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PREFACE. 

By b a ~ a  IT. BROOKB. 

Since the discovery of stream tin in ths Pork region hg the G-m 
logic~l Snwey in 1900 the tin dcpmits of t h i ~  diatrict have k n  di+ 
C I T S W ~ E  in ~ v e r a l  Strrvey pt~Micntions. It1 all c n m ,  bowever, tlre! 
 statement,^ were bawl on investigations tllnt. mew incidcntnl to other 
work, and RS this didrict, had attrac.ter1 rnl~cll nrdicc! mn IL possible 
source of tin and ennaidern1)l~ money llad h e n  spent in mining nnd 
pr~pect~ing,  it app~tl~twl time, in thc spring of 1W7, to undertake IL 

Inore thorough in~cwt~ipntion. 
To t h i ~  t,n~Ir Mr. Knopf mns ~ssip;ned, with insh~ctims to make s 

cnroh~l s t , ~ ~ d y  of the mineml t l e p i t a  md, FO h r  aq time permitted, 
tn determine the l e w ~ i  of their orrorrence ~ n d  origin. It trns 
thought befit to ernphnsim the ~nom p r ~ r ~ l y  scientific phnw nf tltr! 

i~ivestigation, for the rotiln~erri~~l phase mn best be sol\-erl by the 
mining expert nnd enginnr. Tlterefow. t l l w  who e w r t  t o  find 
in this ro111lne R sfittenl~~lt OI the con~rnercfnl rn111e nf indiridt~rrl om 
bodies will  be dimppintd.  111 the opinion of the writer, howe,v.er, 
the p~senht ion  of the c h i d  farta wgnrrling the rninernlop and 
p1og .y  of the tin depmits, together with a cnrefril nnalpsis of these 
data, wi l l  have more ralae to the didrict ar rt whole thrrn any at- 
tempt to publish s atatenlent of commrrcinl fenturn of individual 
ore bodies. Moreover, i t  h~ k o m e  nn wtablislld polirp in the 
Alaskan work not na attempt to sample ore l d i m ,  a- st~such work is 
Plelievd to fa l l  outside of the pmvirlro of the FtrlemI geologist,, and 
t~bvionsly without careful ~ m p l i n g  lthe va1uatit)n of any given de- 
posit iy i r n p i b b .  

The reader should not infer from the fowgoirq remnrkq that this 
paper is pe@d as a final statement on thr ucrurrenee and penesis 
of the tin clepasits. Difficulty of a r m  limiter1 ~ x p m ~ r ~ s ,  ant1 lack 
of time prevented Mi. Knopf fmnl making exhalldive s t u d i ~ .  It 
is 'believed, however, that this report nlnrks a p t  ndvance in the 
Lnowldge of the subject. 

(I 





GEOLOGY OF TlTE SEWARD PENXSELA TIN 
DEPOSITS, ALASKA." 

S t m  tin was rliwovered in the J'ork r e ~ o n  of %ward P e n i n d ~  
during the fall of 1900 as a heavy and objectionable constitueat which 
accunlulated in the sluicc boxes of the plamr-gold prospectars. Some 
of this matarial was brought to Washington l ~ y  A. I-I. Brooks, of the 
United $ ta ts  &olo@cd Si~rvey, who mns engnged in a hasty recon- 
naissanw of tho rnirlcral remircm of thr region, and was identified 
as cassiterite.b The discovary warns soon heralded by the pubLil: p m .  

The true nature and V R ~ I I P ~  of tho mineral once known, search was 
directed toward finding s wider distribution of the stanniferous 
gravels and toward locating the bed-rock source of the cassiterite. 
Two factom combined to ~t in~ulnte  this search-the failure of the gnld 
placers of the region and t h ~  high market price of metaIlic tin in 
 cent years. Ever s i n c ~  their discovery the dlaslzan tin deposits, as 
ihey are popularly styled, hove continued to attract considerable 
~ttention from the mining p u b l i e a n  .interest due iu large part to 
the fact that them are no prodwing tin mines in the United States 
proper. 

Several reports of a pmliminar~r chracter have been imed  by 
the Geologiml Survey dcmibing the p l o g y  and mineral resources 
of the York region, in which the chief deposits of tin occur. The 
presence of placer tin in Anikovik River and in its tributary., Buhner 
Creek, was first worded by Brmks.~ On the basis of a recomais- 
ssnce of the northwestern part of Seward Peninsula in 1901, Collier d 

was able to offer certain advice as ta where search for lode tin might 
profitably be made. In 1903 he assisted a n m k r  of prospeetors in 
making the origind dimvery of lode tin in Seward Peninsula and 

'A summary of the remlta Hren la thfu pper was pobllshed -rat months s ~ o  by 
Brwkr, A. TI., and athem, In UEneml r e m u m  of Alaska: report on p m w  of Investt- ' gatlona l a  1907: Bull. U. S. Gml. Survey Xo. 3%. 190U, pp. 251-267. 

n B ~ o k a .  h A., h new occurrence of casalterlte In Almkr: Mence. new w, vol. 13, 
NO. 32s. 1901. p. am. 

Rrooks. A. A.. An a e c u m c e  of m r n  tln h the York -@on, Alaska : Mlnwat 
m n r c e e  U. 8. tor 1It100, U. 5. M I .  Survey. 1901. p. Ti'fl. Alm. A ~ c o n n a t w n c e  of 
the Cape Nome and adfnoent gold fields o i  'SBnnrd Penlnsolk, Alas'lta, in 1900 (a apedaE 
gubllcatton of tbe U. S. Gaol. Survey), 1801, pp. 1321139. 

dCoIller, A J,, Pmf. Paper U. I. Qeol. Swvey No. 2, 1902. p. 40. 
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was able to publi~lh the fiw. n,~th~nZic infnmation on the o c c u m m  
of cassiteritP in ~ l n r n , ~  On rettlrning from his examination of the 
C a p  Lisbnrne cosl f i e h  in ID@%, he spent a few days in the E h k  
rep;ion and noted the progress of development in opening np the tin 
d~pmits .~  Later clevelopments, i n  the fa l l  of 1905, were fully de- 
*r.iSed by I i e s P  

S o  member of the Survey visited the region in 1906, but numerous 
populur reports indicated that extensive ddemlopment work was in 
propm. Owing to  the fact. that the earlier investigations, which 
were incidental to field work in other parts of Seward Peninsula, 
w e n  llumpe~vd by lr~ck of time ~ n d  Ilg the inadequate development 
of the re~ion,  it wna deemed ndvisabl~ to give Rn entire field season 
to nn pxnmination of f h ~  tin deposits, including those of Ear JIonn- 
tain, ~vhich Ilacl not h e n  previously visited. Tith this purpose in 
view, HIP rnrjtw w t ~ s  instructed to examine all known wurrences of 
tin ore in S~wrtrd l'eninn~lu, giving especial attention to the origin 
of tho ores and thc commercial importance of the field. Field work 
WRR comrnenccd nt Tin City on Junr, 23, and ended at Teller on Sep- 
ternbar G, 1907. 

Acknowledgments am due for the many, mnrt~sies extended to the 
writer while in thr wgion, ~ n d  it is nn especial pleasure to thank Mr. 
,Tohn Vatn~y,  of Rnr Mountuin, Ms. 35. R. Luther, of Tin City, and 
MRF.ISM. William I=. Randt. nnd S. Read, of Lost Kirer, for their gener- 
ons Iio~pitnlitp and su h ~ t ~ n d i ~ l  aid in furthering the field work Thank.; 
ILPR also clue Dr. TI'. T. Schnller, Dr. E. C.  Sullivan, and Prof. E. F. 
Smith for assistsncc! in chemical snd mineralogiwl work 

The total production of tin ore in the entire m e n  ta the d m  of 
1907 wns fibout 1GO tons of cancentram 111 of which, except a few 
tons from lcnle deposits, came from the stwarn tin of Buck Creek. 

The apprnximate ~nntrnI value of the tin produirtion of the Sark 
district since mining began ia as f o l l o ~ ~ s :  

I'atuc? of tin pmdorcrd In Fork replan. Alamka. l $ ~ - I 9 0 7 .  

- - - 
~ o t ~ c t .  A. 3.. TLn m l t a  ot the yo* m r t q  AIMU : R ~ I L  F. -I. ~ n w s y  ~a 225, 

1m. sw ~ I M  nalL Y-T. 
'Coltlfr. h J., R m n t  hlopmmt of A I m s I  th d e b :  Rull. G. B. 0-1. & I m p  

No. 250, 100s. Irp. 1.0-1X. 
r H e y  F. 1,. Tbe Yark t la  rylm : Ball. 1'. il Gml. Ikkq No. 284, 180&, pp. 146-187, 



~t p-nt forrr l m l i t i e ~  RI'P h i n g  p m p t e d  for tin. They 
are included in nn aren of  400 square ri~ilm, ntwi~ t  100 milas nort,hwast 
of the city of h'ome, the srlpplp point of tlie r~gion. In  gographic 
order from narth to sotlrth thew fmir lml i t irs  nre Ear Mor~ntain, 
Buck Cmk,  Cnpe Mountain, and b t  R i v ~ r .  Ear Monntain occ~tpim 
an isolated  iti ion 40 miles north of the ot.hc15. which am grouped 
together in the Tork region n t  thr! west P I I ~  of the continent. - 

QEOQRAJ3TY OF THE REOION. 

ms repion hprp to 1~ qcnnsid~wtl cornpri-9 tho rxtmme weskm 
pmjection of sward .d'~ninsuln, or t l i ~  t port inn of tho hmerictm Con- 
tinetit wllic!~ appruaclles 11lrnr~4 to .\sib. On thC nortliwest it ig 

bounded l)y thp Arctic Occ~in. entl rrll the ro~~tliwwt Ily Rering So* 
two M i e s  of wmter t h r t - i t l ~  fror,cn ovrr dariiig 9rvr.n month.; of the 
year. In 1 m7 nnviptiorl o p n ~ t l  to Tin City, M'II'ICII i~ situated at  the 
tip of the continent, on , l l r ~ n ~  22, nntl IL f ~ w  d a g ~  later the Inst of the 
ice had drifter1 northw~nl throl~gb R~ri t lg  Stmit, Ihr ing  the open 
=awn pmlirte ~ h ~ n p r s  maiutnin R wwkly service between Nn~ne 
and points on Tcrinp: Sea, ant1 n small p r w n p r  steamer, carrying the 
mail, mils ewrF t~~ (Fays ~rliil~ m tu~itc! to Kotzebue Sound. A 
nominal ten-rlup n~ni l  wwicv in thtln t~ffnded rlr~ri-ng thr summer 
months, h~rt R ~ ' C ~ I I I I P  n-t.ckly scrviw ia  obtain4 in the winter wit,h 4 

decl nnd flog ten111, 
']'he topogmphic cllnmrt~r of the region is well broltgl~t nut on tIla 

map (PI. I) .  T?wurcl the nnrt l~ the Arctic coastal plain forms s 
 wid^ e-xpanse of @ n t h  rrdling toyopphy  with a relief of less than 
50 feet, and so heavily p w n  over with m a  as to b~ practically im- 
passable ta wagons Sumemus lakes dot the landscape, and the . 
streams wind a c m  the plain in tortuous courses, emptying into 
broad lagoons irnpolindbd lwhind bwrier kaches. In the vicinity of 
Shishm~rcf  T n l ~ t  thc lo~ver str~tcbe of the s h a m s  are affected by tho 
tidal ebb and flon. 

Toward the muth the York Mountains r i s  abruptly from the 
coastal phin. They art? nn exmdingly steep and n~gged groupI with 
an average altitude of 2,500 feet. Broad stream valleys, howeecr, 
penetrate the mountains from hoth the Bering and Arctic sides and 
render them aqily acc?essihle, so that wagons have h e n  taken ncmss . 

them at  a number of points without difIiculty. Where the mountains 
abut upon the Bering coast they are broken off  by bold sea cliffs, and 
a rnapnifimcent terrnce 1 to  4 miles wide with p t l e  smwnrd ~1;~opo I ~ A  
k n  mrrd upon their flnnlrs a t  an elevation of .  600 to 800 feet." 
7Yedmard this feature m e r e  into the h r k  Plateau-a level ~iplnnd 
surface ranging in altitude from 100 to 6M) feet. The larger streurns 

-Collier. k J., A rocorinahmnce of tbe nortttb-rrq p d m  at Emsnl l'mlnauln, 
Alukn : MI. Pawr F. f3. Oeot 8 n m ?  Yo. 2, F. 37. 



haw cut wide, shatEow vallep in thia platmu, and these furnish & 
wagon roadways of easy pade. 
The western extremity of the continent is marked by an imlntd 

motintain mass, known na Cape Mountain, which ribes dimr from the 
water" edge to a height of 2,250 feet. This imp-ivo promontory, 
usually mnthed in chill fop, forms the American portal of Bering 
Stmit. . 

There are no harbom in the region and consequently landing is 
often impossible on ncca~tnt of fog, surf, OF storm. The neared har- 
bor is that of Port Clumnce, 10 miles didant. 

OUTLINE. 

Tha wdicr~entnry rocks of the tin region comprise chiefly lirndonm 
and slates, krll prub~bly of Palmzoio n p .  The oldest rocks are a 
wries of impurn awnucPoun slntcs of llntletcrnlinetl a p  These are 
overlairi mnformably hp a thick forniation of th in- l~dded Ordovician 
limwtonw (I'ort Clorenca limestone), which pnerully  haw no evi- 
dpncp of rn~tamotphism. Kear CRPR Prince of Wales them is de- 
v~lnpecl rl scries of cr-wtalline limmtonm with mhrdinatt! siliceous 
~chis l s  and qulrftzitm. These rocks are o f  " h m e r  Crrrboniferous " 
a p ,  nnd are faulted off apin..t the alntes to the cast. Grcenstonw 
~1.e comrnan in the d;late and a nurnl~r of p n i t e  bwb have irlvaderl 
tba limestonrs 

The youngest sediments of the e o n  are the p v e l s ,  sands, and 
~ilts of the Arctic coastal plain. The distribution of the rockg is indi- 
cated on the sketch map (fig. I) ,  i n  which um llas h e n  made of the 
earlier pubIished results. I11 the ~ a m a l i n g  pgcs the salient, fmtnrps 
of the rarious formations of the York region aro briefly descrild, but 
no attempt is made to discuw tire metamorphic rocks of Ear Morintain 
under ihc hading of p n ~ r a l  gmlom, irlaii~nucll as their stratipphic 
relations are unknown. 

SLATES NEAR YORK 

In the vicinity of York a blt  of dates 8 or 10 nilas wide trends 
northweshard a m  the west end of Seward Peninsula. The slntes 
are prevailingly of an impure arenamus character and exhibit a 
variable degree of metamorphimi throughout the a m ,  though the 
great b~rl k of the seriea consists of but slidrtly rnetamorphd rocks. 
TypicsI hlnck clay slat- are locally interstratified as thin M s  with 
the mom siliceoas t p p a  The arenneentls s l a t ~ s  are as a rule more 
or less mlareous or tlolornitic Massive membem of the mries con- 
sist of fine-pined dolomitic sandstone. A p p h i t i c  si l imus whist 
(the graphite, however, is poorly individuali~ad) rapmmnts the 



hi&& phase of ~ r n o r ~ ~ ~ ~ i s m  in the York region, b11t thia tppe has 
no p t  areal distribution. Ig~tr.ographicnEly tht. slat- mndst chiefly 
of comminuted quartz nltrl f~*ldspar, ~ n t l  as an acCessor;l. rnin~ml s 
constant thoagh minute tlrnorrnt of clndic hmwn tourmnlin~ mas 
noted fmm all parts of the area. Tn thr dolomitic memlwr the qnnrta 
p i n s  ntpl pnerally w ~ l l  rounded, mnd tlre arbonate, w h m  mnE- 

p l r l .  I.-d:rcrla*lr irketrh map of R b  k.nA Pwlnmlm tln m. 

n&an clinracter was determinccl ch~rnicatly, is m m o n l y  in the f o m  
of m a l l  rtlamhhedm mttemrl tl~rorl~hnltt the bind in^ material. 

The d e p w  of clravage fib t l w  9latt.s is variahlr. The rwks r n n p  
from marl? m n m i r ~ - m k s  little marc thnn nlral-to thinly fimile 
~ l a k  C l a r r p  and stmtifimtinn map rclinritlr lcmllr. hr~t within 
a short distancc map stand at  sight angles. Jlcnsurements of strike 
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and dip of the clenvnge have. little vaTue on ~cco~t. l t ,  of t,his abrnpt 
vari~tion, RS the sedirncntsry banding can rarely EM o h ~ v e d .  Them 
relations are best- displayed in the beach seetion htween York and 
Kansuguk Point. The slatw are affected bv faults, and one was 
noted to have offset a dike 4 0  feet. They are fractuml and veined 
with quartz stringers, some of which carry cdterite ,  blue tourma- 
Iine, amnopyrite, and pprite. 

The slates are faulted against a series of crystalline liiestonw on the 
west, and underlie the Port Qnwnce Timestone conformably on the e~st,. 

PORT CLARENCE LIMESTOME. 

The Port. Clamce limedone was EO named by Collier * on accn~int 
of its typirnl espofinre north of Port Clarence, where it. occupies itn 

tuwt nf 1400 qaare miles. Hem j t  cornpriws n thick volume of thin- 
bedded limestonerr of dense texture. gelier~llp ~mnffected by metarno;- 
phisnl, Four type3 of roclr cnn he rliwriminated-an ash-gray vari- 
~ t p ,  n dnrk lead-gray variety, rnagnesian ~ n t l  tremolitic p h w ,  and 
sn argillnccous banded variety. The first two nre the commonest 
tWvpm,and occur togetherin intewtratifid beds. Thedarklead-gray 
limestone. forms rnnssive beds up to 6 fcct thick, hut the ash-gray 
veriety, which is f i ~ l e :  p i n d ;  like lithoppllic atone, is thin heddecl 
and commonly brealts into' large, thin a l n h  wlme anrfaces nre covered 
with f~~ro id  frngmmts. T h e  lim&ones wrre fni~nd to be nnnmag- 
nminn ill tllc spccirn~ns ~xarninwl, the ash-gtrt;). vnrjety containing 
.conside&hle a lumi~~ons  material, and the dark lead-gray Iimestone 
k ing  pure. rnrlmnnic rock. Some beds of fine-gnined dolwite occur 
in the Port Clarence formation, but. on n m u n t  of their close . e r n -  
blanm to the prevnil ing dense-textured limestones their quantitative 
rtbundance is not lmown. Occasimdy there occur interbedded with 
the normal Fort Clamnm limestone r;.trata which show numerous 
 mall piisms of trernali te in random mientation. This is the highest 
degree of rnetamorphiwn display~d I ~ F  the formation, except far 
purely local manifestations surrotmiling p i t i c  intrusivm 

The basal portion and l m ~ r  l~orizons of the Port Clarenca forma- 
t,ion consist of an impure banded limestone, the banding being 
produced by laminm of srgillaceous material. This phnse is com- 
nml! in a highly contorted condition (Pl. 11, R). h l l y ,  as at 
Cassiterite Creek, fremolite has hen noted as an abundant constit- 
ncnt? though the possibility is not exeIuded that the amphibole 
mny h n v ~  heen p r o d u d  by tho netion af vein-fming ngencies. 
In the Imst River region the Port Clarence has a thicknesq of 

9,000 feet. Collier has indicated that the thickness may Le as great 
-- 

aCollEer, A. f., Eeconnalssanen of the northwmtera p o r k  oi &wad Psntnsnln, 
Almka: Pmi. Papar U. H. Geol. Survey So. i 1TW. F. 1% 

b C.RII[CP, A. J.. Th depmltn of the York regloa, Ahnka: Bull. tl. f& Owl. Survey Na W ,  
1904, p. 19. 





as 5,000 ht, 6 ~ t  on account of thc prcmlence of fnu1t.s ~ n t l  shatter 
zones in this region it in p r d l ~ b l c  that the smaller R y r o  is more 
nearly correct, The dip of the limestone is usntllly law-about 
20" h'.-althou& it may m ~ c h  ws high as 00" along the upper coarse 
of ICanPugi~lt River. 

