, 
In one inshnco the tin-bearing formationa extend from tho surf~m 
down to a depth of from 5 to 30 feet, without any hurren orerhurden. 
In another instsnrm large open pits in the slltrvium of the river r~l ley 
show tin-henring stmtn, v n r ~ i n g  from B to 10 feet in thicknew, with tl 
hsrrcn orerl~unicn ralwut 4n feet in tbickncna. In another instaneo 
the overhaden is from 30 to aImost 40 feet i n  thicknew, ntld the tin- 
hearing gronnd below has been penebmkil 140 feet vsrtic~llp without 
rewhing tha bottom. Jn the mnzzntnins near itu sourc~ the aro ipl  

angular and in compmtivel~ large fmhrments, ~arnetirncs from an inch 
to a foot or more in diameter. Fnrther down tho hill it becomes more 
and more roundcd and finer in p i n .  

Most of the mines a m  operatd )Iyi Chinamen, and the labor i s  per- 
formed by coolies from wuth~rn  China Tho tin-baring alluvium is 
worked mostly in open cuts or inrge pita, except where tho covering 
or overhurdan is very thick, when s h ~ f t s  are sunk to the tin stratum. 
The average depth of thn working i~ nlmut 40 feet, end the greater 
depth can not odinltrilg he rakchcd on ~ccount of water in the pits. 
It is a wmmcln thing to sco wntcr ~niwd from thew pih bhp n rude 
treadmill pump worked hp the feet of Chinese lrrboreru. 

The pay glxvel dng Prom tho bottom of thc pit is carried up an 
incline to the surface in hmkotn h u n ~  on either end of a stick carried 
on the back of a Chinaman. I t  ia then dumped iah  wooden troughs, 
mpplierl with running water, nnd, i f  necessary, stirred with a shovel 
until washed i n b  thc sluice boxes. These boxes are from a few feet 
ta sesevcml hundred feet i n  Icngth, and nrc built of wood or c t ~ t  in the 
sandy clay of the region. In t tie description of then1 no mention irr . 
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made of  iffl lea h i n g  used. After running for some time, the wate~  
is ahat off and tbe material in the boxes is cleaned up. This rnaiarial ia 
further concentrated by h d  panning in Aat wooden hwls ,  which 
m m b l e  the American guld pan. The final prmess is cleaning 
band picking, by which the magnetic iron and other impurities are 
removed, Ore treated in tbjs way will average from 80 to 70 per cent 
tin. In one instance hydraulic monitors are used, but the greater 
part of tho tin ore from this region is produd by the more primitive 
methods. 

In the island of Bane&,* which is under the Dutch Government, the 
geological conditions resemble tbme of the Mday Penimuh. The bed 
rock consists of granite masses flanked by Silurian slatee. Tin oro 
haa been found occurrjng RS impregnations in the yixnite and also as 
veins in the slate, but these deposits a m  not workod. The tin wash 
consists mainly of fmgments of granite, '%chorI," and sandstone. 
The b d  rock near1.y always mnsista of granite more or lem decom- 
posed. A seotbn of an rrvemge strenm-tin doposit ehows above tho 
bed rock 3 feet of tin-bearing gravel, overlain by red and, followed 
by red clay, then coarse sand with pockets of clay, layers of fine wnd 
with a little fine tin ore. The average overburden is from 26 h 35 
feet; shallow diggings are prospecteci by pits, deepar ones by ~ysbm-  
atic borings. In 1891 and 1892, according to the United States Bureau 
of Statistics, 7,982 men wem employed in the mines of I3anca and pro- 
duced 5,753 tons of tin, a yearly product per man of seventy -two one- 
hundredths of a ton. There is water for warking in hhe lowcr valley 
diggings but eight months each yew, nad for only five months in the 
upper diggings. 

BmLIMEf. 