Tho Part Cl~mnce limestone overlies Ithe slates of the York redon 
confmnlly.  As exposed allnng ithe wedern flank of the York 
Mountains the hnsal argillac~ous ~chistosc limestones of the Port 
Clnrence formation merge impercept,ikbly into m ~ m h m  of the slntea, 
the transitionnl zone bring scvernE Ilundrcd fect thick. Th0 same 
relations nri! evident on the northwest fl anlc of J%r.ooks Mountain, 
where the trrnnitinn is more ~lbrupt, hut is rnltrkctl by nn intimnto 
interlamination of slate nnd limestone. The transition zone has 
been R mna of wenkne~ ,  nnd cxhihits more or Iesq . s m c  dynnmic 
deformation. An slrrady ititlicnted, tlm Tower horixon~ of the Po* 
Clarence rtro ncutrly uri~a~plrd, l d l y  pnwingt: irilo rL brcceiated 
condition, Pieqted ill ill(! Inl-pm, !lorn-ever, t h i n  1)1111fie ~lrnintuilis the 
npparnnce of urtdist~~rlwrl llrlrl simple ~ t r ~ i c t ~ ~ r o ,  d~arncteristic of 
tho Port C~BTCTIGB BS II wFtt~iv. 

Farther end, in Uw vicinity of 33ny Crcrk, t . 1 ~  Port CI~IYIIL.~, 
limestone gives place tu t IIP papliiiic, cbloritic, and cnIcnrco~w 
schj~t, c11r racteridic of thn  Kauw rcl~ion. The P X H C ~  ~r lat ions IIIV, 

I IO~VPI~~, ohctlre. I11 the bills bhintl  Tt*lIt.r 3Iimiotb thc lirnetlto~~r i n  
bipl~ly nrgiIlnceci~~~ and ilk ~n~11-y p l n m  ac~itely contorted, illdicntirig 
that the 11nsnl portioil of the I 'nrt C l a r a ~ w  is c3xyoser.l. LZccording trr 
this ir~terpr~tntion tho Port Clarence iq  rr~p rclctl ns folded iuts .a 
sgnclinorit~m, rvftb one limb e x p o 4  on the wewtrrll flnnlc of tho I'ork 
Mountains and the other at nay Cml;. S11t)r~nIinate folrls have 
brought the underlying datm into the ran0 of rrosion in i w l a t ~ 1  
amas, as at Rmokq Xlortntnin nncl Cdifornilu Riv~r .  

The age of the Fort Clamace limestone, accorrlillg to Co1liel;a is 
either Ordovician or Silurian. Thc mrihr founrl at  the hend of 
Cassiterite Creek a fern poorly prewrved fa i l s ,  which, as identi- 
fied by Kindle, appear io hlong to the genera RnpAEatmw and 
Lionpsna, indicating an Orvlovicinn u p .  

Between the granite headland af  Cape Prince of Wales and the 
month of Baituk C m k  is a &It of crpatalline limestone, which is 
finely exposed in the cliffs that fmnt Bering Sen.  Sericitic s i l i m ~ ~ s  
schists, phyllites, and thin-bedded white qunrtei te nre present, but ore 
of very subordinate importance. The silimm schists find their main 

=OoUlw. A. J.. The mld placrm of a part of &ward P m l m l a  : hII. 8. 8. Gml. h m g  
No. 328, P. M. 



developmt on Cape ~ o u n t g i q  where they are apparently 300 feet 
thick, and overlie the limestone capping the summit ef the gr~nite 
stock 

A striking feature of the limestone is ths variable degree of meta- 
morphkm which it exhibits in different pttrts of the area. It varies 
from a dense-textured dark-blue limestone en the north side of Cape 
Mountain to a faintly schihse snow-white marble in the section dis- 
played along Bering Sea. 

The thermal metamorphiam produced by the granite invasion is 
strictly local.in character. Marmorization extends 200 feet from the 
i n h i v e  at a maximum, producing a coarsely granular aggregate of 
calcite crystals several millimeters in diameter. The calcareous 
quartzites, however, remain unaffected at this distance. In the lime- 
stone patch overlying the smite the siIiceous I~mins  have been con- 

. verted into wolIastonite bands which exhibit a remarkable degree of 
minute crinkling. Some phases of the limestone show a development 
of metamorphic minerals unconnected with the presence of visible 
intrusiws. In the old s a i  cliff I mile east of Tin City a series of in- 
terstratified ash-gray and dark-blue beds, each individudlly a few feet 
ar less in thickness, show numerous foils of phlogopite, long prisms 
and radial groups of trernolite, ant1 cubes of pyrite. Phlogopite is 
areally the  most persistent mineral, and the phIogopite-bearing Iimc- 
stone can be traced as far wed as the head of Cape Creek. A cer- 
tain original content of,  magnesia is indicntcrt by the formation of 
phlogopite and ltremoLite and can be detected chemically in the car- 
bonate of the dark-blue Pimestone. Whether the formation of them 
minerals is due to thema1 metamorphism is an open qudion, but 
the field evidence suggests that it has been ctaused by the same agency 
which produced the crystalline marble-namely, a, mild regional 
metamorphism. 

The structure within the limestone area is prevailingly simple. 
The beds lie nearly horizontal, with a slight easterly dip, Here and 
there rolls with dips up tn 20' occur. 1~calEy.individual. strata are 
acutely mumpled and doubled back upon themselves. O n  the bmis 
of relative degree of ~netamorphisln t,his limestone would be regarded 
as the oldest formation in tlie York region, but paleontolcigic evi- 
dence procured by Collier a ha;¶ shown it to be of Mississippian 
C L L  b w e r  Carbonifero~rs ''1 ageyounger thsn the less highly meta- 
morphosed Port Clarence limestone 8 miles east of it. The limestone 
appears to be faulted against the sImtes on the east. Both formations 
am lying flat near the contact, though locaIly the limestone may show 
almost vertical dips. The line of contact, however, does not follow 
the contours as it should if one horizontal formation were resting 

- - 

-Collier. A. J, m e  gola placers of a part of %ward Pentnmla: Bull. U. I. QmI. 
Flur~ef No. 82s, p. 81. 
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npon the other, but cuts a m  them indifferently. Farthkrmore, va- 
rious fridbn b&as are found in the vicinity of the canted, and an 
abundant quartz veinntion occurs in the slates. These featu-the 
shattering, crushing, and l w 1  dnlgging of the stmta, and the fact 
that the contact is independent of tho topography-indicate that the 
hestone is cut off to the east by I fault. 

SVRFXCIAL DEPOSITS. 

Surficial deposits have R relatively small distribution in the York 
region. They comprise the shallow gravels of the present stmams 
and tbi  beach depasits of the narrow coastal sheIf bordering Bering 
Sea. Toward the north, however, all bcd rock is mantled by the 
silts and gravels beneath the low-rolling arctic tundra that stretches 
between Cape Princr! of 1Vde.s end Cape Espenberg~ 

Some of the stream gravels contain loenl concentrations of gpld - 

and placer tin, and are therefom of ecor~omjc interest. 

IGNEOUS ROCKS. 

Four stocks of granite ara intrusive into the limestones of th0 
region, all quartz- orthoclase granites containing suhrdinate 
amounts of sodic o l i p d m  and biotite, and aU prevairingly of a 
coarsely p n u l a r  porphyritic habit. They appear to represent con- 
temporaneo~~s intrtisior~s; and aw the granite at  Cape Prince of Wales 
iB known to invade limestones of h L h ~ e r  Carboniferous" (Missis- 
sippian) age, it is probable that all are pmt-Mississippian. Together 
with related quartz-bearing porphyry dikes, they are the m a d  im- 
portant ipeous  & of the region, inasmuch as the tin deposits 
are dimcly assoeiatd with them, and their dmiption is therefore 
given in p t e r  detail under the separate localities at; which each 
occurs. 

Greenstones of & W c  character are common in the date area 
near York Where their relations can ix determined they aro found 
to be present as intrusive silirs, The texture of the greenstonesl ran* 
from aphanitic to cmrse,ly granuhr, and petrographic examination 
shows that they are mmposed e n t i a l l y  of chloritized augite and 

' altered plngiwlase in ophitic ammgeinmt, with abundant a c m r g  
ilmenite and leucoxma In many places the alteration is exceedingly 
thomng'b, but the rocks are unaffected by shearing. 

Narrow basalt dikes of rare occurrenee are found cutting both 
limestones and granite, and are therefore the youngest ipeous  rocks 
of the region. 

eColller, A. J., Prof. Paper C. R. Geol. lurrey No. 2, 1002. p 25. 



Thc  world'^ supply of tin is ob ined  from cassiterite, the dioxide 
of tin (78.6 per cent Sn). At a very few places stmite, a complex 
sulphide of copper; tin, iron, ancl zinc, bns been found in sufficient 
quantities to be raised as an ow, but apparently never for its tin. 
The stannite formerly found so abundantly in the C m  Rrea mines 
in Conwall wna mld simply for the copper it contained." In recent 
pmrs only one wcarrence is known, namely, at the Oonah mine in 
Tasmmia,b where an nrgentiferous stannite has been mined as a 
copper-silver om. The tin was rejected as waste product, but ar- 
rangements were finally mads with the smelter that for ore contain- 
ing a t  lea& 8 per cent of tin $5 per tan shoiild lx paid in ad&tion to 
the ordinary returns for copper and silver. The latest reports from 
Tarnullin indicate, however, that difficulty has been experienced in 
treating the stannite At Borrth Creek, NPW South Wales: 
stnnnite i~ also fou~id, itnd occuw n t s s o c i ~ t ~ d  with chalcopyrite, arsenw 
pyrite, anti_ galena in e silv~r-quartz om. 1T'ith them two exceptions 
stannite is of rare occarmnce ~ n d  is not nfirrled ns m ore of tin. 

Casqiterite is the only nlin~rnl likely Zo IE of economic importance 
as a sot~rce of tin in the Scward T'cninhula region. Stanmite in as- 

. wcistion with galella and wolframitc is known from one l o c a l i ~  
only, and there the pnwpefiiw vlt lu~ of I h~ depcrsit is probahlv in 

- silver and tungsten, and not in tin 
PIecer p l d  is fo~rnd with the stream tin .r~f the h k  reginn, but 

its paragenesis with relation to the cassiterite i s  unknown. 
. The Seward Penins~lla tin deposits are e m i a t e d  with granitic 
intrusive which have invaded variotls series of limmtnnes. Thc 
magmas were rich in rninerali7m-s ~ n d  prodnced an intense pneu- 
m a t o l ~ c  m n W  rnetamor.plliml dong their mnrgina Con~picuoas 
~ m o n g  the products; of this activity am the prevalent baron minsmls, 
to~mal ine ,  axinite, a boron vesuviaite, Indwigite, and two mapa- 
sian iron-tin borates new to'science, which have hen named hulsite 
and paipite. Fluorite, srmplite, and chondrod i te prove tha pwwnce 
of the halogens in t.bc magmatic exhalations, and a~lphur is indicated 
by the various metallic sulphides that have formed in the conk&- 
metamorphic mh , 

A total of 52 minerale are W d  from the region, 18 of which have 
. not pwviousfg &en recorded i d  two of which am. new species. 

Go7J.-Some of the streams of the York region carry placer gold. 
In fact, the prevalence of an undesirable heavy brown mineral in the 

.Traaa, Royal QeoL Soc. Carawntl, w1. 7" p. 85. 
*Wallet, a. A., Zeehan sllver-lead minin;~ field, Oovt- Geol. O1Bcr. lanmnin, 1904. 
*Pro~ress  of the mlnernl !ndnnhr for the quarter eud ln~  30tb Aeptemhr, $ A M ,  
W. GFoZ. Omca, T8arnanln, g. 10. 

MIn. Rea. New Routh Wfilea, Reol. Bnraey, New Bwth Wales, p. 120. 



aluica boxes a€ the placer-gold rninem led to the discoverg of cas- 
siterite and to the *arch for i ts  hd-rock source. Racer gold is 
ciated with the cassiterite of Ruck Creek, the only locality from 
which there has h e n  an ncttial production of s t r~am* tin, but no. 
authentic figures are avaflnble AS to the amount of gold obtainctl p r  
ton of concentrates. Nugets np trr P20 have b r ~ n  o l ) t a in~d .~  

Stjbnite (Sb,S, ; 71.4 per cent antimony) .-Some float stibnite, 
associated with purple fluorite, was found in the saddle at the head of 
Tin Creek by 1-1. E. Anphdf nf the Survey party. 

Holyhde7~.ite,-Molyb~l~nito occurs in sparing nrnonnt, a m i a t e d  
with cassiterite, in the Lost River wgion. 

GnEm.-On Brooks Monntain, galena, nsmcinted with rin iron- 
rich zinc blende, occum interg~.own mit,h minerals of contact-meta- 
rnorphic origin. The Ear Mottrttnin occmercnt!cs lire of similnr nature, 
In the Lost River region it  occur.^ in fracture zones in the b1.t CLr- 
ence limestone. One occurrenm in this region is ahsolukly unique, 
namely, galena tlssociated with stannito nnci wolframite in a vein 
filling of topaz and fluorite. 

Sphde&e.-Sphalerite (zinc blende ) of con tnct-metnrnorphic 
o r i p  ia common on Brooks Moi~ntain. It possesses a brilliant black 
luster identical with that of wolframite, with which mineral it has 
heen caah~sed. ~ n ' n l ~ i s  by W.,T. Schaller sllows that specimens con- 
tain ID per cent of ferrous iron. It is distinguished from wolfi~rnite 
by its inferior gravity (sphfil~rjte having a spcific gravity of 4 and 
woLframite of 78), greater softness, nnd more complex cleavage. 
Wolframite shows biit a single c l e ~ v n p  direction; sphnlerite may 
show as many as six. Some thin qunrtz-tourmaline veinlets carr$ng 
pyrite and l~lstrotrs black spbakrite were fannil crltting the granite of  
Ear Mol~ntain. In this mat~rinl hlowpip tests were necessary tn dis- 
tinguish the *halerite from wolfrrtmite. A s m ~ l l  nrno~~nt of sphal- 
eri te of somewhat resinnus appearance is fottrrtl assdated with the 
tin ore on Crrmiterite Crwlt. 

PVhoCif~.-bIagnetic iron pyrites, or pyrrllotite, is found, together 
with galma rrncl sphnleri te nf mnhct-mebrmorphie origin: on Ijrooks 
Mountain. Considerabl~ nrno~~nta of it a m r  in a copper prospect nt  
the mortth of Tin Creek. Small ernor~nk arc diwminated in the 
pyroxene hornfels at Cape Moe~ntain. m h o t i t e  is  commonly re- 
garded as stanlute throughon2 the tin segion, hut can infallibly be 
distingnished from that mineml lly its rnnpnetic character. 

Ck~talcu~k.-Yellow capper pyrites, associated with pyrrhotite, is 
found in a fluorite gangue near the mouth of Tin Creek. The lime- 
silicate hornfels a ~ r i o n n d i n ~  the p a n i t c  of Ear Mountain js locally 
flecked with chalcopyri tp. 

a Qrat mmmnnlcatlon by F. L Hm& 
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Py&te.-hgulas disseminations of psite  m u r  in the granite of 
Cape Mountain. It is s common constituent in the tin ores of the 
region, and occurs in the form of rolled nuggets with the hmam tin 
of Buck Creels 

Arsenopy&te.-Tho silver-white snlphide of imn and arsenic occurs 
in considerable abundance in the tin om of Cassiterite Creek, and is 
found in the contact-metamorphic deposits of Bmoks Mountain, ns- 
sociated with tourmaline, fluorite, whalerite, etc. It occurs with 
ackholite and cassiterite in the Buck Creek region. 

~Yt~nmi te  {tin pyrites; 29.5 p r  cent copper, 27.5 per cent tin).- 
The ram mineral stannite, a sulphide of copper, tin, iron, and usually 
zinc, is known h r n  Lost River only, where it mcurs essociated with 
plena and wolframite in a p-anpre of topaz and fluorite. The AIas- 
kan &mite gives a strong qnalitstiva reaction for zinc, I t  baa n 
brown-bIack color and a metallic luster, and possesses an imperfect 
cleavage. Stannite is a mineral w h m  identification in any-particular 
case must be confirmed by chemical exnmina tion. 

Fluorite.-Fluorite occurs in variety of ways thro~lghout the 
region-as a contact-metamorphic mineral, as a gangue mineral of t,in 
and of coppr deposits. and as a metammatic replacement of limestono 
ad joining stanniferous veinlets. It shows 8 variety of colorspurple, 
gecn ,  yellow, rose--and i s  also colorlew, but t h ~  purple is the most 
common. Specimens from the Cwsiterite lode show numerolls cubes 
and, rarely, aggmgates of columnar crgstnls. Fluorite is distin- 
guished from quartz by its relative mftntnesn and fine octahedral 
cleavage. A charncterirstic feature is its power of phosphorescence, 
which becomes highly canspic~rous during tha d ~ i n g  of ore samples. 

Qwtz ,The granites of the region contain ablrndnnt quartz, which 
is prevailingly of a smoky character. The quartz p o r p h w  dilrcs 
contain nlmiems sharply defined crystals of quartz, and these, too, 
are commonly smolry, and consequently have been mistaken for cas- 
siterite to some extent. Greasy milk-white quartz ("rein quartz ") 
carrying camiterita forms stringers cutting the slam of the York 
area. 

Eematite.-Nuggets of red oxide of iron m r  with the stream tin 
of Buck C W .  Hematite is used as a by the Eskimoa of 
Bhishmamf Inlet. 

iEmite . -henite  mum as an e h d a n t  microscopic constituent 
of the greenstones, and is largely converted to leucoxene. 

Spiml.-Perfect little octahedra of black spinel are found assmi- 
nted m-ith chondrodite in contact-metamorphosed limestone near 
Read's galena prospect on Bmks  Mountain. 

Magnetite.-Xuggets of magnetite (magnetic iron ore) are fairly 
common in the stream tin of Buck Creek. The ore is found in placa 
in visible crystals and dumps amiated  with calcite, hulsite, and 
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vermvianite on Brooks Mountain; and occnrs also in narrow bands in 
contact-metamorphic limestone at. Tin Creek, 

C a ~ s i ~ t e  (SnO,; 7R.6 per cent tin) .-Cassiterita is a m i n e d  
ddch can not be positively identified by tho eye yenlane. The only 
convincing test is the nctlral prmluction, from specimens in question, 
of 'beads of metallic tin. On account of thc diflicnlty of recomizing 
assiterite the prospectors of the region have tnistaken for it a g e n t  
variety of rninernls, jnclud ing garnrt, blnik toennnlint?, nugitr! in 
quartz porphyry dikes, pyroxene in contact,-metnmorphosed lime- 
stone, smoky quartz, vesuvinnite, R I I ~  ~volfmnn~ite, In color t lie 
Alaskan cassiterite varies from black t o  light yellomis11 or nlmost 
colorless. Some from Cape Blouniaj~i n11tT Ltnt River wns noted to 
show n fair degree of cleavnge, which increas~s i ts  rewmblnnw to 
pyroxene. The specific p a r i t y  of rassi terile is sbou t 7--considcrabFy 
higher than that of the other minerals rnistnkrn for it, except viol- 
framite. Crushing and panning mny therefore PFVC as a rough test, 
a gray or colorless residue in the pnn indicating cassiterite. B~t t  
inasmuch its considernble useless prospecting has k n  done on ~n ia -  
e r ~ l s  mistalcen for cassiterite, it. seems advisable to test the suspceted 
minerals for the only conclnsire property of cnsitcrite-its nblIity 
to yield rnetrtllic tin, Pebbles and rolled   rains of eassitcrito occur- 
ring in stream grnvel..t are known as stream tin. Tbnt of Bnck Creck 
is prev~iljngly of a brown color, and mncb of it contains small 
cnvjties lined wjth clear, glass?., yellow c r y ~ a l s .  Quartz adheres lo  
many of the larger nugpts. 

Ruti14.-Rutile mcurs as a microscopic ronstituent in the granites 
of C n p  Mountain. 

IJyroldtla.-Yerfect dendrites, which are referred to pyrolusi te, 
occur on the joint f l ~ n e s  of t h ~  Iimestone near the Cassiterite lode. - 

Limonite.-Limoni te mtra \-pry nbuntlxntly in the gossar~ of 
botlies jn the Lost River re~ion.  

C&tf?.-The limestones in immediate proximity t o  the granite 
bosses of the region have heer~ convert~rl into aggregates of coarse 
white cnlc spar in marly pram On the DoIcaath lode, near Cassiter- 
ite Creek, finely crystallirerl csssiterite occurs embedded in coarsely 
crystalline cnicite associated witli dnnhurite, tremolite, and topaz. 

DoE&Ze.-Certain strnta of the X'ort C'larence limestone are com- 
prwed of dolomite. It orrtlrs nlsa i n  tbe form of minute r h o m b ~  
hedm in some of the slates of tho York amu. 

Cm&te.-The gossan of :t galt3n11 prospect cm Tin Creek mas 
noted to contain whitc cry~tnls of ce~~ i s i t c  ( I Q R ~  rarlmnate) . 

Aadte.--Rock from the wolframite-topt~z lode on Lost River is 
slightly incrustecl ~ y i t l i  tha hluc copper curborlnte, azurite, doubtless 
derived from the oxidation of stannite in the ore. 



F&par.-Isrp porphyritic cqstals of orthoclase and rnierb 
cline; occur in the ~ n n i t e s  of the region. Albite was d e w 4  as a 
constituent of the wol frernite-quartz veins on Cassiterite Creek. 
Plagioclaw is common in the ignmus mcks of the region, and in the 
h & o n e s  as a metnsornatic mineral. 

Pyroxene.-Large crystals of nugite, up to 2 inches in size, mcur as 
s constituent of a quartz prphyrg dike on Ear Mountain. They 
am of brown color nnd rarely show cleavage visible to the eye. They 
have been mistaken for cassiterite and have occmioned considerable 
useless prospecting. Angite is nppmximately half as heavy a8 cns- 
siterite, and is rendily fusible before the blowpipe. Ry this ~irnple 
test with tlie blowpipe, were it available to the prospector, nlh the 
minerals ~~in~ally mistaken for cassiterite, except smoky qnnrtx, might 
be rpjpeted from consideration. Pyroxene, probnbly near h ~ d ~ n -  
besgite ia composition, is common in the contact-rnetamorphd 
limestone ad joining the granites of the  region, particulnrly thnt of 
Cape Mountain. It r~embles  some of the cassiterite very cloxlp, 
and the conhct mcks have been prospected for tin. This f~ l lncy  
is encouraged by the fact that the contact rocks are rel~tively Ileavy, 
having a weight corresponding to s 10 per cent quartz-tin ore. 
Il'ol2astonite.-WoUndonite crccurs on Cape Mountain in proximity 

to the granite, locally forming white masses up to 3 f ~ e t  in thickne-w. 
AmpAiljole.-Tremol i t ,  the colorless variety o f  arnplii bole, is 

prevalent in the form of glistening whik fiberr; in thc limestone ad- 
joining the cassiterite mrren -  on C h t e r i t e  Creek. It a l s  
oacurs na fine radial groups in the limestone east of Tin City. The 
l i g h t r p n  variety, nctinolite, constitutes the gangue material of 
mms newly dimovered t i n - k h g  mcks on Buck Creek. Hom- 
blrnde is common in the limestone adjoining ensiterite veinlets, 
and gives it s dnrk-green mlor. 

Cam~t.--4s a p d n c t  of contact metamorphism p m e t  is of 
widp,sprend occurrence, the finest specimens corning from Tin C m k ,  
on Lost Kiver. It is commonly myshillized in rhombic clcdea~herllrtll 
forms, diamond-shaped fa- Inere only the apex of the 
dodmhedron is visible garnet bears a deceptive re~mblance  to the 
fou r-sided pyramid characteristic of cmiterilte. Vesuviani to is 
usually rrwiated with the garnet 
*Olir~in~.--C)lirine foms part of the basrrlt dikes of Cape Mountain, 

rind is noted only mirroseopically. 
Scrrpfitr.-Chlorine-beariw mpolites are found in p i r n e n s  of 

lime-silicate hornfels from Eat Monntain and Cape Monntain. Its' 
id~ntifimtion is p i b l e  ody by microscapical and chemicn't methods. 
In H mrmber of s p i m e n s  it was found that the birefringence, as 
indicated by the negative uniaxial interference fig* ranged from 
low to cumpmtively high valnes in the same lthin s e c t i ~ ~ r  



Pem&mit~.-V~~ir~vinnit~ is one of the rarnrnon~gt, contact-meta- 
rnorphic minerals of the region. It. is especially prcvnlent on Rmolw 
Mountain ant1 along the hcadwatem portion of Yankee Creck, whpsp 

fine c ~ s t s l s  showing ir?eal tlevelopment occur in great nbundunce 
embedded in a matrix of ronrwiy crystallina calcite. Tho color of 
the vesuvianite is some tone of p w n ,  rnngjna from gray-green to 
brown-gmen. The crystals are usurlly in the form of quare pri~lms.* 
A3 radial eggmgates and bmnching forms, vesuvianite ~smciated 
with pmet is abundant near the granite of Tin Creek on h s t  
River. It ~Pso forms metasornaticully ncnr stannifemus veinleta in 
l irnednes. 

%ireon.-Zircon is noted na a micrmcogic constihient of the gran- 
ites of the region. 

Ddu&k,The rare horosilicate of lime, danburite, was identified 
a.-I the ganme material of cassiterite in the Dolcoath lode on Cas- 
siterite Creek, where it occurs as replacement both of the dike rock 
and of the contiguous Iimestones. For pnrtinl anaKvsis we p. 52.) 
7'110 optic~l properties of the dmburite in thin &ion are indecisive; 
it is colorlea ant1 biaxial and shows the interference tints of feldspar 
n,nd a relief near that  of the a s w i a t d  tourmaline. 

Topnz.-As a constituent of the tin ore'im the bst  River w i o n  
f o p ~ z  ( f l~~mil imt~ of nlrrminum) is exceedingly abuntlant. It occurs 
in alteretl rlz~artz porphyry {likes. ns vein mineral in I-einlets in lime- 
&ones, nnd RS R rnef~sor~~atic product in the lhes2one adjoining srwh 
veinlets. It is romrnanlr awiciated with flriorite and zinnwaldite. 
The mast remnrkable occursenre, however. is that on the Oregon 
claim, where delicately radial topaz with snbodinate fluorite forms 
the gangue of an argentifemus ore containing wolhmi te ,  galens, 
and stannite. {For anal+ see p. 58.1 

Zoi*it~.-Zoisite occurs in small srnount in Iirne-silicate hornfels 
on Ear JIottntain. 

Epidotp.-RadiaI p u p a  of  pid dote n r e  found on Brooks Mountain 
near the granite contact. 

Arin-it~.--Small crystallint ~ggregates of nxinite occur in n, tour- 
lnalin~ hornf~ls from Ear Motlntaiti. It is highly glassy in appear- 
nnce and of a peculiar brown color. Many of the crystal faces are 
striated and acute e r l p ? ,  Axinitc aEsn wlcci~r* rnicmscopimlly in n 
eontact-metamorphic (E~pna i t  on I l m k s  ;CIot~ntniri, associated with 
tourmaline, A~~oritc?, nrsennpysite, ant1 spha lrri te. 

Chdro(Iite.-Small honey-yella~v crys-nls of cliondrotlitc wcur, 
together with numerolls rniriutc blnck wt~~lletlrn of spinet, in a con- 
tact-metamorphawd limestone on 13rooks Jiountai~i. 

Tournanline.-Tourmallnr is cx~wrlingly cBatnmon tthrot~~l~onb the 
entire region and ifi r~gnrtled by many of thc lwnl prr~ysect om as an 

Forma mellmred crgatsllo~rapblfally are glren In Am. J a r .  -1.. 4th ser.. ml. m, 
lW8, p. 323. 
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infallible indication of tin ore. Although it is truc that to~trmaline 
i4 pretty generally nssociated with cawitmite, it is far from true that 
mwiterite is alwnys nmminterl with toumsline. Great depmits of 
tourmaline that m r ~ y  no tin whatever are known in various parts of 
the world. 
In the Seward Peninuln tin region to~irmaline occurs in a p t  

variety of ways. It is found in granite apophyses on, Ear Monntain 
as an original constituent (of tilt- pneamatolptic stage of consolida- 
tion). It forms an essential minernl of the lime-silicate rock9 sur- 
rounding the granite and mcu~.ls nlong .seams and stsingers in the 
granite itself, end in the qaartz porphyi-y dikes with fluorite, arseno- 
pyri te,  and possibly cassiterite. On Cape Mountain it is abmdant 
in the granite, ltnd ~ l s o  O C C I ~ ~ F ~  cm?xddetl in coarsely palnnlar calcite. 
In the Nlick Creek nrca the qaartx stringem contain small rmttes of 
blue tourmaline. It is common in the Lost River and Brooks Molm- 
tain regions. Blaclr, dttrk blue, ~ n d  mere rnrely brown green nre 
the pr~vai l ing colors. It 5.9 commonly crystallized in three- and sis- 
sided prism3 and colnmns, ganemlly arranged in radial groups. -4s 
a rule the colnmn~ nm figgwgnted together, and it is therefore usutllly 
difficult or impossible to tlistinguish the geometric form of indi- 
victual crystals. Tor~rmtrline hns 1) specific gravity of 3, or less than 
hnlf that of cnssiterite, This property and i t s  form, where diseern- 
ible, R ~ T   it^ most characteristic differences from caa.sit,erite, wit11 
which it has fquent1y lwen confn~~ndwl. 

iIlzaaco1dfe.-1T~lIi(c mica occurs at Ear Mounhin in granite tongues 
cstmding from the central me% out into the surrounding mdirnen- 
tary rocks. 

Z~nn~mbd1:te.-The lithinm-imn mica, zinnwaldite, m~r;s ~bnn- 
dmtly in the cmitprite veinlets on Cakterite Creek, and is hsbitlaally 
nssminted with topaz R R ~  fluorite. It resembles mumrite, lmth tn 
illo eyo find under thc microscop,  but differs from it by pose!csing n 
smaller nxial angle. It fuses readily t o  a black magnetic globule. 
(For analysis see p. -5.2.) 

Biotite.-The grnnites of the mgian contain black mien as II sub- 
nrdinute constituent in the form of small lustrous plat-. I t  OCCUR 

nlm in ft pegmatite on Brooks Mountain, in plates up to me-half inch 
in size. 

Phhgop'te,-Phlogapita, the magnesia mica, is found as srn~ll 
flnkcq utla~ocinted with vesuvinnite in contnct-metarnorpl~oFled limo- 
stone on Brooks Mo~intain, ~ n d  with t,remolite is tl'b~~n(lanLTlf in the 
lirncston~ eunt of Tin City. 

C'hlo~ite.-Chlorite is common in tha peendone of the slnte nrw 
nenr sock. 

linoE+nn.-Kaolin m u m  abundantly ax nn nlt~rnt~ion pmrh~ct in the 
Cassiterite lode. 



MINERMAZY OF THE REGTON. 28 

$path-Apatite mrrrs as R m i e m p i c  constituent of the 
granites. 

Ldwigite (3MgO.Bz0,+FeO.Fe,O,) .-A finely fibrous daxk- 
green mineral, soluble in hydrochloric acid, forms smnll radial aggre- 
gates in a cbnbct-metamorphosed limestono from Brooks Mountain. 
It gives a decided flame reaction for hmn, and is therefore tentat i~ely 
identi6e.d as ludw-igite. 

Paigeik.-The new boron-tin mineral, paigeitep was found at  two 
locnlities, near Read*s cabin on Brooks Mount~in  in lmse blocks md 
at Ear Mountain in situ. The Brooh Mountain material is inter- 
grown with rresuvianite, caIeite, and hedenbergite, wj th .subordinate 
biotite and nrsenopyrite in sporndic grains. At Ear Mountain it 
occn r~ evetily disseminated through a taurmalinc-lime-silica te horn- 
fels consisting essentially of calcite, tourmaline, vesuvinniie, flt~orite, 
and xoisite, with accessory phlogopite, chalcopyrite, and magnetite. 
It is a lustrous coal-black foliated mineral, and has a hardnew of 
about 3, with a density of 4.71. AnaIpsis of material from Drook~ 
Mountain R R V ~  the following reslllt, which is recalc~~lnterl on the 
basis of 100 per cent; it contains probablp 15 per a n t  SnO, : 

8n0, - - - - - - - - -- - - - - - - - - - - - - - - - --- - - - - - -- - - - - -- - - - - -, - 
ao, } 2 4 . a  

H&te.b--On the northwcdstern flank of Brooks Mountain a pros- 
pect a t  has &I! opened on R showing of contact-metamorphic min- 
erals ocxurring in i[ rnnrmorizerl limestone 10 feet from the granite 
contact. + Examination of this deposit indicatecl that an unknown 
mineral, which subsequent inv~stigniion proved to Iw: n new hornn-tin 
mineral, was present in considernl,Ic rlbundance. Hulsite, ns thc min- 
eral mas mrned, is clowly asminted with magnetite and a hmxz 
wstrvianite in s matrix of coarse calc spr ,  in which pmet and fl~ror- 
ite occur in sttbordinate amo~tnts. 'rbc chnmcteristic featurn of the 
new mineral are its strong submetallic luster, blnck cnlor, p d  cle~v- 
a@ after the prism of 5'7" 38'. and tendencp toward f i  tabular 
dovelopment. Its hardness i s  about 3; density, 4.28. It contains 
probably 90 per writ. SnO,.r 

aTCnopt. A., snd Schaller, K. T., Two new b r a n  mlnomls o f  emtact-matamerphlc 
nrlgln: Am. Jout. SrL, 4th am.. 701. 25. 1WR. p. 323. 

* np. fit.. p. 323. 
e rhemlml work la at p-t In prnmss b r  W. T. Bchaller. with a v l w  to tlrtermin- 

l n ~  the fnrmmlw O? huldfc snd pa@ette. I t  appnrs that the nrl~lnal det~tmlnntlonn of 
n,h  wrrr drfcctive, .c. that the l o r m l ~ k  propcad are untenable. 



Wolframite (Fs,Mn WO, ; 76.4 per crnt tungsten trioxide) .-The 
valuable: mineral ~volfrarnite occurs ascrociatecl with casqiterite on 
Cwsiterite Creek nnd wid1 g ~ l e n a  and stannite in ,a topaz-flrrorite 
gangue on the Oregon claim on Lost River. Its cL4t.inguishing fea- 
turcs are its p a t  w c i d ~ t  (specific gravity, 7-31, black color, and . 
brilliant sulsmotallic luster on firir cleavage wrf-fnces. Its hardness is 
5.5, whicli means ihn t it can be r:ither readily scratched with a knife. 
The remhlance of wolfxamite to tho iron-rich zinc blend of B m k s  
Mountain has already bean pointed out. 

ScheeI<te ( CaWO, ; 80.G per cent tuneten trioxide) .-The mined 
scheelitc has been rletectetl n6 a micro~copic c~nst i tne~f  of wcerterin 
lirne-4licate contact roclrs of Cape Mount~in. It was ~ l s o  found as 
minute grains in R number of mall  cnnsitwite veinlets on Cassiterite 
Creek and in the altered lime~tont? ndjoining the veinlets. As an d- 
tern tion product it forms microscopic coatings around wolf ramite 
crystals. Kone of these mcurrences are of possible commercial irn- 
p r t n n c ~ .  Scheelitr is n heayv white mineral of vitreous Instpr, 
hwing s. specific gavitp of B ~ n d  a hardne~q ranging from 4.5 to 5. 

Tin ore occurs in h t h  lode nnd placer f m ,  but up to the prcwnt 
time practically thc only pdz~ction Ikns I w n  from the placem of 
a single stwnrn-Buck Creek. Placer tin is h o w n  to bo mirl~ly 
diutribi~ted in the &warns of Sward Peninsula: and hns ben foand 
in some of the gold placers near Rome, but in amounts that are corn- 
merciallp nnpcofitahl~. 

Cassiterite Is the only mineral that is likeb to pro%-0 of economic 
value as a source of tin. Stannile is ~ l s o  h o r n  to OCCIE~, but, r t  one 
locality only, where it is associated nit11 plena in n remarhble 
srgenti ferons wolfrwmite-topaz ore. Two ncvi tin minerals (rnng- 
nesian irnn-tin boratcs) hare Iwn dimvered, btrt on ~cmunt of their 
low tin content (appraximtelp 15 per cent SnO,) nre. probably nnt 
worth exploitation. 

The lode-tin deposits are genetically ~~swciated with the granitic 
i n h s i m ,  and on account of the abundance of limestone in the region 
the Sewarc1 Peninsula tin occnrrenres posse= ;c; sl~rnber of unique and 
distincti w fenturn. A variety nf pnettmatol.ytic contact rocks have 
been prad~~ceil around the margins of the granites, and ccrtnin of 
these contain the iron-tin brat* (hn1sitn ltnd pnipite) a! e.ssential 
constituents. The resemblance of numerous 11cn1y centact-meta- 

*Collier. A. S.. Recent detrelopmenta of+laekea tlo depoalt*: Bull. U. &. GmL Bure%g 
No. 259, 1908, g. 13. 



morphic rninsrals, mch as pmd, to mmiterite, coupIed with the fact 
that some of t h ~  mnbct-rn~tamwphic rwks are nctnally stannifero~is, 
~ R P ,  let1 to m~rch prospmting dong the granite-linlestone contads. 
Only one contact rock contnining cawiterite in amounts appreciable 
r~nder the microscop mag fnnnd, however, during the wtrrse of the 
present inve~t~ignt ion. 

Tin-baring rock occrlrs also in to~~rmalinized grnnite, in fr~ctrrred 
qunrtx pn-phyry dikes c~ltting Tirneston~, and in the adjoining lirne- 
stone itself, i n t e r p w n  wit11 danhurite, tourmaline, trernolite, and 
topn~.  Ca~qiterib ifi found in quartx stringem in granite, in alate, 
mhd in lime~tone, ~ccompaniect by an intpnse rnet~somatism. veinl~Lq 
in. limestone rnRy consist wholly of cawiteri te, tnpaz, xinnwnldi tc, 
nnd fluorite. Tn the d a b  Arra cnssiterit.e s l ~ a  m u m  cmMdetl in 
tnbular mas.mq of radial nctinnlito which appar  to  1w interstratified 
with harimntal slatsr. 

Mast of the prmpectfi h n ~ o  bwn hut imperfectly opnctl. Some 
are of promising char~ct~ar, hrit from tho point of view of the mn- 
scrv~tiva mining mnn thcir vnlac i~ yet t o  h e  tIemond,rntetl. 

Each of the fonr localitie~ nt which Iudp, tin is king p m p ~ t r d -  
Ear Mountain, Ruck Cre~k,  C n p ~  Mar~ntnin, and Tmt Ri \*PY--sEinws 
certsin distinctive fentnres, MI it h n ~ ;  h*m Es~rnd ndvisnl~lr to d~wrilw 
t h ~ m  hparnt~lp  in poprnplhic nt-llrr, Ha e n t ~ ~ n r r t ~ t ~ t l .  Tn thrw bnn 
\wen sddetl R1-ooka Ma~intnin, on whir11 finmtr ntrmnifc~wna cnntwt- 
petarnorpl~os~d lin~estonp Ilnn llcrtl fot~ntl, tho~rgl~ no o~qitrrite-lwar- 
ing rock has yet h e n  (1 ~ X L Y ~ V I ~ I ~ P I ~  f l1[1r(*. 