In Billiton, also nnder the Dutch Government, tbe gaologic condi. 
tions rc~emble those jn brim Tbaro are g ~ m i t e  masses surrounded 
by quartzites, mhists, and slates of Silurian age, Soma tin is obtained 
from ledges that occur both in tbe ginnitc and in the quartzite, but 
the greator part of tbo tin comw from alluvial deposib. In i891-92 
8,690 mau wem employed hero, the output averaging per mrsn a little 
over seven-tenths of rt ton of tin. The prospwting is done very 
systematically, and is i n  charge of a curps of European engineera 
who test the fielda in advance of the mining operations by boring first 
at intervals of, say, 100 parcla, and supplementary holes are made from 
20 to 25 yards apart to 'ascertain the course, average thickness, and 

aBolker, C. ht., Production of tln in verloue pa*b of the worlA: Blxkeenth Ann. Rept. U. &. Geol. 
m u w y ,  pt. 5,1896, p. 484. 

bUBchorI* iB an old name for mks m m p e d  drily a! toumallue and qwt% 



cblrracter of tho pay gmvel. The contents of e w h  hole is cnrefully 
m h e d  and the tin on! \veigtled, and from them results crrfculationa rw 
to tho pmbebls yield of the gsour~rl nrc made. On the basis of this 
cstimsta tho field8 a m  Ict to Chinamen. 

I n  AastmIia tin ore has been found v c ~ y  widely distributed, nnd is 
mined in  New South Walea, Quccndlrtntl, South Austmtlrin, Twmnnia, 
V ~ C ~ R ,  and West Australin. 'I'ha ot:rtlrcnccs pmont conaidernhle 
variety, and both alluvjal and vcirh dt?1msjt~ havn h r n  wmked, thollgh 
the greater part of the tin i~ prduwd E P O ~ I  t~lluvid dcpoxik. The 
two best-known Iwlitiea of ntrhtn tin nre Vngctahla Creek in Ne.w 
South W~alm, and Rischoff Mountain in 'I'mmanirl." All tbo tin g~.avels 
of VegetabIe Creek are rleri\wd from 1rinnFic.r nf grnnite that era per- 
r n & d  Fy nmerous tin veins. Thn wirltll of I hr ct~itnnel drps i tr  of 
this creek varies from 5 to 16 chninn, or from 85n to 990 feet, hut 
the ric11est portions are reported to ho from 1 to 5 chain8 wide. me 
svemgo thickn- of the dclrosit is  reported to IH! 7 fect, while the 
tbichemofthe psygravrl f iveraps 24 fppt. Tho a ~ ~ r n ~ ~ . y i c l d p e r  
cubic g a d  of pay ~ V P E  is said fa lw dmut YO pot1nd.r of till ore, oqual 
to about 0.8 per cenk In this distrj(.t the mining in dano 1)y hydraulic 
monitors and other rnorlern r n i n i n ~  appliances. 

The tin dcpsittr of the lilotin t Risrholl region in Twrnnt~in nre largely 
m i d u d  gmve'tri derivrd from deconlpition in ~ i t u  of t.hc hr l  rock. 
The bed m k  of thiR monnhin cansistd of Paleozoic: clay slntes tsnd 
q u ~ r t z ,  and to a 1e.pq extent of mdstones and ~Polomites. The slates 
arc tmvemd by nurncroue veins of quartz-porpllrry. Tho porpl~yry 
and nlso tho slaten hsvc undorpne great transfomations, so thnt a11 
of tho original fcldvpar nnd mica, a9 well as the primary quartz, )rave 
l m n  replaccul hy t o p ~ z ,  tounualine, a e c o n d a ~  qt~tlalltz, tinstono, and to n 
 DRY oxtCr~t 111' fluompr, nmniom pyrites, and mqnetite. Tho gruvdu 
are ~omctimr~ astonishingly 1.ic.h in  tin. In onc instrruke 241) b n s  of 
concentmbd ore aeta taken from an arm of 66 quare  feet. Mt~*+wa 
containing O hondredwci~bt,, nlt~lout free from the. matrix, harp bPt!~r  