I 

LODES. 

EAR MntTh'TATN. 

Enr Mcll~nt~in is  Icrmted in the northwestern prt of Sewml Penin- 
stll~, in latitr~dc GO" north nnrl lonpitiid~ I(;{;' It. is  50 miles 
nortll of Tellcr and 15 mil- sarrth of Shishmnwf Inlet, a larp, shnl- 
lnw embaymmt from thr .'irctic CSre~n. The region is not. reatlily 
arcesilde, ant1 ~ ? h  the PW.II~ means of mrnrn~~nic~tion it is pmc- 
t ic~l ly  impmiblc to bring in supplies d n r i n ~ .  thc qrlmmer months. 
Stermers of light draft do not ventr~l-~ to approacl~ nearer than 
within 13 milw of Sarirhef Islnnc?, at the month of Shishmnmf TnIct, 
thnugh p m l i n c  scllwnem make landinp diredlp on the island. 
The inlet itself is not n n r i p b l ~  other than b~ mminks and fltrt- 
bottomed dories The f i ~ t  steamer of the season of 1907 bound Inr 
itrctic points pilssec1 northward through Bering Strait on ,711lg 2. 
,4t this time the Inst ice floes from the spring break-up taew drifting 
out of Shishmaref Inlet. 



Ear Mo~~ntain ~ R A  long, smooth slopes on the north rnd east sides, 
but on She sauth nnd wogt ~idtlci r i m  abruptly nbove the tundra- 
covered plateau from an elevation of 1,000 feet to a mnxirnum of 2,308 
feet a h v o  m level. Tho rnountnin poasews two flat-topped sum- 
mits, of which the soutlr~rn is slightly the higher. Two grerlt granite 
monoliths rcst upon the broad northern a~trt~mit. nnd am visible, but 
ns very diminished  object,^, from ~ l l i p ~  on the ,&tic Ocean, 10 miles. 
distant. T h ~ y  were noted by the mrlp navigntom, nnd from them the 
mountain ~ P C C ? ~ V Q ( ~  it3 r ~ l f h ~ r  fnnriflll namp. 

Crrmiteritc in f h ~  form of s t r ~ n m  tin wns acci~lmtly discovered on 
Eldor~clo Crcek, on the northesst side of the mountain, in 1001. Suk- 
p t s  wv~ml inches in diameter cnn he picker1 off thc bed-rock riffleg 
of this stream, brtt on acco~~nt of tht. m~ll  M y  of p ~ c l  the cr~ck 
o f ~ m  no plnoer p i b i l i t i e a  The bd-rock murcc of this cawit~rito 
hns not yet k e n  .dii..cove.ered, None of the rocks that are being pros- 
pected show v i s h l ~  mssit~rite, sncl only tl fen- show smnll amounts 
rnicmpic~l ly .  ~tttcntirm has lahly [wen dim&& to some occur- 
rences of chalmp-mi tc and p l ~ n n  found in contact-metumarphic mclc. 

The meks fliinking Ear Jlnnntain are pw~ailingly of n mlcams  
chamct~r, ancl c o n i p r i ~  mntortctt lirnestclrle and Lime-mica srllists. 
On thc ~ 1 1 t h  gide of ~ I I P  r n o ~ ~ n f ~ i n  pome blsck yiliceons whi=ts appar, 
I n t n i s i v ~  into thepit. wlirnenta~  rocks and forming the core of Eak 
Blotlntnin ia n I a r p  m a s  of conrselp crystalline p n i t e  from which 
nameroll°, ~ p p h y m  of Finp-pined white granite extend into the 
st~rrot~nding wlirn~ntnrp rocks. (,See figs. 2 nnd 3.) The limestones 
were Ilifillly ~usc~.ptihle to cont~ct  metamorphism and m d e d  ta nn 
trnl~sunl ~ x t e n t  in fixing the mqpntic  cmnnations in snch rninemls a* 
tar~rmnlint., n xinitc, paiflite (n  rnnpwian iron-tin borate), flunrit~, 
wupolit~, gdma, ant1 rl~nlcop~wik. 

Tho y01111pqt F O ~ I < R  of the re~ ion  occur RS quartz-augite porphprp 
dikcs ci~tting both limestone and granite. The two m& prominent 
of the.* dilccq nm 15 fwt thick and can be traced for several thousand 
foot, wtrilri~ig X. 30° JC. and north and wmth (mapeticallp). 

Cmmik.-The panite of E R ~  Mountain consists of feldspar (ortho- 
dam with suborrlinnte amounts of oligoclam-albite and microperth- 
ite),  quartz, and hiotite. Both qrrartx and feldspar tend to nssnme 
irliomnrphic forma, even in the coarsest p i n e d  p h a s .  The qnnrtr, 
E A  smokyr nnd has not infrequently been mistaken by the prospwtor 
for cns.4 terite, especiallv where the color was more intense. Near the 
contacts the granite iu finer grained, and is, in many pIaces, a typical 
granitc porphyry. In the central portion of the main granite body 
a small area of this type of m k  was found. but whether it represents 



a mere v~riati0n.h textare or n wparnte intrusion cotrld not be deter- 
mined, Black tourmaline is common in the p n i t e  of Ear Moun- 
tain, but is  nlwaps n m i n t ~ r l  with warns consisting of quartz rind 

b w  Intawl BW feet 

F'tr;. I-Geolwic sketch mntl of I:ar Monntnln. 

tomal ine ,  and adjoined 1 8 ~  bands of to~mmrlinkml pani te  '1 or 8 
inchps broad. The qllartn-tanrmnline seams, on ~ m ~ t n t  of thcir re- 
uistrrnce to atrnmph~ric: nttnrli. rr~nther n ~ i t  in relief. Several such 

Flo. ~ . - - G ~ o I o ~ ~ c  section through Ear W n t a l r ! .  

seams can be seen running I I ~  and down the " Earsq'-tl-ie granite 
mnnoliths fronr \\-hich tlre mountain mas named. 



The dffshmts from the mnin grltnile body are finer grained and 
lighter culored. They contniri, l)csides q i larh  and feldspar, white - 

mica, and in many p l~cer~  numerOtls small primw of twma~ine, evedy - 
distribnted throughout the body of the rock and ~lnconnected with 
the presence of scams, In addition to the constituents visible to the 
unaided eye, the microscape shows a small amount of topaz. Some 
duorite is amiatcd  with the muscovite, which, like the topaz, occurs 
in skeletal g r o w t h  Minute cnssiterite prisms surrounded by pleo- 
cltroic halos m n r  cmt~drled in the muscovik. The tourmaline, 
which is h m n ,  uauallp occt~rs in discrete prisms, but may also form 
skeletal p w t h a  The three minerals-muwovite, topaz, and tourms- 
he-mere formed nfter the feldspar nnd quartz, and apparently by 
similar pro-. They nre nbsent from the p i t e  of the main 
m a s ,  nnd indicate srr enrichment of fluorine arid boron in the 
ftpopl1ystts. 

Contact n~,stamoghim,.-An extensive development of lime-silicate 
bornfels, rich in the so-called pneumatolytic minerals, has been pro- 
duoed nround tho periphery of the granite mass. The limestones 
that wcre metamorpbo%d were originally i m p m  hestones  imglz- 
Tarly lnrnin~terl with thin  band^ (oneeighth to one-fourth inch 
thick) of nrgillnceoi~s matorial. The contact metamorphism has con- 
sisted in pt~rt in n rccrystaIlixntion of the sedimentnry material and 
in pnrb in nn nmssioii nf new material by milpmntic ~manntians. 

The siniplest caw of contact metetaorphiwn is that of the tousme- 
l in  ixcd l in~estone formed on the south side of Eldorndo Creek. Hero 
t lla nrgill~ceous I n m i n ~  have h e n  converted into black ttourmalino 
and thc cslcareous bands have been marnoxized, producing a rmk 
resembling n gneiss. The tourmaline i s  pleochraic in tones of bluc 
and prm. Tremolite has also been developed, with diopside and 

\ vesuvinnite in minor amounts. At other poi& along tho contact 
the original Iwlnded character of the limestone is p w r v e d ,  find evcn 
emphasized, by the production of trains of wsuvianite crystnls. On 
Quartz Creek the limestones have been converted into pyroxene- 
mpolite hornfels. A p-t cut at this ImaIity exposes a dark- 

, c o l o d  rock, evenly flecked with a Instrous coal-black lamellnr 
mineral, which sukquent inv~st.iig~tion has shown to bo a new 
boron-tin mineral, and which has been named paigeite.8 
fn addition ta the paigeite, wnsidernbtc tourmaline and minor 

nrnonnts of chalcopyrite and magnetite are visible. Under the micro- 
Reope the rock resolres i h I f  into R confused interpmwth of zon~lly 
banded t o u d n e ,  calcite, vesnvianite, zoisite, paigeite, fluorite, m d  
n-ry phlogopite, chalcopyrite, and magnetite. The paigeite is 
embedded in the various other constituents in trichite-like forms, 

4 Am. Jour. Sct, 4th mer., vol. 26, fM8, p. 825. 



many of whi& am of capillary dimensiat~s, and in matted ragpegah 
of fibers (PI. II, A ) .  Closely associated with this paigeib hornfels is 
a tourmaline.pjmxene-sea poli tc  Ilom f els, which reacts chernicalIy for 
chlorine. A prospect o p n  i ng nt  the p a n  i te- 1 immtone contact near 
Tuttle Creek reveals a toz~rrnaline-nxinite hornfcls. The axinite is 
of highly vitreot~s appearance and of light-brown color, and is there- 
fore readily recognizable in the hand specimen. It reacts for boron 
and manganese. In thin wdion it is colorless with h i n t  Mire pleo- 
chroisms, but shows no recognizable cleavage, although agreeing 
otherwise in its opticnl pmpcrties with those cited by Rosenbu~sch. 
Tourmaline is qliantihtively n~ore important than the axinite in 
hhis hornfcls, It is subh~drd and in numemus places zonally bnndd, 
with pleochroism varying fmm blur! to green. h addition to the . . 
tourmaline and axinite, actinolitc, pyroxene, quartz, fluorite, and 
r~lcite nre confuwdly intergrawn, though the lad. thee minerals 
occur rather in minor amounts. Some cassiterite is folrnd embedded 
in the other constitucnts in grains large enough to dlox its opticnl 
identification beyond question. This tourmaline-axinit% hornfels is 
the only contact-metamorphic rock containing cassiterite fonnd in the 
entire dnskan tin region, although a large number of such rocks were 
examined on account of the prevalent belief that they ttw tin bearing. 

Quark-augiik porph-py dilm.-The quartx-augite porphyry dikes 
consist of a dense-textured rock of dark-bluo or peen wlor contain- 
i n g  numerous phenocrysts of feldspar and smoky quartz, with lesser 
amounts of augite and biotite. The augites attain ~inusl~ally lnrge 
dimensions-as much ss 2 inches or morennd are commonly ra- 
gwded as '' tin crystals " by Wle Eocnl prospectors. The presence of 
these uu& phenocrysts thus mistaken for cnssiterita has led to con- 
siderable prospecting of the quartz porphyry dikes. In thin section 
the quartz phenocrysts are seen to ke corroded ~ n d  embayed; thc 
plsgioclase, w h c h  corresponds to bytownite (hb,,An,,), is nlso For- 
roded. Augite and biotite am raw. The grsl~tldrn~sa cnnsisb of 
plagioclase laths approximating Ab,,An,, in composition, nnd thoy 
are disposed in flnxional arrangement. Apnlite is ~ lnusu~l ly  ehun- 
dmt. Accordina to this charrrcterixntion the clikeq tire angitc dacitw. 
Calcite and tourmaline are common as secontlary minerals. Where 
tourmaIinization has been more intense fluorite, arwnopyrite, and 
cnsi teri te appear. 
Two periocls of tourmalinizaticm can thercforr be distinguished- 

one conternpamneaus with the contact metamorphism and one follow- 
ing the intrusion of the rrupitr. dncite dikes. That u considerabIe 
l a p  of time separated thew periods is indicated by the fact that 
the granite now exposed to view had became thoroughly cooled 
during this intern1 md was able to chill the later inlrusives. 



In additi& to  vesnvianite, tonmaline, aginite, and other contact- 
metamorphic minewls, the oontact rocks a t  certain lomlities are 
flecked with plena, chalcopyrite, and a. Pustrous coal-black iron-tin 
bomte, which has been named paigeite. It is this type of rock which 
has raisd hopes that  copper and lead deposits of economic vaIua 
exist nt Ear Mountain. Camiterlte-bearing rock nIm is  blicved 
by t h ~  prospector to occur along the contact a t  many points. 
The practical importance of understanding how the deposits uvere 

formed arises from the foIlowing considerations: 
(1) That the size and persistence of the deposits nre dependent 

an the mode of origin. 
(2) That their probable value, besides being affecterl by the size 

and pervistence of the deposit, is also dcpe~~dent on the mode of 
origin. 

Under the first heading attention may be drawn to certain stntc- 
tural fentures of the granite boss of Ear Mountain-fenturm which 
also occur at  Cape Mountain and at Brooks Mountain. It can be 

o rwo feet 

shown from various lines of evidence that any mch granit~ mass as 
that of Ear Mountain mnst have cooled under a considerable blanket 
of protecting rmks. The surfam of the granite against th~se  over- 
lying mclrs is not necessarily smooth, but map be of gently nndu- 
lating character, or may even be furrowd bp sharp ridges, snrh RY, 

for instan- have h e n  revealed by the extensive mining opemtio~~u 
in Carnwall. The troughs or depressions between these granite 
ridps 15-i l l  be occupied hp the nmrlging mcks, which will therefore 
appear i r n r n e d  beneath the general surface of the grtlnite. At 
Ear Mountain erosion hns proceeded far enough to strip off much 
of the pmfrctive capping of sedimentary rocks which formerly 
~mhed over the granite, though an the highest peak-the south 
peak-the gmnite is still covered by n thickness of 100 f e t  of schist-q 
and sheawd greenstane. This erosion has revealed the fact that 
the former msnrfnce of the granite boss was slightly uneven. The 
limestones and schists resting in the inequalities now occur as is* 
lnted pntches slirrolinded on all sides by granite. A section across 
Ear Mountain {fig, 4) illustrates this feature. These rach may 
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show locally indieations of ore, bat the rock, being of cantach 
metamorphic origin, will have a m a l l  awn1 extent, mill hsve no 
p a t  depth, and will give ant when the underlying surface of the 
p n i t e  is reached. The prospector. therefom, should use consider- 
able carltion hefore att~mpt  in^ nny ~xploi t~t ian of ore Wiec occur- 
r i n ~  in .such patchps of m k  1yi11g upon thc s~rrfnw of tlw plmnite. 

Along the p~riphcry of t h ~  pmnite the are (Iepmits of contact- 
metamorphic origin nrc nmrc liltdy to hnvo pernlnncnce in depth. 
T'llhnt is known af contact-rnctnn~trrphic tlepnsits i t1  c~thcr part? of 
the world, however. is not of rl clrnn~cter h> eneosrnp extrn~wgxnt 
hopes for the similar m u r r e n m  fo11nt1 nt  Eat ,\loantsin. They are 
usnaIl?; of low pride nnd irrcylnr in fr~rrn. Sarh d e p i t s  are 
rnincd in matIrensterr\ ,tlnskn for the i r  ctlpper rontent, but wndi- 
tinns must be exccptionnlly farornblo to n ~ n  kc them of commcrcid 
value. 

On the northendern side of t l~e  moontnin, nenr Vatnep's cabin, 
where the contact rnetnmorphisrn hnq brca mom pronoand  thsn 
um~al, some m ~ t n m o r p h w ~ l  lirn~ntonr! in prnxirnitg tn n p a m i t e  dike 
was being prnspwt~rl for tin nrc. I t  contr~iw small bilnches of s 
reddish-bmm nlincral show infi cryst n 1 ~ I ~ W F I ,  whicht when carefully 
examined, are w n  to I>e dianto~ul slrnpccl. This is typicnl of gurnet. 
'I'lrhen only the apPx of thc p r n r t  rry~tnl  is visible. j t bears an exceed- 
inply deceptive resernblnncp to thc fa11 r-sided pyramid characteristic 
of casiterite. 

h'ear TuttEe Cwek n prospect trench hns been opened to Iincover 
some contact -rn&~morphnw(1 l irnrrtclne ~t the granite contact. The 
stanni ferous tonrmsline-axini t P horn feln w h m ~  m i e m ~ c ~ p i c  fenturps 
hare nlrearlp h n  rl~scritwd ownm nnt this lmlity, but no casiterite 
is visible in the rock to the nnnidcd eye. The r n i c m p ,  however, 
shows tlie prcspnce of a st111111 fr~ction of L pcr cent-~n amount too 
~ r n a l l ,  i n  view of tl~c nnttm nf the depjsit nntl the remoteness of the 
re~ ion ,  ta give rise to nny P X ~ P ~ S ~ V I !  hopcs thrtt commercial bodies of 
cnsiterite &?tist   lung the eont~ct. 

The quartz-tnnsnir~linr! SPI~IIIH thnf rut the p n i t e  hsve already 
h e n  tle~vrilred. At v ~ r i o u ~  plnce~ on ICnr Jlountu in interlacing net- 
works of such senrns occur, rtnrl an extensive tourmnlinizat.inn of the 
adjoin in^ grnnite hns t r t l ~ ~ n  pltlre. Mnsses of qnarlz-tnnrmalino rock 
have beet1 produced, little r.cseml~lljng the origirr~ll granite. Such ac- 
cnrrenccs hnva been openwl by shnllow p r o s p ~ ~ t  pits nt  n n u ~ n b r ~  of 
paints, It is quite possible that  somc deposit.9 of this charrtcter may 
r a w  low-pride vnl~ies in tin, b41t those opened thtw fnr lend small 
encouragement to f h is idea. 
On the northeast side of Ear Mountain un nnfite-qumrts porphyry 

dib bas been opened by a shaft and exp lod  by a drift 112 feet long. 
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Nothing but hard, barren rock was encountered. Work .was sus- 
pended, and at the time of visit the shaft was flooded with water. 
Farther wuthwest on the extension of the same dike ra number of open 
cuts have been made on account of the prevalence of numerous large 
augite c w a l s  embedded in the dike rock. Chemic~l analyses of 
64 ore 79 samples, ma& in the Iaboratory of the Survey, show the pres- 

ence of only traces of tin,  mounting to a few htmdredths of 1 per 
cent. 

A shaft known as Eunson's shaft (fig. 4) was m k  near the point 
where a quartz porphyry dike striking north and south crosses the 
granite-limestone contact. The shaft was reported to be 30 feet deep, 
but a t  the time of visit was flooded with water and partly caved in. 
On the dump a v a r i e l ~  of roclr is represented. Contrrd-metamor- 
phosed limestone, granite, granite porphyry, quartz porphyry, and . 
various altered mod~fications of the quartz porphyry appear. The 
quarkx porphyry is pnrtIy tourmaIinized and contains small patches 
of purple fluorite, abundant amnopyrite, and microscopic grains of 
.mssiteriie. The. tin are reported from this locality probably came 
from highly altered portions of the qurtrtz porphyq dike. 

BUCK CREEK. 

The Buck Creek area is a part of the slate belt previousIy described. 
The bed rock consists of he-textured arenaceous slates, usually lying 
flat. Along Buck Creek the rmks do not display a highly meta- 
morphosed aspect, but are in large part shalelike, associated with 
hcds of banded yellowish he-grained snndstone and bluish kaolinic 
sandstone, Tha slaty cIeavage, however, is developed in an irregular 
and variable degree in different parts of the area. At the head of 
Sutter Creek the arenaceous banded rock is thinly fissile, with the 
cIeavage a t  right nngles to the sedimentary banding. 43eenstones 
of diabasic character occur with the slates, hnt can rarely be found 
in plaw. A prominent exposure, however, forms a low ridge im- 
mediately to the north of Buck Creek. 

Two quartz porpbm dikes cut the slates at the head of Buck 
Creek The characteristic feature of these dikes, especially of the 
one extending north ward from Potato Mountain, is the abundance 
of large quartz phenocrysts, many of them m o b ,  embedded in a 
dense light-gray matrix. Tho feldspars are less conspicuous. The 
maxgins of the dikes have been strongly chilled, and show a bluish- 
black rock containing small phenocrysts of quartz ~ n d  feldspar. On 
the summit of Potato Mountain the dike is but I foot thick and con- 
sists entirely of this land of rock Farther north the thickness 
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increases to 10 feet. The other qanrtz porphyrp dike, which trends 
N. 34" W. (magnetic), has a ~nuxirnum thicknew af 50 feet and a 
length of several thonsnnd f c ~ t .  T h e  rtre the only acidic igneous 
intrlwi~es known in the region. 

Cassiterite wc~m in three wnys in the bed rock of the Bnck CreeH 
~rea--(l) 11s nn imptpp~atiou in quartz porphyry dilres, (2) in 
quartz stringem a ~ t t i n g  the .slntcs, nnd (3)  intergrown with arsenopy- 
rite in R pt11g-u~ of rndial actindite. Development, however, haas not 
get proweded f11r enough l o  demonstrntc the commercial importance 
of any of t h ~ s e  oectirrcnces. 

At numerous points on the ridge af hills at tlie head of Buck Creek 
open cuts hr\-e mmffde rnnde, exposing networks of qlzartz stringers in 
the sluks. I 'he veinlets nre usmlly a fern inches thick, and here and 
them contain cassiterite. Some merely show rosettes of blue tonrma- 
Iine or ~ r c  hnrwn. Gold i s  prob>bl present in some of them, as 
placclr gold is found in tlie stream titi of Buck Creek. On the divide, 
at, nn nltitade of l?fM feet.. a prospect pit discloses a fine showing of 
tin quartz. Tha hole is 10 feet d e ~ p  and exposes a face of 7 feet of 
q~iartx carrying a consideruble prcentage of cassiterite. The develop- 
ments R ~ W  ~ ~ R C ~ ~ I I A ~ O  to giw ~ifller clip or strike of the ore body with 
nny d c p e  of cprtninty, nor is its linear persistence kcown. Tho depth 
atbaincil is  not p a t  motrg11 to expow solid bed rock, and the wnlls are 
consq~iently still: in a highly shattered condition dne to the heam of 
the fro~L The ore is a milk-white quartz of ,pnT luster, and contnilis 
r:nssitcrite disminated tluonpb it in cwshlline apgregats, intimately 
intergrown with amnopyrite and smnll needles of blue tourmaline. 
Pn thin section the tourmaline i ~ i  found to te light hliic in color, the. 
~)leocl~roisrn varying from clear blue to colorless (nlkali tourmaline). 
The slate wall rock has R greenish cnst, and under the rnirmcope is 
fo~lnd to consist almost entirib of rnintit~ to~lrmnline prisms in pnr- 
nllel orientation, with a small amount o f  intcrstit ial f~lrlspar. 'Ilc 
bright boron flame which the slate yields when treated with fluorite 
r~lixt~ure ~~bundar~t ly  confirms the microwpic di~gnmis. About (iO 
feet from the pro~peet pit the nutcrops consist of rlormnl nrcnacmus 
slnte lying nearIy horizontal. 

At the head of Felnk Cr~elc (a amnll tribuhry of Thck Creck) a 
shsft, reported to h PO feet deep, WAS sr~nk 011 quartz stringers in the 
slate. The materia1 on the d~rtnp shows nbundnnt pgrito nnd a l i t t l ~  
cassiterite. In the same enern1 vicinity float tin ore  AS been dis- 
covered in which t h e  c a d t ~ r i t e  occurs ill totnlly rliflcr~nt pnrapnetic 
associat.ion. It is found ~mhedded in a p e e n  rock composed of rarli- 
ating groups of nctinalite. Relatively Inrge amotmls of arsanopy rite 
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are umnFIp intergrown with the cassiterite. A number of open cnta 
have Iwcn m ~ d e  in the effort to locate the bed-rock soume of this tin- 
k r i n g  m l c .  At time of visit the owner of the property had 
just srmeerled in ancovering the edge of the deposit in place, tw that 
few fnctq are avnilahle ns to its plog ic  relations find prol~able value. 
Il?tere exposed i t  wns highly oxidized, and appnrentlp represented a 
t~bular mass intercalated htween horizontal slnte% In thin &ion 
ibe om rock consists of sheaf-like bnndlm of actinolite, with which 
some finely psnnular calcite is R R F K ) c ~ I ~ ~ ~ ~ ,  A ~ m r l l  ~rnount of quartz 
m u m  in the immedircta vicinity of tha m ~ ~ l i t ~ r i t e ,  RDCI both t h m  
minemls are trmsfixtd by nwdles of ~ct,indite (PI. 111, A ) .  Tour- 
maline in the form uf n few ssmnll prigma mlrrs  as an accmwry 
mineral. The slate in contact with tlw strrnnif~mts rock is of a 
den*, poorly fissile vnriety. Under the m i c r o m p  it shows no de- 
cided erritfence of metn.sornatic alterstion. It mntnins abundant mag- 
netite disseminated through it in minute pins, which may p i b l y  
be of epipnetic origin. 

At B number of points the quartz prphyry d i k ~  are somewhat 
impmgnated with pprit~. especinllr in the ricjnity of warns. A 
srnnll amount of tot~rmaline in mdial groups appeam, and white 
mica replaces the feldspar phenocryds. Specimens containing rr 
m m 1 1  ammint of casgiterite h ~ v e  h e n  d~tainvd, but rppear to be of 
extremely rare ocrilrmnce. The Inqzat, qunrtz porphyry dike h ~ s  
bwn fnr~lted npproxirnst~ly 4W feet in a north end south dimtion. 
Tho Iinr of this fault is marked by a p a t  quads vein. 15 feet or more 
in thiclmcw. which cnn be traced for considerably over a mile. The 
veil1 contains R vnst number of slate fragments, each of which has 
acted RS R ~ I I C ~ ~ U R  R P O I I ~ ~  which qunrtz crystals commenced to grow. 
Fniltrm of the crprrtnls to ro~lrsce in their outer ~xtremities has pro- 
duced n vtrppg w i n  lined wit11 innlunernble hexagonal p p m i d s  nf 
qunrta. Xu minornI except some botryoirial 1 imorlite incrusting the 
quartz cvstnls has t w n  drwrv~rl i11 the .rein, so that i t  is without 
cconotnic importat-m. W h o t l ~ ~ r  the formntion of this win WRS m- 
tempomneous witlt tllnt of the ~tnnniferous quartz veinlets is of con- 
sideml,ls pmcticnl jnterest. If of the snme period of origin there is 
R strong pmslbility thnt prsistent tin-quartz veins may yet be found 
in the sl~,t,c area. 

oaorn nr THE mea 

The developments and expastlres are entirely too inadequate tcr 
allow .a very edendecl discussion of the origin of the ores. From 
analogy with the Lost River area, however, it is believed that a pan- 
ite muss unclerlies the Back Cresk d o n  and that the quartz porphyry 
dikes wprcscnt the final expulsive effort of this magma. After the 
advent of the parpbm eman~tionsl carrying metalljc salts in solution 





ascended h nnknown d~pths. These solutions m o v d  in part 
along preexisting lines of wenknKqs marked by the quartz porphyry 
dikw and in pnrt along frnrt~~res  in the slates. They contain4 the 
elements silicon, oxygen, sulpl~ur, arsenic, boron, im, aluminum, and 
tin, and probably gold. The rnatasomatic, altemtions indicate thnt 
the mlutinns were nt hi& tempernture~ The actinolita rock wns 
probably prodrrced by stnnaiferotis solutions which, as leakages from 
the main channels of circnlation, mowd laterally through impure 
dolomite beds, mch as the petrographic sturlp of the slates has shown 
to occur tl~rauph the repion. The asmiation of cassiterite and ar- 
mop*vrits in n pnpl re  of actinolite is unique. Actinolite, together 
with axinite nnd otller lwrtmlicates, howprcr, occtrrs RS B gangue 
m ~ t e r i ~ t  in certain Tasmanian copper deposika The explanation 
advocated for thew is esentially similar to that given above. 

C ~ p e  Mountain farms the promontory fronting Bering Strait at 
tho we&rnmost extremity of the iimeriean Continent, On the east- 
ern flnnk of the mwntain arc n few widely scattered hoaw,  which 
form the settlement h o w n  as '' Tin City." Tin City ia 110 miles by 
steamer route from Nome, wit11 which it is connected by blephone. 

Gran&.--Cape Momtilin consiskq of n gr~ni te  r n m ,  which has 
invsdd -a series of crystalline lirnwton~ of Carboniferous am. 
(See fig. 5.) The Limestones are lying nmrly flat, but with a slidlt 
easterly dip, and extend eastward nrrrly to lhc mouth of Baitult 
Creek, where they am faultql against the slates of the. York nrea. At 
the mpe the limestones dip in toward the p n i t ~ .  LDcally slang the 
contact, as on V j l l ~ g ~ l  Creek, the lirn~stonc is ccrnmpIed and turned up 
at hLg.h angl-ph~nomena ascribable to the dynamic activity of the 
intrusive. Some f ine-p ined  olivine basalt tlikw, vesicular and in 
part Nled with calcite nrnydules, cut h t h  psnite and limestone, 
They are without doubt by frlr the youngest rocks nf the area 

The granite of Cape Moantain is of a coarse-grain4 gray 
containing numerous 1nrgr p~)rpll_yritic feldspm, cither microcline or 
orthoclase, commonly an indl or so in l~.n@h. Quartz, acid plagio- 
clkw, and biotite cornpriw tho mmaining m n t i a l  constitnents. The 
quartz is prevailingIy smoky. Along the contact with the lim&ne 
the feldspars fire Imlly aligned with their longer axes parallel. 
More commonly, howevm, the p n i t e  is fine grained along its margin, 
and fluorite, tourmaline, nnd white mica appear. Pepatite b h h  

weed, W. &, Copper mince o t  the world, F e w  Pork, IW, p 171. 



white marble, extending at. n mxximnm 200 or 500 fect from the con- 
tad. Proximity to the p n i t e  contact is in mnny places indicated 
by n pec~lliar rot@ appeamnee of the Iialestonc?, d u ~  to tho rlcveIop- 
ment of smnll  patches of lilne-silicate rninersls, ordinarily invisible 
to the eye. These weather out in relief &nil give it a chnracteristic 
L' shaggy " nppearmce near the granite. At other points tlclit*nte 
radial po~lps  of tremolite appear on the m ~ ~ t h ~ r c d  stirf aces of sili- 
ceons phrrses of the Limestone. A faint hnndinp is nlso evirlcnt, d u ~  
to the fact  thnt the pnre carbonate lamina h ~ v c  been converted to 
cnlc spar. The siliceous bands in the limestone overlying thc g ~ n i t e  
nenr the snmrnit of  cap^ Mo~~ntain h n r ~  hwn converter1 into wollna- 
ton it^. At the contact on Bering Struit beds nf nln~ost solid woPlrs- 
tnnite 2 ar 3 feet thick inclose an aIaskite sill 1 foot tl~iclr luld extend 
80 feet from the mnin granite ma=. 

Contact metamorphism involving an additmion of mnterinl is of wln- 
tivelp rare occurrence and is conhed mainly to the limestone: adjoin- 
ing the dikes rtnd sills. On the Canoe clnim nn open cot exposes a 
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PILI. 0.--Qeologlc scctlan n c ~ m u  kt-n Cmk, Cape Mountain. 

411 8 feet thick, consisting of the n o d  porphpitic granite of Cape 
Jfolmtain. The upper 19 feet, however, consist of coarse alnskite- 
pqmatito cotnpmrl of orthoclase and quartz individuals 4 to 5 
inclles in length. I3etween tire pcgmntitc and the porphyritic gmn- 
 it^ IL zone of r ~ l n t i v ~ l y  f ine-pined granite up to  G inches tllick 
ifihrvenes, bnt no hment wglllnrjty can be o k r v d  for this feature, 
HP 811 t h m  phum mny be confusedly intermhg3ed. The question 
whether the pegmatite did not represent a separate intrusion nlong 
t h ~  contnct \ms consitlered, btrt as large qunrtz individuals with pyrx- 
tnidal terminations were: found projecting from the pegmatite into 
the f ine-pined granite, and RS tmnsitions are everywhere observable 
h t m r e n  the tltret? plrnises, the .concIusision was  ma^-oidnble that it waq 

prnct ically contemporaneous with t lie granite. Some tourmaline is 
of later caigin nnrl is rlcvclopcd along seams. occurrence re- 
sern bles the " stock.wIieidcr ' l n  peripheral zone of pinnt granib en- 
yeloping the stanniferous p a n i  te bosses af tho Saxon Erzgebirp- 
and suggestrl Gl3ie cI* J3enrlmont1s obserl-ation5 "that the peculiar - 

Cottn, I#., dnnwfudlcn I, Frelberg, 18W, p. 398. 



cause of the coarsely crystalline character of the g~bnite had acted 
mainly upon the marginal portion of the eruptive m-" The iirne- 
slone overlying the pegmatite selvage is rnarmorized, and where in 
immediate cont,act has been converted into a heavy green finely 
granular rock. Under the microscope this proves to be a pyroxene- 
fluorite hornflela cornpod essentially af hedenbergite and fluorite, 
with accessory caIcite and quartz, Scheelita and pyrrhotite .occur in 
R few mattered grain% The asswiation of n pyroxene hornfels with 
similar pegmatitic wlvages is repeated at v ~ l i o u s  other points oh 
Cape Mountain. Near t,he Percy shaft the hornfels consists of heden- 
hrgite, cabite, snd scapolite, with accessory scheelite. The scheelite 
occurs in round, droplilre grains embedded in calcite or intercr~rstal- 
lized with the pyroxene, Tt resembles titanilte and cassiterite, but 
rnay be distinguished frbm the former by its positive uniaxial char- 
acter and from the latter by its moderate birefringence (0.016). 
Ina~much as schmlite is not commonly recorded as a contact-meta- 
morphic mineral, the hornfels wras submitted t o  E:. C. S~~llivan, of 
the United States GBological Survey, who verified chemically the 
presence of tungsten. The pamings from approximateIy 10 grams 
of rock were fused with Na,CO,, the fused mass was leached with 
water, the tangsten mas precipitated with HgCI, as Rg,WO,, the 
mercury wils expelled from the tunptate by heat, and the residue 
was examined by the reduction tests with Zn and Sn. The rmk mns 
also t&d for chlorine by Dmtor Sullivan and gave a strong renction 
for this element, tlms confirming the optical determination of the 
scapoli te. 

o m  mEw?mB. 

Cassiterite probably occurs in thm ways a t  Cape Mountain-(I) 
in tourmrtlinized peripheral portions of the main granite mass and In 
tourmalinized granite dikm; (2) in contact-metnrnorphic rock, and 
(3) in veins in granite and as an impregnation of the adjoining wall 
rocks. From experience in developed tin regions it appears that the 
first type of occurrence is apt to be of law grade, and that the second 
is an unlikely source of tin ore. Tha occurrenm on Cape Mountain 
indicate that the Alaskan deposits will prove to be no exceptions to 
this rule, The third is the normal type the world over, and haa 
yielded the deepest and most productive mines. 

At Cape Mountain no practical distinction is mede between the 
first and the second modes of occurrence. The laxgest amount of 
prospecting has been done along the granite-lim&one contacts Im- 
cause somc rich pockets of tin are have k n  dimovered in burmalin- 
ized granite along the wmntact and because of the di&dve chamcter 
of the contact-metamorphic rocks (p.yroxene hornfels). It can not be 
positively aserkd that cassiterite occurs in the cantact-metamorphic 
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m k  (in fact, BII observations have h n  to the contraq), but it is 
not improbable that some tin ora may occur in the tourmalinized 
Ibstone  adjoining toumalinized p~ranitc. 

Some of the dikes cutting the limestone show margins which are 
stmngIy tourmalinizecl and considwmbty jrnprcpnted with casiter- 
ite, Large masses of bluish toumalins occttr, rind these cxrrp rich 
pockets of tin ore of a light-brownish color. The limestone adjoin- 
ing the dikes has here and there been converted into coarw white 
spar, in which nnmerous primis and coIurnns of tourmaline are em- 
bedded. Whem tomalinization has been complete. it map be diffi- 
cult to distinguish tourmalinized limestone from tourmalinizrd dike 
rock, The tourmalinkation, either of granite or limestune, however, 
appears to be purely loctil and erratic in occurrence. Fwthcrmore, 
the tourmaline rock, although, as already stated, locally rich in as- 
siterite, is in general quite barrea 

Along the periphery of the mein granite mass local tourmaliniza- 
tion sf the granite has taken place, accompanied by an introdtrction 
of cassiterite and pyrite. The ppite has larplp been oxidized, and 
in this WRY heavy red porous masses, consism chiefly of iron oxide, 
with tourmaline and cassiterite, have hen p d n c e d .  
The contact m k s  adjoining the large p n i t e  d&nd some af tho 

granite  ills h ~ v e  h n  prmpeded at a number of places. h heavy 
green mck,'showing in places finely disseminated pyrrhotite, hns been 
reprded as tin ore, but nlirroscopic and chemical analysis fail to 
reveal any tin. The fireen ~ c k  is locally h o r n  both as " greenstone " 
and as  " tinstone.'"t is n finely granular rock, consisting of pprox- 
me, probably hedenbeeto, and fluorite in equal proportions. This 
mck is well e x p o d  in a cut on the Canoe claim, where a few feet of 
it d k d y  overlies n granite sill, 8 feet thick. At  other points on Cape 
Monntain, notably one-half mile north of the Lncky Queen property, 
the pyroxene iu  emMdecl in cnlcib. The pyroxene, which is un- 
usually w d l  developed for a contact-mdnmorphic mck, is of brown 
mlor and does not look unlike cassiterite, especially aqsiterite which 
shows a macroscopic clenvap. It is tnle thut cassiterite has a more 
spIendent luster, but the distinction is not onc thnt enrries conviction- 
m e r e  the presence of tin is mspccted in mch roclm, only mays can 
give reIiable information. 

The statements regarding deposits of contact-met~morphic origin 
made for the Ear Mountain region are eq~ially applicable to Cape 
Mountain. In addition, the highly i r r p ~ l n ~  nature of the granite 
contact makes prospecting for mich deposit diffcult nnd would entail 
heavy-probably unwarrantable-expense in mining them. 

Up to the present time a single narrow quartz vein has hen found 
in place, cutting the granite an the north side of Clrp Mo~rntftin at  
an altitude of 1,850 feet. The vein is accompanied by some alterntion 



t o  greisen and partial to~~rrnrtlinix~tion of ihe ~djoining g r a n i b  
changes chornderistic of tin-hearing veins. At other points on Cape 
Monntnin cassiterite, nccompanied Ijy to~~tmalinc, is found as an im- 
pregnation of the panito adjoinjng slips or fnult planes. This type 
of mcurrence, in thc opinion of the writer, holds otit p t e r  possibil- 
ities for the fr~ture of the district ns n. t in  producer than the other 
two. Unfortunately, exploratory work has been mainly confined t~ 
tlte contnct deposits. 

DWELOPMEWPTB. 