found, Tho accum~llation of tin arc; i n  the gravel ia exceedingly pitch?*, 
tw might he e x p c t d  in depmita of thiu nature. Frrqucntly within 
60 f ~ e t  of tho richest deposits t,he wash dirt is found to contain only 
t-3 of tin. Tho ore is first concent~ted by'sluicing, thcn cn~sl ln l  
and further concentrated; 5,500,000  ton^ of mnterial handletl prerious 
to 1899 is ~oported to hsve yielded 44,560 tons of blwk tin, or 0.81 
p r  rent of the total material treahd. The valua of s ton of p v c i  
pmhhly averapd  bout 6.s, 10d., or $1.70. Tho total rmt of mining, 
crushing, dmwing, ~ n d  bagging the concontmtes amounted to 4u. C)hl., 
- -- -- ---- --- 

aRolktt. C. Y., Frdnctlm ol tla in vlrrlmm pam of tho mdd BExteeath Ann. RcpL U. A. mt 
m e y ,  pl. 1845. p M. 

BdI. - 
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or about $1.05 per ton, and the dre- and smelting wm c o v e ~ d  by a 
yield of 0.5 per cent tin oxide, equal b ahout 10 pounds of hlaak tin 
per ton.* 

h'earl~ all the ore obtained in Tasmania is smeltad at the Mount 
Birsehoff Cornpang's smelting workn in hunm&er, Tasmania. 

-The t in-bring district of Cornwall is at  the extreme muthem end 
-of England and Itas R length of ~ b o n t  100 milee snd a width of fmm 
10 to 30 miles. The hed rack consists of metarnorpboperl rlny datea, 
called *' killas," of Devonian age, intruded by large rnllssm of gmnitr. 
Both tho gmnite and the slates sre rut by dikes of quartz-porphyry, 
died "'el~wn mums," whose o~ltcmps form II fringo ~munci tllc 
granite areus. Five p n i t e  a m s  of this kind nm whown on geological 
m a p  of the region, while the Silly hlands, abut 20 miles to the 
southwest, fom~ a sixth. 

The tin p v e b  of Z)orrrwall were exploited an early FLV Roman and 
Grecian timtle, when t,he I3ritinh Islands 'uwe mlled Caesiterides. At 
prment the original till-hearing gmvela huve long Imn exhaunted and 
abandoned. What id called "stream working"mt t.be pw.9cnt day iic 

merely the extrartiaa of tins ton^. from the t d l i n p  oaf the stamp mills 
collected in the valltay depmu~ion. Tn IS94 ahorit p r  cent of thc toZn1 
tin production of Cor~iwall camn from tho wwhing of these poor ~1imc.m. 

The t i n - b r i n g  lodm of CornwsIl havc Imn workoll for many yeam 
snd affol-d the heat examplea of lode mining for mrnparieon. These 
lodes omur in  the gmnitw, rilah, or dvsns, or in thc contswts hetwwn 
tbcm. n'esrly all of the mineral w d t h  occurs within 9 or 3 rnilcs on 
either side of the boundaries between the dntrd and the granite. 

The g w o i t ~ ,  wpcially in tlirir outer port.ions, HTA uq11n11y mom or 
leas altered, and tlie numa greiwen in ofkn applied to them. Typial 
g ~ i s e n  c w s i s 8  principally of qunrte and lithia mica, witb bumal ino ,  
zircon, topz, fluorite, tlnd ct~~sikrito in snltlll amonntr. In Annlc 
casw tho roc,k con~iuts very lnrplg  of tourmaline and quartz, with 
fluorite in varying rluantitim. 

The common niinernl~l nqqminted in tho veinn with the m~iterite ELI% 

quartz, f~ld.ql>nr, chlori to. and tu trrmslirw, with fll~orjte, lepidolih, 
h p z ,  capper pyritr~l, , ~ n d  coppr glance in varying proprtiona. h v -  
ern1 of thp, rninaa hnvo produced both copper snd tin oms, and in some 
cases mincir which ware opened RR mpwr n l i n p ~  ~ U V B  become. tin 
mines in depth hy a g d u a l  increm in t h ~  mount  of t in  ore snd 
corresponding dwra~e  in copper are. 

aRnlkcr, C. X., FmdnrtJon of tln In vatiaun part# of tho world: Liixteanth Ann. Bopt. U. R. Geol. 
Buwc).. pt. 3, I#%, p, hX, quooted tnrm Mln. RPI. 01 T m a n l ~ ,  h'ov,, 1W. 

bDa In Ilccllc. H. T., Report 011 the peolqy of Cornwall, Dewn, ~ l r d  Wwt Pomerspt, wltb mag: 
Qt. BrStnln (itel. R w e y ,  Llnrlnn, 1839. 
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. The rnetallifero~t~ contenk of the tin-henring lodw a p p r  tn IH! 
sffect~d not only by the minaml c!ampoaition of tho contigrioos m k s ,  
hut R~SO, in some d ~ g r ~ n ,  try t lwir ~n~nit iun and mechanicrxl ~ t n ~ r t l ~ m .  
Whether the m k  lm granito, nlrttn, 01- clvan the bardent portions are 
nlwnya quartzox, and in thew tho loden are ~eldom rich. 

If, on t.be wntmrc, tht! gnbin of the rock be neither vory fino on 
the onc hand. nor pnrtiauZnrlg cmmo on the other, wIbiln thtl inrlosed 
cry~tals of ffeldqar bare R greenish, browniflh, or pinkish tint nnd 
indistinct  outline^, quartz, twitn, and sometimes schorl hiag pmwent, 
the appearance of tho rock i* considered t~ lw frrvorahlc, t ~ n d  lodes 
inc lod in it may IN cxxpectd Co bc fairly productivr, ~ s p c i ~ l l y  of 
tin oremu 

The Idea which afford Icd ore4 occur in tho eluhs, uriuallp at 
some distunco fro111 tlln grxnite, while the Ides .rvhich cut both slate 
a d  p n i t o ,  bhongh they r x r l y  bod1 tin nnri voppor, Rrc uuually richer 
in copper ~vhoro the walIn nrc sl~te ,  ant1 richer in tin where the -11s 
are pnmitc. 

The lvnlls of tho tin-hearing veitw are ~ d d o n l  wcll defind, and gen- 
errrll~ the a m  is di~q~tninnhxl through the wrrl l rock on nno nide or the 
other, RO that at Rome distance nwrly from the r ~ i n ~  it is rich enoqh 
to work. Thk is especially common when tho vein iy inclosed in 
gmnite, h ~ ~ t  also happens in the alaka rrnd elvans. 

All Cornish tin ores can not, howev~.~.,  ho distinctly connected with 
veins. In soma imtances the deposits a m  stockworks whicnh cbonsi~t 
of a mags of gmnitic or other rock tmv~rsed by a network of small 
veins it~tcrlacing with one anat,her and rllnning through tho mek in 
ratioas directions. Other largo dcposit~ in .Cornwall, knowr~ na 
' C f l ~ ~ "  or L L r = r h m , "  are ~ls~~ltl ly M ~ U C C ~ ~  with well-definod 
l~t ien,  though in some GIWB they nro nurrounded by hard p n i t a  nnd 
apparently unconnected with any lode, or vein. Enormous d e p n i b  
of this kind hare heen found in the workings of the St, IVPR CORHO~R 
mine. Tho Standard lode &t this  phce hrrs heen worked to II depth of 
nrmrly 200 fathoms and bm i t 1  tlio aggr~gate been vcry prodrlctive, 
though it does not tlvcmg~ alom t l l ~ n  4k feet in width. I%v~ral larga 
carbarns have b m  found bmnching off from this lodc ~t various 
levels, and many of the workirrgs arc in the forn~ of ~ n n r m o ~ l ~  iavprns 
from 60 to 75 feet high nnd eq~~wlly wide. 