At the time of visit two properties only were being actively pros- 
pected nt  Cape Mor~ntain-those of the United States Alaska Tin 
Mining Company and the Bnrtels Tin Mining Comprtny. The for- 
mer property is sitr~nted near the summit of the mountain, on the 
north side. Developments up to the end of July, 1907, consisted of a 
shnft. reported to  be 32 feet dcrep, now, filkd with water, and a 7-foot 
tunnel, 270 feel long. The company hus also erected a 10-stamp 
mill near the beach nt Tin City. Four men mere employed at the 
t h e  of visit. The shnft is sunk on a quartz ledge, 1 foot thick, 
striking h'. 46' IT. (magnetic) and dipping 80" E. The tunnel, 
whose a l t i t u d e ~ t  the porhl is 1,600 feet, according to aneroid mas-  
urement, is driven in a direction S. 40" 'AT. through hard, firm p n -  
ite, and is expected to tap the Id@ 250 feet below the cullar of the 
shaft. 

The principal development work by the Bartels Tin Mining Corn- 
pany has been done on the North Star property. Eight men were 
employed during the summer of 190'1. The main tunnel, with its 
drifts and winzes, aggregated 750 feet in length. This tunnel is 
being driven to catch the granite-limestone contact at a depth af 100 
feet below the workings of the Lucky Queen t~mnel. About 400 feet 
hmn the mouth of the tunnel a band of granite, carrying numerous 
visible c p t a h  of cassiterite, associated with some tourmaline, mns 
enwuntered. The width of this band is a b u t  18 inches. The granite 
is soft and iron stained, The succeeding 3 feet consists of hard gray 
granite with pyrite disseminated through it. This is ~iucmded by 
15 feet of in>n-r;tainecl granite. :lit the time of visit the 18-inch belt 
of rich kin ore had not k n  drifted on to prove its persistence. The 
drifts hrmtnching off from the main adit folIom the contact of II, l a r p  
limestone block, which mas evidently torn from the main limestone 
mass during the intnrsion of the granite. Tn folfowing this contact, 
which proved to be of a highly irregular nature, wvernl w i n s ~ s  were 
necessary. A new t~tnnel, 67 feet txlow the Xorth Star tunnel, is 
being run from the surfrrce to connect with the low& drifts reached 
by these winzes. The granite along. the Iimcstone contact is charpd 
with numerous radiating p u p s  of tourmaline prisms associated 
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with iron oxide, and locally with pyrite and tin ore, Cruslhg and 
oxidation have taken place along the contact, and heavily iron 
stained gouge matter, a foot in thickness, has been produced. At 
points where the red clnyey material is absent the granite is fresh 
and the progressive. increase of fineness of gain as the contact is 
approached can be n o t 4  

A considerable portion of the energies of the company has been 
expended on asmsment work on the numerous claim which it holds 
on Caps Mountain. 

On the Carlson & Goodwin property an adit 20 feet Tong has b a n  
driven along the contact of R horizon@l limestone and a grnnitic 
dike. The dike wnds small, irregular tongues into the limestone, 
nnd the ends of thew tongnes have been completely converted into 
blue tourmaline rqclr. The limestone has been .rendered coxrseIp 
crystalline, but evinces no other change. Rock from the dump, hoar- 
ever, shows that loc~l ly  an intense to~rrmaliniaation was produced. 
No stanniferous rock was seen in place. 
On the northwest side of the mo~mtxin, on Village C1y?e1<, same . 

hill holes havn been put down to the granite contract, but the mwlt.: 
are not known. 

Ill?OOIZS MOUNTAIN. 

Brml;s Mountain, the dominant penlr of the York Mountains, lies 
in the ~vn~tersl~ed of the Rering and h e t i c  drainages. I t  is easily 
ncmsible from the coast by tray of Lost River, 11 distance of 9 miles. 
The mineral deposits are ,of contact-metam~rphic origin, and though 
no ea~qiterite-beaxing rock has been cliscovered 011 the mountain, yet 
the character of the mineralization here allies it to that of the tin 
region, of which Brooks Mountain is geographic~Uy A part. 

An intrusirc p n n i t e  mass, 2 rniles lorlg I y  two-thirds of a mile 
wide, forms the swthcrn flank of the mountain. The granite is 
characterized by the presence of nirmerotls largz porpl~yrit~ic ortho- 
clam crystals, commonly an inch in diameter, and large idiomorphic 
cwststals of smoky qnarte exceeding peris in size. The matrix ml- 
sists of n coarsely gr~nulrir assemblage of orthoclase and subordinate 
oligwlase (Ab,,ELn,,), wit11 q~iartz nnd biotite in small amounts, 
The rocks smaunding the granite are chiefly lirnE&ones of the Port 
Clarence formation, and are highly cnunpled throughout much of 
the region. Along the periphery of the granite they have been mar- 
marized, and an extensive variety of contact-metamorphic minerals 
have been produced in the immediate vicinity of the contact. 

At the west end of the granite &~clr a horizontal pegmatite a b u t  
8 inches thick traverses the white marble. It consists of orthoclase, 
quartz, and biotite, generally segregated in separate masses, the bio- 
tite in plates one-half inch in diamtter forming seIvages 1 t o  2 inches 
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thick. Thin mtione crrt from equidimensionrtl portions of the R- 
matite show, in additipn to the three constituents already named, ra 
small amount of plagioclase, some faint-colored bluish-green mica, 
accessory corundum, and probably topaz. The stracture is allotrio- 
marphic granular. The pegmatite i s  overlain by 1 foot of finely 
granular, heavy green rock, resembling that adjoining the pepatita 
selvqges on Cape Mountain. This m k  is composed of vesnvianite, 
hedenbergite, and fluorite in approximately equal proportions. 

Vesavianite is the commonest mineral in the metamorphic aureole 
of the granite mnm. Along the headwaters of Yankee Creek the im- 
pure crumpled Port Clarence limestone is brought into contact with 
the intrusive dock, and a'thorough recrystullization has en iad .  
Cry~llographically perfect vesuvianite in prisms up to three- fourths 
inch in length m u r s  scattered in great profusion through ta matrix 
of coarse white cilc spar. The vesuvianite is noteworthy 8s contain- 
ing 0.88 per cent B?O,P Where this mineral has not, individualized 
into large crystals the metamorphosed rock consists of i fhe squi- 
granular aggregate of vesuvianite, calcite, and possibly garnet, inter- 
sperserl with minute plates of phlogopite. The growth of the large 
c v t a l a  has produced a clarification, as it were, of the carbonate rock, 
and the boron content af the vesuvjanite shows that this pracem was 
promoted by pneumatolytic agents. In this connection it is signifi- 
cant that an energetic toumlinization of the granite has taken place 
at a number of points in the vicinity of this portion of the contact,. 

At the west end of the Brooks Mountain granite mass a pmspeet 
trench discloses a body of argentiferous galena ore, occurring 20 feet 
from the p n i t s  contsd in a coamely crystalline white limestone. 
The strike of the are body, as revealed in the open cut, ia N. 1 6 O  W. ' 

- (magnetic), and the dip &Fto toward the granite. A thickness af 
5+ feet of solid ore is expod, consisting of galena strongly admixed 
with a lustrous black zinc blende which, as analysis shows, contains 
19 per cent of ferrous iron. Some pyrrhotite is also present, but this 
mineral is comparatively rare. Where any p g u e  mineral is visible 
it consists of fluorite. The ore body is frozen to both walls. The 
hanging wall shows a belt of finely granular fluorite several inches 
thick, succeeded by extremely coarse calcite containing scattered c v -  
tals of diopside and same galena. The grain of the calcite decreases 
away from the ore body. ,4 thin smtion of rack taken from a point 
near the hanging wall is composed of calcite, fluorite, diopside, calcic 
plagidsse (Ab,An,), an unknown positive uniaxial mineral, and a 
m a l l  amount of colorless mica, with sporadic ga ins  of the ore min- 
erals. Assays of the ore mado in Nome yielded 34 per cent of lead 

Thls determination wna made by I'rof. Edgar F. Bmlth, ot the Unlvsralty of FWm- 
tsylvanla, accordiw to two new metbds  for the eatlmetlon of BaOb that he has recently 
diseovemd. 



and 11 o u n m  of silver per tan. OtZser a3-p were reported t o  give 
ore values ranging from $17 to $444 per ton. 
In the vjcinity of the galenn prospect there is some contact-meta- 

morphosed lirndone contilining II fihm~~s p e n  magnesia-iron boron 
mineral (Iudwipite P) intercr-wtallized with galena. h o s e  masses of 
paigeite hornfels are also present. Some mck containing abundant. 
honey-yellow cryshls of Jloncfrodite nnd numerous minute octahedm 
of spinel, ambedded in a mesostasis of calcite with a m r y  magnet- 
ite, occurs nenr by. 
In tho stme pneral loc~lity some contact masses of vesuvi~nite 

have been prospected for nickel The vwuvianite is in part-finely 
granular and gives thc rock n pneral WTE coIor. This feature and 
the unumsual weight of the rock (that is, compared to qmartz) doubt- 
loss caused the nickel prospecting. No indications of nickel are pres- 
ent, and it may be ridded that such a mode of occurrenee is totally 
~rnlmown for nickel. On microscopic exnmfnafim ma11 amounts of 
calcite, deeply pleochroic biotite, and hedenbergite are found asso; 
ciated with the vesuvianjte. 
In the cnngon below the galena claim some merit work has 

been dono on n showing of contact-metmmpbic minerals near the 
granite contact. The deposit is interesting from a scientific stand- 
point, inasmuch as n hitllerto nnknown borontin mineral has been 
discovered in it, but nothing of great commercial importance has been 
found here. The miner~ls comprise brawn garnet, showing rhombic 
faces, green or yellowish-green vemvianih, and abmdttnt magnetite 
clmly associated with the new mineral-a magnesia-iron tin borate 
which has been named h u l ~ i t e . ~  These various minerals are nl1 in- 
cluded in a matrix of coarse white spar (PI. III, R ) .  On account of 
the low percerltage of tin in hulsite (appraximately 10 per cent) the 
deposit can have no economic wlue. 

At the head of the same mnyon other contad-metamorphic'depsits 
have received attention. Here, at nn altituda of 2,000 feet, a small 
prospect hole exposed e mass of metamorphic minerals occurring in 
a white marble a few feet from the p n i t e  contuct. Tourmaline, 
fluorite, calcite, amnopyrite, brilliant black sphalerite, pyroxene, and 
axinite occur confusedly interpwn. The ore body is 4 feet thick and 
penetrate the rnamorizd linlestone in irmgulnr tongues R few inches 
thick. Some galena was noted in the ends of thest? tongues, which 
were examined microscopically and found to consid almost excla- 
sively of monoelinic pyroxene. A few hundred feet north of this ac- 
mrrence the pure white marble gives way to a highly metamorphosed 
impare limestone, consisting essentially of vcsuvianite, calcito, hio- 
ti&, and accessory tourmali~le. Some of this roclr contains sphalerita 

*Am. Jm. Ed+. 4th wtr, -01. 28, '1WB, u. 3rd. 
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nnd ather sulphurets, mhirh on oxidizing rive it a p s a n  appmanm 
High gold assays n7er.e claimed front t h i s  t y p ~  of rock. Mans & Co., 
of New Yorlr, repork an nn aswy sample submitted by the Survey: 
'' Gold, trace; silver, 0.23 o113ce." 
On the north side of Brooks Mo~~ntain, a t  In nltittrde of 1,850 feet, 

is R smnll galena p r o m .  The plena occurs in a gmmn, the skeleton 
of which connists of tonmline.  The iron oxide of the gmsan con- 
tains lend ~ n d  traces of bismuth, the lend prohbly as carbonate and 
the bismuth ns oxide. 

U)m RTITR. 

1,mt Rirer is a smaU h a m  rising in t h ~  heart of the Pork Moun- 
tains in the western part of Semard Peninsula. It flows ml~thward 
into Bering Sea tlwough a mmparatively broad and open valley, 
except for 11 short stretch near its mouth, where it flows in n narrow 
canym. It has a total length of 3 miles. Thu region is nearly deti-  
tute of I-eptation, pien Arctic rnossRs bping scarce. The t i n  prospects 
nre on Cassiterite Creek (see fig. T), a branch of k t  River, m i l e  
from thc const, and nre easily accessible by a good wagon mdmnp. 
A ttrnpt~n-silver prospect, a copper prospect, and some mlsna 
prospeda nre also di.llated in tl& wgion. 

Thp mr.h.-The pnernl geologic f e x t n m  of the +on are simple. 
The bed rock consists of the Port Clarence Limestone, dipping north- 
ward at an angle of 20". Near the head of Cassiterite Crcelr the 
limestone is int irnntely banded with argiIlaceous laminn, and in- 
tensely cnmplcd (PI. TI, B ) .  3;ocaUy the formation is f r a c t u d  
and breccintd, nnd ~ h e n r  zoneg of white marble have been formed. 
OR Tin Creek, nnother tributary of Lost River, a small granite 

boss, a third of a mile in diameter, is intruded into thp limestone. 
The granite is a medium-grained aggrega'te of feldspar, q ~ ~ a r t z  
(which is partly idiomorphic, smolq, and conspicuons), ~ n d  a t -  
terd foils of biotite. The principal e-fi'ect of this intrusion Ims bwn 
to marmorize the surrounding limestone, though loealIy some Lrp 
masses of contact-mctamoqsl~ic rn in~rn l~  have been formed. 

A considerable riumbcr of vertical qunrtz porphyry dikes pierce 
the limestone, but only one has l w n  foiind extending into the granitp 
area. They are fairly persistent, an3 can be traced for several d e s  
across the co~mtq. They are not a11 strictly contcmpomneons in- 
trusions, as mrtai~~ dikes have been found to i n t e e  each other. 
The quartz porphyries am light-colorctl m k s  containing small glassy 
quartx and:fel&par qstals  embedded in an aphanitic matrix. The 
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main tin prospects of the region occur in n few highIy altered dikes 
of this character, bnt several of the otlwr dikes have receiveci sepa- 
rate names and have lwen more or less prospected, on what encunr- 
agement, however, it i~ difficult to understand. They are usually 
unrnineralized, except for sporadic cubes of pyrite, and there is 
no Imown reasan why they should become tin bearing in depth. 

Wa. 7.-fleoiogic sketch map of Onur1tu:rItr Crcek and vicinity. Tapapphg by Adolph 
Knnpf. Wlevntinna detrrmlncd by nnerold k r m P t P r .  

OrbiclcGm cantac t metamorphism.-The limestone surrounding the 
granite boss of Tin Creelr has been converted into a coarse white 
marble. Near the contact loose blocl~s showing orbicular forms am 
common (Pls. TV, V, VI. R). The orbules are composed of m alter- 
nating succession of concentric black and white bands, commonly ta 



millimeter or so in breadth. Aa s h m  in the photograph% the 
orbicular i.tnlctnre is brought out in detail bp the etching action of 
the weather. Mang of the sections through the orh~lles i ~ m  perfect 
circles, a rnaximlim d i n m ~ t ~ r  of R inchm h i n g  noted, hut elliptiml 
forms, doe to the interf~rence of m n t i g ~ o ~ ~ s  orhnlcs, are common. 

. In some places mall orb~rles occur In the outer bands of large orb111m 
m d  muse a wrinkling of the even hnding .  I\'l%ere several small 
independent orbnles hnve formed amtmd clwely s p n d  c e n t ~ r s  highly 
intricate stroctnre resembling that of contorted gneiss has 1 ~ 1 1  

erolred. 
The rnhzrals m p w i n g  the srbnlm, nnmed in their order of abun- 

dance, are fluorite, ilornhl~nde, vesavisnite. plagioclas (hb,An, ) , 
and magnetite. YIP IlarnbI~nde ia deep-colored variety, the 
pleochroisrn ranging from brown to strong gccnish bluc. The 
resuvianite has a tendency to form mdinl groups o f  she* stout 
columns. 'Under the microscope the bnded structtln! is not as d i s  
t indy  apparent as would be expected fmm inspection of the 
weathered surface of the nrbulcs. The Figl~t-colored b ~ n d ~  consist 
of muhal intergrowths of fl~iorite and plagioclasc; the dark b ~ n d s  
consist of fluorite with hornhlcndc or vesuvianite, or with both 

' topther, and commonly some mapetite. The prewnca of fluorite 
in both dttrk and Fight colored hands cauwa t h ~ m  to contmst 1- 
emphatically under the microscop t h ~ n  they do m a c m p i m l l p .  
Examined in thin section Ithe centrnl portion of onc of the or2111le~ W B ~  

found to consist of calcite anhedm in which are emberldtd vesu- 
vianite, fluorite, and ,pen amphibole inclosing considerable magnet- 
ite. This central area is surrounded by R ring of mapetite. Other 
centers are composed chiefly of flrrorite and vesuvinnite with inter- 
grown hornblende. An unusnaI t ~ p e  af orbulc: is one composed of 
garnet, pyroxene, and fluorite, wit11 narrow black bnntls of magnet ike, 

A single eesposuw outcropping h n ~ a t h  thc talur; nenr t h ~  p n i t c -  
limedone contact throws light on the pnesia of tllese rernnrkahle 
forms. Curions veins, ~ r n e t r i m l l y  band~d, traverse the rnnrmor- 
ized h & n e  in irregular fashion. The bands are only a fraction 
of s millimeter in thicknm and simulate the sinnous flow linm of a 

certain acidic volcanic rocks (PI. Y). Small tonpes, a few inches 
in length, project into the marble, and  these R I W  n r ~  symrnetrictrlly 
banded, In irreguIar expansions of the veins orbic~llar structures 
have been developed (PI. VI, R ) .  The veins are composed of fluorite 
and calcic plagioclase (Ab,An,)> with pyroxene, grccn mica, horn- 
blende, and accessory arsenoppte, cassiterite, nnd scheelite. They 
therefore resemble the orbules in mineralogical constitution to a 
considerable extent. 
The orbicular material is cut by quartz porphyry, thus fixing the 

perid of its formatmion? although not v e v  closely. The only quartz 
porphyry dike penetrating the granite shows strong marginal chill- 
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kg, hindicating, therefore, a considernble interval between the intru- 
sion of the granite and the injection of the dikes. How nearly con- 
temporaneous were the solidification of the granite and the meta- 
morphism is an open question. 

A mass of metamorphic minerals 50 feet wide ia  exposed on the 
bank of Tin Creek, 1,000 feet from the visible contact of the granite 
and limestone. It consists of solid masses of radial and arborescent 
vesuvianite and of brown garnet showing dodecahedra1 faces. The 
microwope reveals in addition small amounts of interstitial fluorite 
and calcite and accessory pyroxene, hornblende, and plagioclase. 
The dark mass of metamorphic minerals has injected apophyses, as it 
were, into the adjoining limestone (Pl, VI, 8) .  These are arranged 
in black and white bands, n fraction of a millimeter in thick- 
ness. The microwope shows that thew apophysttl veins axe com- 
posed of fluorite, strongly pleochroic from brown-green to bluo-green 
hornblende, vesuvinnitc, and ctllcite, with accessory magnetite nnd 
amnopyrita These features ally this occurrence with the orbicular 
contact metamorphism and suggest that the heavy vesuvianite-garnet 
masses were produced by magmatic solutions traveling outward along 
fissures in the limestone, 

Forms similar to the orbicular structum have not previously befin 
recorded. Triistedt ~ R R  recently described wmo curious occurrences 
(ilErzschlauche," ha terms them) from Pitkaranta, in Finland, 
which in their essential aspects resemble the banded veins serving ae 
t h e  st~pply ducts for the AIaskan orbules. Crow sctions of the ore 
arteries resemble mtions through the orb~iles and, moreover, show a 
similarity in mineralogiml conutit~ttion and similar alternating bands 
composed of magnetite and fluorite-vesuvimite with sporadic garnet. 
The explanation advanced for the ore nrterieq which anastt~rnose 
through a limestone, is that they are crustification structures prodnccd 
by juvenile waters subject to rapid c h a n p  in composition and tem- 
perature. The circular pipes along which the deposition took place 
were produced by the corrosive action of earlier solutions. This 
hypothesis does not, fit the Lost River phenomena. The mode of 
growth of the orbule-outmarcl from centerstheir common inter- 
ferences, and their position adjoining the banded veins preclude an 
origin by crustification. Their emntial similarity to the banded 
veins and their parasitic habit show that the two features nre ident,ical 
phenomena, which, as already Indicated, are allied to the formation of 
the vesuvianite-garnet masses. The explanation which the writer 
would suggest for tbis related set. of phenomena is that it was pro- 
d~rcled by mngmatic emissions traveling outward under great pressure 
along fimms in the limestone; that the flow of the solutiens was im- 

'TrWtPdt, O., Die JErzlllgeratIltben ron Pitkliranta am Xwdoga-See: BnlI. Comm. Wl. 
de Fhlaode, No. 19, 1907, p. 226. 



peded ; thnt at. points of stagnation the wall rock was thoronghly p r -  
m r a t d  and s focal intense metasomatism WRS pduct?d. The solutions 
contained large amounts of flr~orine, alaminum, silicon, iron, and 
sodium. The formation of fluorite / CaF,) ce~tsccl the expulsion of sn 
eqrrivalenk quantit;p of CO= from the limestone nnd, owing to the nb- 
sorption of this gas, the cnpocity of the solutions to dismlve Iime wns 
i n c r e s d  to a high degree. 