The Dolcoatllc mino is one of the best known of the Corni~h tin 
mines, and in 1902 ltha lodes llad been traced for over B miles, w hila the 
workinp had rcadled a verticsI depth of shout 2,100 feet and were 
still producing Inrge a~nounta of ore. The main lode of Dolmth 

s P b 1 l l l ~  J. A., snd Lou!$ Henry, A rreatirw on ore dep4tn. MaemlHnn & m.. h d o n ,  1W p 1OR 
BPhfl l tpa .  3. A., nnd M l r ,  ncnry, 1 d m .  p. 16% 
cFrrchevIlle. R f., 0-t mala lode of Dolmth: T m  Royal -1. ROF. Fbrnvnll, vnl. In. 1BBI. 

pp 14&iW. 
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varies in width fmm 12 inches to 27 feet and is richest in tin in the 
deepest levela, where the o m  wrnetimes svemge 10 per cent mmitarito. 
The richmt om m u m  whcre a nnrnlwr of veins intmmct and is mid 
to he of B e o m p t ,  Maish m k ,  consisting of a mixture of chloritn, 
qua&, nnd toumalinc, with stringem of cassiterite running through 
it. On the north side it passes pdual ly  inta a barrou granite. From 
itp upper workings, which arc in the slate, this mine yielded only cop- 
per arcs, hut from the deeper IevcFz mined at the present tima, which 
arc in the p a i t e ,  only tin oms are 

The avemge richness of tho ore from a ntrmber of Corni~h mines 
for ten yesm, from 1871 to ISM, iu given in poandrr of black tin per 
tan, aa follows: Dolcoatll, 59 pounds; Cook's Hitchon, 43 pun&;  Tin- 
croft, 53 pounds9 and &rn Rrea, 35 poundsab Thia is appmximakly 
cquivsl~nt to 1.8 per cent, 1.3 por cent, 1 . R  p r  cent, and 1 p s  wnt, 
rcup~ct~iv~ly ,  in metallia tin. During tho half year ending Dwemkr 
31, lOOS, tho nvera* product of tho Dolcoath mine was 39:88 pounds 
black tin pcr bn, approximetdy eqnlvdent to 1 per cent, while dur- 
ing the ywr onding Aprjl 24,1903, the plpdact of tbe IVbeal Grenvillo 
Mining Conlpng at CRmbome avemged 43.6 pounds black tin per 
ton: npproxitrintelg qtlirdent to 1.1 per cent in mctalEic tin. 

Mnny exnrnplea &owing the nature of occurrence and extent of the 
tin ledkma of Cornwnlt might be cited for compari.mn, but tllo.sr? given 
nbovo will prohbly lm ntrfficient for present purposes, nnd will nhow 
tbe pnenrl m e m  hlnnm af the m r r e n c o  of tin om in tho York region 
and in &rnwnII. 

BOLrmL 

Tbe tin minea of Rolivia m u r  in veins that am regndd aa exmp- 
tionnl in t h ~ t  the tin om is intimately associated with silver ores, his- 
muth o m ,  and vsriorw nulphiden, whila the gangue includes barite and 
certain carbonatas. Thc drp i t e s  often occur in tmh-des and ande- 
sitm eruptcd during Crctuc*mu~ or Fmno time. 

REDUCTION OF TIH 0RRS.d 

Tin ore in p r e p s 4  for meltinp: hy mwting, if n-ry, then 
crushing and conccntllrting Co at  Imt f& per cent cassiterite. Thia 
msy bc done with onlinary wbmp nlilln rmd conceotsating machinery. 
In &rnwsIl 110th kmvity and s t a m  a t a m p  a m  used. 

The wlieat and simpleetmatbod of me1tinp;was an follows: A hole, 
about 2 feet in diame&r, 1 * s ~  dug in t h ~  earth, prcf~rtlbly in a bank, 
in which sticks of ~ t x d  and well-cleaned ore were piled in dternah 

a Phllllp, J, A, d lmk R e v .  A m t l m  oe ma dsposlC. Maamlllmn Om, IPS. p. 211. 
bFVwhevllle, R. J . .  Q m u C  maia lode of nolamth: Tnna. b y n l  Geol. Boc, CamwdI, v d  10,1887, 
p 1M. 

~ H e r l u r d ,  D. A., Tin, thadmral indn@tq, rol. 11, I-, p. IWJ. 
d m .  Benv, Tho ~ l n r g y  oI tln: Mtnoral hdurtry, vol. h, IsW, pp. 6SS to B3!L 



layem and-baroed; the tin wm tbw reduced, dropping or flowing to 
the bottom of the hole. Remains of many such rude fapnsces have 
h e n  found in Cornwall. Afterwards, hllows were i n k d u d  to 
force tho fire, and still later cbafcml Rddcd. In m e  prh of 
the Malay Peninsul~ small rrrnounk of tin arc prodad by d n c i n g  
in this manner, chnrooal Eming n d  without nrtifiria1 draft. 

For a long while the shaft hrnsca mnR a ~ ~ r l ,  hnt it i s  now almost 
entirely superseded by tho mrerlwmbry furnace. An merage fur- 
nace of tbia kind has about the following dimen~ions: k l ,  10 11y 17 
feet; fire bridge, 9 hy t$ feet; ~ p c o  helow tirc arch, 3 feet, snd bdow 
fire bridge, 15 inches. Tba hed of the furaaco i~ Ibuilt over ti hollow 
vault and with the hollow firo hridp in cooled by allnwing the air to 
circulata f r e l y  beneath it. 
In Singapore mter  ha^ been umd hdow tho bed to rat& the tin 

that leaks through, sin@ tho metal is vory Ilujd ut the high hrnpera- 
tnre of the smelter. 

Tho bod has a dapth of about G inches and dope9 from a11 three sides 
to tha tap hole at one end. Oppositn bbn tap hole in  R charging 
door, and there are openingu for working tho charge st b,h ends of 
the fornw, The average charge i~ rtlwut 2  ton^ of concentrated ore, 
mixed witb fmm 15 per cenk to 20 p s  eont of powdered anthmcih, a, 

strrnll amount of slaked lime, m o r d i n ~  tn tho quality of the om, and 
~ometimes a little fluompar. 

A goal heat ia mised and thc chnrgo kept in a d u c i n g  atmosphere 
at about the ternpersturn of melting rmt iron, and ~ f t e r  R P W ~ ~ I  mb- 
blinga is drawn off st tho and of from five to seven hnum. At Pen- 
zance, Cornwall, 16 men working twelrc-hour ~ b i f t a  run four ~ u c h  
furnaces. 

The tin from the reverhratov furnace must he refind, and after it 
is run into mdds it is plamR in a liqunting furnace, an inclined, tahle 
nnder which a fire is built, which raiws the brnpetstura just nbovr: 
the melting paint  of tin. Thetintricklm ~tlowly tbrot~gh the tap hole 
into the "float" or tank far the molten metal, leaving n n m o l ~ d  the 
more infusible suhtsnce in the form of " hatrlherrds," which nro slloyil 
of tin with hser metals, such as roppcr and iron, ~ n d  them sm I-efined 
by other metho&. The nloltnn tin in the  flotlt is ~ I l a w d  to ~ettla a 
f ~ w  hours, rrfter which w d  is forced down kwneath tho molten mass, 
and tho gtesrn and gasw formed crate n strong ebullition. T3i.in1utI1, 
lead, menic, and other hpnrities, and somt? tin nrcl oxidized ~ n d  floah 
sw a scum on top and rare skimmed off to lm nrncltd again with t8he 
alaga. The Bsme remit is accomplished by dipping up the tin in  ladles 
and pouring it h k  from a hoight of 2 or 8 feet, but t h i ~  in valve^ 
mom labor and seema fa pwaess no advantaga over boiling. 