It is probnble that the channels of circulntion were enlarged by this 
process and that the rein filling ns now spen consists of minerals 
formed fmm the lime nf the wall rock and flnorin~, aluminum, silicon, 
imn, ancl sodium derived fmni the mzrpatir: ml~~tions. In such veins 
formed in limestone under conditions of high pressure and tempera- 
ture it appenrs to he impossible t a diwriminnte betw-en metammati- 
caUy altered wall rock nntl the filling of the original channels of circtt- 
lation. The banding mas prclduced pither by processes similar to those 
which have given certain igneous dikes their banded character or by 
phenomena similar to those operative in the fomntion of T,iescgang"s 
rings. If a drop of AgKO, solution be pIaoed upon a pla t in  plnte 
impregnat4 with I<?Cr?O; n wries of concentric rings consisting of 
Ag*Cr,07 mill b~ formed, krorning progressively wider spaced wit11 
increasing distrncc from tlw center. The explanation given hp Ost- 
malda is that 8s the solvhle silver salt diffuse o~rtu~ard e periodic 
precipitation of insol~thle silver clmmate will talre p I ~ c e  nt  ihc Ioci 
of supmntumtion. M o m  and Pierce '" have inrestigntcd this phe- 
nomenon in some detail, using tuhs, however, instead of pIate9, rind 
have shown i n c i d ~ n ~ ~ l l y  thnt gelatin is not essentinl to the prorlucticin 
of the r i n p  nand bnncts. , b o n g  other substances employed were 
FeCl, nnd Sa,CO,, and a recurrent evolution of CO, was noted. 
This raction pmpeds as follows: 

When the attempt is made to fit this espIanntion to the natural 
conditions the problem becomes ~ e a t l p  compl imterl an ncconnt of 
tho complex character of the solutions, the unknown Ptate of combi- 
nntion of the various elements, find t h ~ i r  d i f f ~ r p n t  mtes of diffusion. 
AA ahndant fluorine m s  present in the sol~itions, a reaction analo- 
gons to the preceding map be forrnulntctl ns folloms: 

The fluorine was thus fixed as flnorite nnd the iron separated ss 
magnetite or was taken up by the prodi~ction of amphibole. Enongh 

- - Zehbrach sllcgem~lnen Ch~rnic.  2d., ~ n n d  2, Tell 2, p. 778. 
bZeltmchr. pbyslkal. Chemlc, voL 46, 1003, p. 689. 



has been indicated ta show that nn oxplanation involving diffusion 
and supersaturation is nt lenst ns pIaz~sibIc ns one involving crnsti- 
fieation and is in closer harmony mitlr the phenomena observed in the 
field. 

CIMSITERITE PROBPEFPB. 

Lu&~~-A~. Tin Creek a few thin quarts stringers carrying cawit- 
erite have been found in the granite. Collier* has shown that soma 
pyritiferons p ~ i t e  from the snme locnlity contnins 0.8 per cent of 
t i  h'e cassiterite is visible in this granito to the  unaided aye, m on 
account of the prevalence of slilphides he nssumed that, the tin occur~ 
in the farm of tin p~rites {stannite). A cut. ~ R S  been opened on this 
occurrence and shows a number of narro.rv banda of hard quartzox 
grnnite containing finely dissemin~ted pyrites, chiefly of imn nnd 
amnic. Under the microscope the rock is seen to be composcd of 
qtisrtz, topaz, and wricitized feldspar, with scceswry pyrite, smno- 
pyrite, and cassiterite in small amonnt. 

The principal tin prospects of the wgion are lomtect on Ca~qiterita 
Crwk, and occur in the quartz prph?rry dike horn as the C~sqit- 
wit, lode. This dike: is 6 to  10 feet. thick and ran be mcerl fmm 
the head of Tin C11.eek in a northmesterlp d i d o n  to h t  River, a 
distnnmof9.000feet. N~nrX~stRi~e'erthedikemkcontainsnmuE- . 
tititdc of nnm~lar lim~stone fragments nnd is really n limestone 
hrect:i~, cementer1 hy qnnr.tsr, p o r p h ~ .  The characteristic ferttnm of 
the Cassjierite lode dike rock, ml~ere  nonszanniferon~, i s  the ahun- 
dance of sharply defined quartz pheniqrsts embedded in a white 
nphnni t ic matrix. Thin sections c t ~ t  from the least-altered portions 
of the dike show nwrwmtrs phenocrysts of qunrte, orthoclase, and 
sodic plngimlnse crnhrtldwl in n cryptmrystallhe groundrnnss. The 
nonlam~l lhitrl f~ldspar is opnqtle from knoliuization, but the plagi- 
odnse is nnsltctulrl. Spomrf cwst n l s  of rlear and limpid plagioclasa . 
lic inclowd in iurbict orthnclflse phenmrysts. Fluorite is common 
in the grounrlms~ nnd pntclws nf  tnpikr, occllr also. More highly 
n l t e d  phnses of the dikr mrrelp show quartz phenocrysts lying 
s c a t t e d  in n mntrix of scnlg ahito mica, fluorite, nnd quartz. Along 
a portion of its murse the  white qunrtz porphyry dike has broken 
th~mugb an oltter dike, n gmy ialdspnr porphyry, which is particu-' 
lady conspieuolrs on aeco~tnt of thc multitude of dull white pheno- 
cysts thnt it mntains. 

The tin-hearing portion of the diko is 8,000 feet long, but the whole 
of this length cnn not be ccnnsirlered nrcl melt; intermittent banvn 
stretches occur, nncl the ore is probnblp localixed in irregular shoots. 
The Iimwtone in the vicinit,y of the stnnnifmas portion of the dike 

--- 
a Collter, A d.. Ttn depnstt~ ~ j f  tile Y ~ r k  mrlon, Alaaka : Bull. V. 8. ClwL Pomy No. m, 

1904, p. 22. 



is seamed with Ennumerable veinIets which reticulate t.he surface of 
the muntry rock in every conceivable dimtion (PI. TrII, A ) .  
Thae  vary in thickmess fmm n filnt's breadth to several inches. An 
energetic metammatic alteration ~ R S  accompanied the ~einEets, and 
cassiterite is loally ohserved in them, but not,hing in the nntura sf n 
stnnaifcrnas stockwork has hwn formed. 

The tin ore found in the qunrtz porphyry dike is amciaied with 
irregular seams and stringers of qnnrtz and lithia mica, Casdterite 
occm both in the strinprs and us an impregnation of the n l t e d  
dike adjoining the stringers, Where the winlets are absent the 
c~uartz porphyry contnins no mmiterite, and is hard and bsmn.  
IYolframite is commonly associated with the ck-iterite and, though 
no actual tests haw ' t ~ e ~ n  mado, it is probable; thnt the tungsten con- 
tent of the lode is ns valunhle as the tin. -rite and ttn~nopyrite 
accompany the tin om and more rarely sphalerite and galena are 
found. Locally the rIiIte rock contains some molybdenite. The com- 
monest gangue mineral is fluorite, with zinnwalditc next in order of 
nbmdnnce. Thin sections show alm the presence of topaz in mdid .l' 
aggmgutes. Where alteration bas been most intenso large drusy 
m a s s  of cubical fluorite and mica mmr, and from such localities 
magnificent s p x i m ~ n s  of crt-siterite in blnck splendent crystals have 
been obtained. The usual t y p  of ore, however, is a soft kaolinbed 
porphyry, stained red with iron oxide, and impregnated with .cassit- 
erite? welframite, and sulphides. The dike is intensely and irregu- 
larly sliclcensided and clay gouge is common. The limestone wall 
rock, bornever; is firm and bard. It is consid~rably impregnated with 
fluorite, which glows with a greenish light when struck with the pick. 
Thin sections of wall rack immediately ndjacent to the dike show that 
it wnsihta of fluorite and radial tnpnz, with some colorless micu. 
Cmitcrite occurs t o  a small extent in the wall mck in n a m m  vein- 
Iets (1 inch thick) mnsirting nf diveqent colmnnnr topaz. In the 
vicinity of these reinlets the flflnoritimd limestone contains patches of 
Foam f l u n ~ a r  and rosettes of topaz. 

A few hundred feet north of the Cnssiterite lode is another qua& 
porphyry dike, h o r n  as t.he Ida Bell lode. It is about 35 feet 
thiclr on the summit of the hill- twtwm-n Lost River and Cassihrite 
Creek. The rock is dense m d  fine ,pained. In the PiciniQ of Cassit- 
erite Greek quartz strinpm an inch or so in thicluiess, c a q i n g  em- 
siterite with some wolframite, cut the dike, but along its eastern 
e~kns ion  only sporadic cubes of pyrite cnn ba seen. The alteration 
thnt is so chamcteristic a feakrrc of the Cassiterite lode is wnspicn- 
ottsly absent from the Ida Be11 quartz p o r p h - ~  dika The petm- 
gmphic sidarity which rr nurnbcr of other quartz porphyq dikes in 
the Lost River basin bear to this dike has occasioned considerable 
useless prospecting. 
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One mile north of the Cassiterite lode is another tin-bearing 
porphyry dike named the Doleoath lode. It is from 9& to 3 feet 
thick, strikes N. 50" E. (mngnetic) and dips 65" NW. This dike 
differs from tlm two previously described both in its mineralogy and 
in the mode of occurrence of the tin ore. It is so highly altered and 
mineralized that iits original igneot~s character is not evergwI~ere 
readily apparent. Least-altered, phases show a dark-gray fine- 
grained rock containing numerous dull feldspar phenocrysts and a 
few quartz crystals. The feldspars prove to be near labradorite in 
composition, and the groundmass is largely obscured by semndary 
minerals, such as tournlaline, quartz, pyrite, mica, chlorite, and others. 
Some movement has taken place along the walls of the dike, especialIy 
the hanging wall, forming n crushed zone 1 to 6 inches thiclr. Thti 
dike rock is heavily charged with arsenical pyrites and tourmaline and 
contains some cassiterite diseminated through it. Locally the dike 
has been converted into large rnasses of danburite containing radial 
group of tourmaline and an abundance of arsenopyrite, Cassiterite 
is inclosed in these three constituents, but is visible only under the 
microscope. 

The wall m k  of the dike is the dense-textwed banded argillaceous 
variety of tlie Port Clarenca limestone. The calcareous portion has 
h e n  converted into coarse white spar containing rendorn prisms of 
tremolite; the argiIlaceous bands have been converted into matted 
aggregates of tremolite fibe~~s. Finely crystallized cassiterite occurs 
embedded in the coarse calc spar and locally i s  errtrerrlely abundant. 
Topaz in quare prisms is found in the limestone to some extent. 
Cnssiterite also occurs in the wall rock intimately intergrown with 
pocket-like masses of danburite, which is a calcium borosilicate re- 
lated to topaz. The clanburite is of light pinkish-gray color, with a 
peculiar vitreous greasy luster, nnd m r s  ns rude ill-defined columns 
in rough radial arrangement. Ex~mination of the danburite-cassit- 
erite ore in thin section shows that the cassiterite, which is finely idio- 
morphic, lies embedded in the danburite, and contains innumerable 
microlites of tourmdine. The danburite incIoses some small patches 
of calcite, and may, like the cassiterite, inclose great numbers of 
minute tourmaline prisms. These bands of wall m k ,  which carry 
tin ore and show marmorization with accompanying development of 
dmb~mite, topaz, and tremolite, occur on both foot and hanging w J I s  
of the dike, though nowhere more than 6 inches thick. Tremolite, 
however, persists to  great distnnces from the dike,. though in lesser 
abundance. Amnopyrite has apparently replaced the wall rock to 
some extent also, as solid lumps of it containing only tremoIite fihs 

. have been found. The association of danburite and cassiterite is 
unique in the literature of tin deposits. To establish the identity of 
the danburite beyond question the following approximate partial 
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analysis wasmnde by W. T- Schaller on the purest material that  could 
b obtained : 

SnnlirnIs of dnnbiwito from Dolcoafh Yndr, LOR# Ricer mion 

97.69 
SmEc gmrlfy, 2.nR 

Jler~7opmmi%.-At the time of visit five aditw had hen driven on 
the Cassihrite ldc ,  three of which were open ~ n d  could Ise examined. 
Trmnn~l B, 260 feet nbovo Cawiterite Creek, was 180 feet long. The 
tunnel follows the southern margin of the dike, and is partly in lime- 
stone. At 45 feet from tho month a drift has k n  Tun 10 feet to 
the north, crossclrtting the lodc. T m e l  ,4, 1,170 feet above the 
creek, WAS 80feet long. ThsrIike issoft and can beat~gered, so that 
an advance of 4 feet n day (single shifk) is easify ma&. Both these 
adits nre on the east. side of Cnssiterite Cmk Tunnel E, driven on 
the Cassiterite lode 10 f e t  e h ~ e  the creek level on the west side, is 
100 feet long. A crosscat 9 f ~ e t  long Itas been driten 550 feet from 
the month of the adit  The Idn Bell dilre has been explorecl bv nn 
adit 55 feet long, at the end of which n winze 69 feet deep was sunk 
This is now filled with water. 

A few hnndred feet south of the Cn~qiterite lode some open cuts 
and adits, now cnved in, were opner2 an a porphyry impregnated 
with cassiterite. No wrface croppinp of this p o r p h m  body are 
visible, for the porphyry is buried under the mantle of slide rock 
covering the steep slopes of the region. A shaft 50 feet, deep was 
sunk on this occurrence, but war; B m d ~ l  at the time of visit,. A 
number of open c~rts have partly exposed ~ i m a  thin but rich quartz 
veinlets in the limestone. A shsft. mpott~rl to be 18 feet deep wss 
sunk near such a vein on the Jupiter claim, ~ n d  a drift 44 feet long 
was run to the ledge, brrt both were also under water. 

The dewIopments on the Dolcoath dike consist of fnur cuts opend 
at  intervals along t t  lengtli of 3,000 feet. An a~.say of ore from one 
of the crosscuts was reported to have yielded 1.15 per cent of tin. 

,Seaming of the Eim,~atnna-The most striking f e ~ t u n  in the viciri- 
ity crf the Cassiterite lode is the vast multitude of veinlets that 
interlace the lim~stones in every dkdim (Pl. VlI,  A ) .  The area 
tllus affected extend9 for 4.000 f ~ e t  or more on both sides of the stnn- 

a m  detesmlnatlonr maBa a l t h  concordant m l t s  by M m .  Cbaptn and Wherry 
andar the directhn of h i .  P e r  C. Bmltb. 
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niferous portion of the dike. On the bwk of dominant mineralogical 
composition five types of veinlets can be discriminated-fluorite- 
amphibole, plagioc1a;e-fluorite, zinnwaldite-topaz, topaz-fluorite, and 
tourmaline-mica. The pure types occur, but innumerable intermedi- 
ate and tmnsitional forms are found also, 

Veinlets (Pl. VII, B )  , only one-half inch thick, consisting of. fluor- 
ite and radial amphibole, are paralleled on both sides by altered mall 
rmk, 21 inches wide, sharply delimited against marmarized limestone 
containing minute fibers o f  tremolite, The wall consists of fluor- 
ite, amphibole, vesnvianite, and p e n  mica irregularly intergrown. 
Where embedded in fluorite thc amphibole is a deep-colored variety, 
pleochroic in tones of brown-green and blue-green. 

Allied to the voinlets just described are dense white veinlets con- 
sisting essentially of fluol-ite and plagioclase. Locally they contain 
hornblende and scattered grains of pyrite and arsenopyrite. Tliey 
are inclosed by dark-green rock, which is very delicately banded by thin 
white bands running parallel to the central veinlet. The larger bands 
arc n millimeter in width, but the most of them are narrower, and 
some are rts narrow as 0.1 millimeter. Thew features are most strilr- 
ingly apparent on weather-etched surfarrs. Small searus branching 
from the central veinlet cut across tho banded rock. The metasomat- 
icallg altered w d  rock is thus elaborately banil~d at but f ev  places; 
more corrlnlonly it is a structnreless green rock. In thln section the 
central vcinlet is m n  to be conrposed of an inlimata intergrowth of 
fluorite and cdcic plagiodase (as cslcic at least as Ab,bn,), with 
scheelih as an amsory  mined .  The inclosing rock is formed of 
fluorite, hornblende, and vesuvianite, but p k n  mica, pyroxene, and 
calcic plagioclase also occur, and nrsenopyrite and cassiterite are pres- 
ent as rare a e s o r i e s .  The hornblende and ~csuvianito are prone to 
farm small radinl groups. The narrow white bands are composed of 
intergrowths of fluorite and plagioclas. The nincmseopic appear- 
ance of the banded rock immediately recalls the orbules nnd banded 
veins of Tin C m k ,  ancl this external resembl~nce is-confirmed by the 
similarity of mineralogicnl constitution as revealed by the microscop. 
The chemical origin of the banding is here mare obviously apparent. 

Veinlets of zinnwddite up to 1 inch in thickness are common in 
the limestone. Under the microscope the zinnwaldite forms radiating 
fanlike p u p s  diverging flborn the vein wal1s. The mica is dirty 
greenish and somewhut pleochroic at the points of attachment, Else- 
where it resembles muscovite. Some topaz occurs as an interstitial 
filling; and cassiterite .rind molframite are rwe accesoly minerals. In 
the specimen examined optically the mall rocIr is a cryptmqstalline 
1ime.done exhibiting only n, feeble alteration, Others, hamever, show 
an energetic fluoritizabion and notable increase of granularity. An 



nnslpii.r of the hnwaldi te  hns heen mrde by IT. T. Schallera in 
the lnimrntorp of the Parver, mnd is quoted here to ill~lstrrtte the 
sltlborntu composition of this micu. 

dnatgrds of dnawalditr Ctr, Ifmcnlrlnrv rtwr C m a I t d t c  lo&. Innt Rlwr rrgfon.  

UlcS,---------------,--,--,,*+,,----------,---. - - -  -- 
A1A -----,-----------~---...-------L----,-----.----- 
E'cio .-.. .----.------ 
I'd*,,..----------.. ---.-.--,-------------,_-------.--- 
3tnO ------, - --  --------- - - - - - - - - - -  - - . - -  --, , - 
C'llfl ----- ----. -----. ,, - .-, --- . ---" --. -. -- .__, -- . --- - ,- 
Sad.) -. --- -L ---------------+----*------ - -  - - -  - -  
liA~---,----,--------------,-----1--,..+ ...------.,---- 
I.lrO ,--- --------. ----. -----,..---,-, ---. -- ..,- --  --  ---. --- 

Topnx-fltlorita veinlkts, carrying cassiterite nnd tnlrulsr rrystrrln of 
wolfrunlit c, llnve pl-oilacetl bot 11 I l~~ar i t ix~  t ion nnti top7ixation of the 
nd join ing Iimeston~. 