Afhr boiling, the tin ia allowed to settIa far two or thmo hours, find 
then the uppermost part is IadIed into molds and add aa refined tin, 



the a~iddle portion is eold a! blmk tin, and the lowest portion must be 
further refind. hvcrago English wfinwl tin is fmn~ !W.Vrl tO 99.76 
per writ pan-. The m ~ t  of refining tin in the Straits Settlcrnents is 
mid to l)t! n h u t  h 2  per ton of 2.0fM pounds. There is a l ~ v ~ t ~ v ~  some 
lm jn m ~ l  king tin; slags from the f i1ma1-c mfdorn contaia Iem than 
5 per cant, nnd tha R V C ~ ~  1m i n  ~rnrlbing is mid to IM about 9 per 
cent. 

PRODUCTION AND VALUE OF TIN KM rpa-3. 

Dming tho yearn 1909 and 1903 the totd world'a production of tin 
Is ratirntltod at 913,533 and tt2,BSC; long ton?, reapeetjvely, shown hp 
the follnwing. taMe," 

Of thifi total pmltrction only ahout 30 turn were mined in the 
Unitrd States. 

Tha* total coasnmption of tin in the Cnibd States approximated 
39,NN tona, or 43 per cent of the world's outpat. The prcduction of 
tin last year, as in fwt. for eeveml y ~ r s  pa&, hw hhardly exceeded the, 
consumption, and from Romo of the oldrr distrieh, eapeciully I h c a  
and Billiton, them urn signs of a diminution i n  the output. The 
aIrerap prim of t in in New York for 1903 I V R . ~  99.09 rent9 p r  pound, 
or s h u t  I# cents per ponnd h i ~ h r r  than for 1902. ?'he price parid 
during tbe pearfmrn 25.42 rents to8O.t5csnbp~.rponnd. The tohl 
amount of t i n  conaunied in the United Shbn w m  warfh st market 
price8 over $24,500,000. 

VALUE OF TUNOSTEN A8 A BY-PRODUCT. 

Tungsten ores in the form of wolfr~nlito occur in wmciation with 
the tinores in eevaral plwes in tho York mgion. At precrent pricw 
them ores in the York rexion ovidontlg h ~ v a  no cornmarcia1 vwlue, but 

a n n  h 1908, E ~ B .  utid Mln. Jaur., rol,  77, Jm. 1, lPW, pp. IP-#B. 
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canaidering the difficulty which may arise in separating wo1fmmit;e 
from c a ~ s i b c i t e  the following information will 1~ of intelw~t: 

Since the latter part of 1903 there has been a very large increase in 
the demand for tungsten, and it i s  probabIe that fronl October 1,1903, 
to O c b h r  1,1904, will see the marketing of ahout 1,000 tons of tung- 
sten minerals. Where the tungsten rninel-al is an associate of some 
other wonornic mineral t h t  is being mined it should Ine R valuable 
by-product. I& value varies with the prcenhge of tungsten oxide 
and has h e n  rrbout $100 per ton for n 35 to 60 per cent ore. As an 
associate of tin ore it should be of vaIuo as R by-product, rind could be 
separated from the tin mineral by nn electro-magnetic wprator. 
As the demand for tungsten is limited there could readily be an 

overproduction, with a mmnpnding reduction in prim. 
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mhjmtn. and thn total t ~ r ~ t ~ ~ l l c r  iwml i s  I a ~ r .  They l ~ a v e  therefore been clasGfied 
intn tho I t i ! l o s i r ~ ~  when: A ,  1?mn1111lir: p r ~ l u ~ y ;  B, lhcriptive geology; C. Ryetern- 
atic g~olmcy nnrl ~mlt~orrtology; 11, I ' ~ t ~ p 1 1 y  and nbineralogy; El Cheniietry trnd 
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Ei 196 Thepeolo~IcalreI~tlornranll dlntrlbullon of plntlntlm and -1atwI melmlu, by J. F. Kemp 
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PP I@. Eemmmham fmm Fort Efamlln to KoWbue Boalrd, hlaaka, by way oi h l l ,  Kmull, Allsn, 
and Kowak rl~ara, by W. C. Mendonhull. 1W. pp., Iopln 

PP TI. C h y s o l  the U n l M  Stat- e r 4  of the Mlmldppl Rlver, by llelnrlch Rlna lm =pp.,Opla. 
PP PC Owlogy of the G l o b  copper dlstrlct, Arl~ann,  by F. L Ilsnwmc. 1BM. 153 pp., 27 pln. 
B a2 01 fields ot theTexeeLou~~benn Gull cowfllrl I'bln, by C. W .  Hagm aafl WI111.m Xennedfi 

19B. 174 pp.. 11 ple. 
B ns. Corltr3bntiarm to economto ~ o t q g y ,  18(rP; 8. F. Emmoue, C. W. H a y g  gmlo&h la ch-. 

1m. 449 pp. 
PI? 16. The mineral rewurcca of the Mimnb Wtangell dlntrlct. A l m  by W. O. Mendenhall and 
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B 2la. TheOK? depoalteof T o w b ,  Nevadq (ptefimintkry mrept), by .I. E. ma-. la. S l  pp.. 1 pl. 
PP 20. A recmnsismca In northern Almkq la 1901, by F. C. Mhrader. IPW. I I  pp., 18 plk 
PP 21. Deologg and oredepdls 01 the $Isbee quadranple, Mwna,  by P. L Rmsome. 1PW. IdR pp, 

28 pla 
B ZP8. Cfjpsum depmitaat the United Bleteu, by 6. L A d n m  mnd otbem, IBM. 129 pp., 21 plr 
PP 24. Zlnc and ]cad df~pwlts of northern Arkanme, by G.  I. Ad- 1WI. 118 pp.. 3 pla 
PP m, coppar d@(a 01 We Encampment db?.rlct, Wyomlng-Colomdo, by A. C. Apencer. W. 

107 pp., 2 pls. 
3 22.5. fmtldbullonn ta economic geology, 1% 6. F. Enuwno, C. W. Etagas, geoldmb In e m  

1w m7 gp.. 1 PI. 
PP 28. Economic reecrurcesof Iha northern Black &il& by J. D. Xrvlm, wlih m o t r l h t h o  by I. F. 

IFmmuna and T. .L Jsggat, Jr. la. - p p .  20 pln 
PP 27. A ~ivlwicnl m n a b o c e  - theltltfermot Rangeand Ckanrrter Mounblm In AfMb 

and lduho, by WaHerntt UWgreh 1PM. - p p .  15 pla 
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. . . The tin deposits of the York region, Alaska, by 

Arthur J. CoIlier. Washington, Gor't print. off., 1904. 
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j BE, III p. i l lu~ . ,  9 pt, (invl. mew). DJm. (L:. S. C;colQgiral wrtley. 
: Bulletin no. 229.) 

Babj~rt aorie~ A, Fmnomie p l ~ ,  38. 
" RiLl iograph y :" p. 65-67. 

Collier, Arthur J Lames] 
. . . The tin deposits of the York region, Alaska, by 

Artfiur J. Collier. LVashin@on,&t-Y print. off., rgoq, 
r;' 

61, 111 11. illus., 7 pl. (in[-I.  nap). Mila. (U. S. Geological Y u r v ~ y ,  
" Bnlletin no. 29.) 

Aubjert ~ r i c s  A, Ir:mnornic: geology, 33. 
'' Dihliqmphy: " p, 55-57, 

p U. S. Geological survey. 
i - Bulletins. - no. 229. Collier, A. 1. The tin deposits of the York 

skgion, Alaska. r g q .  
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6 U. S. Dept. of the Interior. 
9 
t 
5 see also 
U* S. Geological survey. 
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