On t h c h  south side of tho Cnmitcritc I ~ l c  to~~rmnline veinlets nre 
common in the limestone, thoriglt no toarmnline orcnm in the tin 
om of the dike'mk. 'Ihe rnnsrW of this pwulinrity is not known. 
This t p p  of veinlet is compm~tE r~f white mica, h~lile tourmaline, and 
i!uorite, Some c n v  visiljl~ ~nsiterite .  but the90 are mm. Micro- 
scopic nxaminnt.iou of a stnnniferous veinlet (one-l~alf inch thick j 
hhowd tlhnlt t ha czsit~rift- iq  i n t ~ r p o w n  with whwlite. calci@, and 
mica (zinnwnltlite ? anti ernkklrul in rt p n f g l e  o f  mica, tourmaline, 
and flnoriir. Tlle lirncstonc n.d joining t Ile tat~rmfll inc strinem lu~r 
k n  canrertrd into R confltwl intergrowth of p w n  nnd indip-ldoir 
tourmfiline, Il uorit~, nntl mngnet i te, with nee-try cslcite, vtasnvinn- 
ite, gmn, tnicn, ' nnrl arnphil~t~lu, forming a rorlr indist i n ~ i s h ~ h l r ,  
texturally nncL rnineralogienllg, irom r he contact-rnetarnorphwd 
limestont. of KRF 310untnit-k. \ 

d fentnre alliwl to the seaming .sf the limeeone IT the reinlets iu 
found in nn o~~tcrol) an t h ~  c m k  9 0  feet below the Cawiterite l d c ,  
in whirh zone of b r w r i n t ~ l  lirnmtone has heen m m e n t e d  by vari- 
ons dark-colord minrmls mhirh hem and thum form law radial 
poupa r7 tn 4 inches in diamet~r. The wmmt or bindinp material 
when examined optically is' found to consist chi~lly of blue-gmn 
liornblend~, wsuvinnite, cnlric pla@orlaw (~tb,i'ln,), fluorite, minor 
amounts of calcite, ant1 a m v  whwlite. 

*kmfwr.Bd.,Cthm,vo1.24,1~..p, 15% 
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nated throngh the metRmorphosd wall roclz, though ttbsent from the 
quwtz veins themselves. The zone of metasomatism is sharply 
bounded by white saccharoidal limestone containing sporadic prisms 
of tremolite (PI. IY, A) .  

The cause of the segregation of the casiterite and wolframih into 
separate veinlets is not known. On the hi11 between Lost River and 
Cassiterite Creek a prospect trench has opened a tin-bearing veinlet 
1 inch to 6 incl~es thick for a length of 20 feet. At one end the vein- 
let a n  be seen to pinch out. Throughout its length it is unusually 

' 
rich in cassiterite and carries some wolframite and amnopyrite. The 
gangue is composed essentially of topaz, fluorite, and zinnwaldih, 
arranged in a rudely banded structure. The middle band is tho 
mast distinctly ddaned, though only one-half inch broad, and con- 
sists chiefly of topaz imperfectly interlocking along a central line. 
The wall mck of this veinlet is highly altered and is impregnated 
to some extent with chalcopyrite, pyrite, ~ n d  sphalerite. The study 
of this occurrence suggests that the simple q u ~ r t z  veins are due to a 

, sort of differentiation from the primary solutions that deposited 
fluodicates, and that, accompanying this change, a segreption of 
cassiterite from the wolframite may Irave talten place. 

Metmomatic proce8es.-The Lost R i v ~ r  occ~~rrences throw some 
light on the metashmatism produced by ~tu~nniferous solutions ~ c t i n g  
on a nearly pure Limestone. In the zone of most intense nctivity 
fluorine has effected a complex expulsion of the carbnn dioxide with 
the production of abundant fluorite. On ihc assumption that tho 
calcium remains constant and is combined aa fluorite, this means a 
loss in volunie of 34 per cent. T h i ~  shrinkage appears to have heen 
amply compensahd for by thc production of topaz, hornblenda, 
vesuvittnitc?, mica, plfigioclase, and garnet,, dl of which involve an 
introduction of material, chiefly alumina and silica, with some FeO, 
Na,O, H,O; and Li,O. Beyond the zone of fli~orit,iisdion the lime- 
stone. has been rnarmorized and soma tremolite produced. The 

- transition between t,hc two zones is abrupt, and the difference of 
tho amphiboles in them is a characteristic feature. Tho colorl~w 
tmmolitc, which ia lcss abundant than tho dcop blue-green hornMencls, 
has doubtless been p r d u d  by the recrystallization of impurities in 
the original limestone. Where the haniferous solutions contained 
boron, alkali tourmaline has mmmonly been developed as a rnefn- 
somatic mineral. At the Dolcoath dike the solutions appear to have 
been unusually rich in boron, and extensive danburitization has taken 
place, with accompanying development of cassiterite, tremolite, tour- 
maline, and topaz. Marmorization, too, has locally been intense, 
with the production of calcite individnals np to an inch in size. 

The metawmatic processes outlined in the preceding paragraph 
are of a synthetic nature and have caused the formation of varioas 





complex silicatcq, somr! of n?hicli, like topaz, danbr~rite, vmvinnite, 
and hornblende, have not bcen descrj b ~ d  previously as alteration 
products in lirnmtnne adjoining fissure vdns. Topnz, nccording to 
Rosenbunel~p is chnrncteristic of tho pneumntolytic contact zones of 
many granites. Dnnh11rii.c hns recrntly bccn dcscrilwd ns a con- 
stituent in some of thc nilmcroua contnct-metnmorpbic deposits of 
Jtlpan.Vesuvianite i s  a typical rontnct-metnmorpllic minernl, and 
hornblende is common in tho metamorphic nurcoles of many granites. 
Tremolite, a common tnnt nct-mr?tnmorpllic minrral, has, !low~ver, 
been rect~rded hy Lindgren fmm the Clifton-Mo~enci district as a 
metasomatic prodlict in limrstone adjoining fissur~ veins, nnd the 
unu~u~ l  and significant, rhnmctcr of this nltcrntion llad been pointed 
ant. Tremolite, as has hccn sl~own, is one of thr comrnoncst pmtl14cts 
of tho rnctnsomatic nctivity OI stminif ~ r n ~ ~ l i  rnll~t iotls eirculat ing in 
limestone, b u t  only in t1-1~ Xon[! of l e ~ s t  inf~nsf! ~ ~ t i r i  ty. TO Rllm lip 

briefly, the metawmntic al tcrntion ~cconlpunying cnwiterit~ rcins in 
limestone, RS exemplifi~d by thcw AAsknn mcumnces, is eloscty 
allied tc~ contact metnmorphism. Thc mall mck irnmediatelp ad- 
joining the vein i~ chnr~~terized hy the arfclition of mnterial nntl the 
formation of fluo-, bora-, and a l ~ ~ m i r i e s i l i c a k  This zone pa- 
outward into one ~hzhowing the EmLum of simple tllermrtl meta- 
morphism-marmorjzation with the procluction of sporadic trernoli la 

Tl'oIfrc~mife-fopn~t 1odr.--A uniqne mineml depwit is exposed op- 
posite. the mouth of Tin Creek in nn open ctlt on tho r i d p  hctwecn 
Lost Bil~er and LRft Fork: The surfacbc indicntinns show that the 
rni~~errtlizstion has tab phce nlong a fnu~t,  running npproxirnntc~y 
east ~ n d  wed, which has brought two slightly dissimilar lirnestcrncs 
into juxtaposition. ,Some brwiation i s  nppnrent along this line. 
The open cnt shows stringers of ow mcurring in n h l t  1 foot thick, 
fornminp n stringer lode. The ore minerals consist of wolframite, 
gal~nn,  and stonnite. and nrp ~mbecldd in n gnngue of rndial topaz 
usmciatcd with some depp+t~rple flnorit~. The st an nit^ is uwally 
intemryst~9lizd with the p l e n a  and is of a brown-black color. It 
reacts for tin, copper, zinc, iron, xnrl 911Ephor. T h e  topaz forma fine 
sp't~eralitic n g p p t e s ,  nliicli may in places attain n diameter of half 
an inch, but, ns n rule are very smaEl and are crystaLlized in delicate 
rndial p a p s .  The high spccific gravity of topaz (3.5) gives the 
ore rock an untlsr~nllp henry meigllt. The xnrface ore is stained blacIr 
by rnmenesc minerals prdncerl by tlre rlecamposition of wolframite. 
Some azr~rite is present nlso. and is doubtless derived from the copper 

- -- 
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in the stannite. h assay a of a sample of this are submitted by the 
Survey gave a return of 22.9 otzaccs of silver to the tan. 

The pngue material was irlentified optically as topaz from its 
similarity to that ~li~&~td with the tin ore on Cassiterite Creek. 
This de&mination was confirmed by an approximate qusntikative 
analpsis made by IT. T. Schall~r, with reflllfs as follows : I 

dnallysls of itspas fmnl raolfmmlt~lopa: IMP, near Tin Creak 

RIO, ,--,-,,, _--.---,-------,,--,_._ -,-.---,-------- SO.= 
A l a s  ,--,,,-----.=--,------.--------- ---------------- M.66 
CnO --,-,---------------------...--------------------- L16 

Traw, 
F----,-,,,----..--------,----------------------------- 17.20 
Hd, nlkalia -------,------------------------- h'otdet. 

103.35 
Le.8 0=2 F, - - - - , , l - , , - , , - - ,B-BBB- -_ - -_ - -  7.m 

gam 
The wall rock of the topnr: IarFe consists of R denm cmt&l- 

line limestone ~vhich ~hows  no cvidence af mebsomatic altemtion 
The topaz lode is rernnrkable in two mpects-it is the first worded 
instance of t o p ~ z  RS rn fis~sllfe-win filling and as the gangue material 
of sulphide minernls. Topnr. i~ romrnon in the misen adjoining cas- 
siterite veins and in certain met~st~rnt~t icsllg nltered quartz porphm 
dikes, but llns not hitherto been noted as n oein-forming mineral. It 
is regarded by Vngk HS distinctive of the cnmiterite veins in oonhst  
with the ordinary s~ilphide-ow veins (lilons plombifims). The a b  
sence aP m ~ t ~ s o m n t i r  ~ltemtiorl in the limestone ndjoining the topax 
lode is noteworthy, but it mill bc reml fed tlmt some of the zinnwald- 
ite-topsz ~einlets in the ricinitp of the Cus~itcrite lode show s similar 
ladr of a d i n n  or; t h ~ i r  wnll m k a .  

The stannite in the  ~1.mr~dc.wtiberl mdframitc-topnr: I d a  is the 
only h o x n  verificcl mlrmnce  of this mineral in the Mnsksn tin 
reprion. Stannite is not a mlt~nble tin-ore mineral, both on account 
of its r~latjrelp law tin content (30 p r  cent compared to 7R per cent 
in miterite) and its difficult metallurgical treatment. It is n rnther 
favorite object of search with the prmpector, chiefly because of the 
fawination which its ~lnknown charact~r exercjseses; and in mnw- 
qlrence pyrite nnd pprrhotite are comnmnly mistaken for stannite. 
It is, howewr, R mineml whom identity cna be established only by 
careful chemical examination. 

Ah?ta Chief property.-The Alaska Chief da.im ia situated about 
4+ miles from Bering Sea, on Rapid River, the: large western brnnch 

Madc by Ledouz Co., ot New Ywk. 
Omcmln af om depwlts ; w e d l  publlcntlm of Am. Inst. MLn. Ems, I-, p. 888 



of Lost River. The workings are on a mall gulch tri'butargr to 
Rapid River. The coant,ry rock is a tough, he-grained Tim&ane 
of tho Port Clrtrence formntion, lying nenrly horizontal. W y  the 
dmta ltm buckled and show ccmshing in crest of the bnckles. h 
fault breccia 15 feet mitlo, consisting nf s~nall angnlar fragments of 
lim-e cemmnhd together I>y wliita cillc spar, is exposed in the 
creek one-third mila wcst of the mine. Bnsnlt, in tho form of a nar- 
row diku 1 foot thiclr, ia tho only oth~r  rock known t o  be in place. in 
the ncar PiciniQ of the mint?. A few thousand feet to the east a 
number of qunrta porphyry di1rt.s can he seen cuttimg the limestone. 

The originaI shnft w ~ s  andc in n hertvy body af pornus red iron 
oxide cant aining gnIonn, reported to be 12 fcet thick. At a depth of 
35 feet work was ms~>enrlerl. An ndit 1k9 feet long drivon 85 feet 
Iwlow the co l l~ r  of the shrift enconntored the same ore body 50 feet 
below the bottom of the slinft. The ore was still oxidized. Abut 
7 fcet of low-grade gnlcnn ore.was exposed. 
On tlra emt side of tlw p11cF1 R d~v ious  tumaI, about GOO feet 7n 

length, was tlriven to cnlrh nnothcr body of galena indicated on the 
mrrfnce, Thc t~mnel foIlows a mne of crushecl limestone, hunclerl in 
tnmy pIam by fine walls marked with striw The "ledge mntter" 
consists of mall frwgmcnts of limcstonc bound together by coarse 
cnlc spar, clny, nnd red iron oxide. KO ow mrts encountered. The 
tz~nnel on the west sick of the g~~lcl~ was then commenced, and the 
ore lwdy alrc~dp ment ionctf wns struck 1nte in Augost, 1907. 

Idaho c l~ im . -A  fern h a n W  pards Gelom the mouth of Tin C m k  
n copper prospect hns k u  opened on the edge of the 15-foot bench 
fmnting Last River, and at tlrtl time of visit enough work had been 
done to expse  the face of ore nt this point. The deposit occum in 
nn irregular shattcwrl zone in the limestone, 15 Wt wide and includ- 
ing numerous horses of unminern1iztl.d limdone. The ore mineral is 
ch~tlcap;vritc, associated with abundant pyrrhotitc (magnetic iron 
pryitm), and occurs in a gangue of calcite. fitlorite, and small fmg- 
ments of sliclrensidcd rock. Some of the W~lorite is mw-tintcd nnd 
i g  locnlly known as ruby quartz, Stripping has shown tf~mt the =me 
ore body extends at least 80 feet; to the onsl, where a strong gossnn hns 
heen uncovered. The relntiv~ly s e a t  width of the d~posi t, corn- 
b i n d  with the lorn chalcopyrite tenor and t lx abundnnce of pymho- 
tite, reduces the copper perwntngo to n mall figure. 
On Tin Creek a galena prosped has h e n  npend on Aome p m n  - 

cmppinga at an altitude of 1,100 fcet, 800 fcct *hove the bed of the 
creek. The deposit occurs in n fmctun! zone in tho limestone, which 
has been coarsely recryhllixed in the inmcdiato vicinity, forming 
spar crystals np ta xu inch in size. The g~ssan consists of honey- 
mrnbed masses nf iron oxide containing ~bu11cInnt galena and numer- 
ous white and m1orless crystals of cerueite (lead carbonate). It was 



60 TIN DEPUSITR OF SEWARn PERINSUtA, M K A .  

plnnned to prove the value of this deposit drrring the minter of I907 
and 1908. . 

A m a 1 1  trench, 650 feet below the plena prospect, haq k n  dug 
, - in the effort to Ioc~te the bed-mk sorlrve BI mme loose bowlders com- 

p m d  of nmnopprite flecked with a small: nrnorint of ewpiderot~s 
pyrite. dssnys made in Nome are report~il to have yielded $13 to tho 
ton in gold, Some stibnite in n gangue of pnrple fluorite Ems been 
found in the saddle nt the head of Tin C m k .  

R l e  injection of the quartz porphyry dikes repre~cnts the find 
intrusive activity of an underlying granite magma, of which a 
portion is now exposed by erosion on Tin Q w k .  Fracturing of the 
(likes, nooompanied by shattering of the adjl~wnt limeatone, took 
plnce after their consolidation, nnd nn energetic minernlixation 
cnsued. As shown by the vein fillings and rnetasomatic nltcrations 
the ore-depositing csoll~tions were cliarnctcrixed by their richness 
in fluorine, aluminnm, silicon, calcium, tin, tungsten, iron, r n m -  
gnncwiP, nmenic, sulpl~ar, lithium, potassium, and sndiz~m. bnt con- 
Emilred r~lso mpppr, lcad, and zinc, and 11>cally boron in abundance. 
The ~ t ~ t e  of comhinntion of the various elements in ~ I u t i o n  is not 
known. The vein rnfltprinl indude9 various silictlta such ns topaz, 
zinnwaldite, tourmaline, and albite, and pmvcs that conditions 
unus~rnl in the formstim of the od inaw types of veins prevailed. 
Albite nnrI tourmnline are commonly regaded as indicative of the 
magmalic derivation of I&-forming wateq  and topnz md zinn- 
waldite ure i l ~e  two m o ~ t  char~cteristicl of the so-called pnt?umatolytic 
mjnemls. The ptrscnce of topaz in the vein matter itself is some- 
what unua~al, inasmlich as this mineral, although common in the 
p i w n  nd joining qtrnrts-dtcrite veinl~ts in gmnite as u replace- 
ment of felclspar, is compnrwtively rare ns a fissure filling, Of the 
minernls mrttninetl in the  veinl lets ns Cassiterite Cre~k all, with the 
notable except ion of qut~rtz, hnve also d~t-eloped metas~maticall~ in 
the limestone. It is noteworrl~y thnt eassiterlte, though present in 
large proportions En mnny of  the veinlets, uppears only in insignificant 
umounts in the intens~lg altered w n l  M C ~ .  In addition hornblende, 
vesuvianite, prnct ,  nntl slhers wore formed, and prove that condi- 
tions nIlied to thow ohbtaining during contact metamorphism pm- 
vailed. The stanniferous mlutions wero therefore presumably of 
magmatic origin nnd at  high temperature and pmuro. 

The abundance of fl~~orine compound+flnorite, topaz, nnd inn- 
waldite-is in harmony wit11 DtcabrPek pnerJlzationa that fluorine 
is the active agent in the formation of tin deposits. Aceording to 

- - 
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his theory cassiterite i s  prot?~~cecF by the mtrtirnl decomposition of 
the vapors of wnter and stannic cl~foride reacting as follows: 

He w u  fldually nble 10 synthesiw cawit~ritc in this way. 
Amnling to annlogy we n*ol~ld expect-. 

C~mit~erita haa been produced at recl hent tp 1)eville ~nr l  Cnmn a in 
conformity tn tlli.9 equntion. Q~lnrtz ran IH syntlw-sized ncmding 
to tin'nnnlegous renctian. In recent, periw Vogt has h e n  a viprorjs 
cxponen t of  t31e pnenrnatol?~tir ar ps-llqneous origin nf camiterite 
tl~posi t ~ .  HI! eonccivew t l ln  t hyrlr~rliloric nnd hyrlroflnnric ncicls 
acting on o coaling granite m n p a  ~Recect an ncitl extsnction of tin 
and r he v~riotls tllcments nssocirttwl wit11 it. Cnsco\is cnnditiom are 
therefore considcrccI ns tlor~iiunr~t during the fnrrrr~tion of cnssiterite 
Iwdiw, and tllc finnl intlivitlitt~ljxtttion crf the ~nincrals is held to h 
clue to the reactions of Daubrbe's cxpcrirnents. 

Certain facts in the b n t  I t ivcr. nrca su,qgr*st tHnt fluorine is not, 
however, ahlnte lq .  cssentinl to thc formation of ramilcrite, On 'the 
Dolewtl~ dike mmc of tlw ricllrst nre is i~ttcrgromr~ with rfnnburite 
(CaB,(SiO,),) nnrI t llc Iimcston~ ~llnms nn tli~orife? nlthoi~gh the 
latter is common in tEw vicinity of the Cllssif~rit~ lode. Moreover, 
the enssiterite inclutFcs rnitlr it ~trles nf tcllir111n l i n ~  ~nicrolites, so that 
tlrere jfi obvioudp a c l w r  ammint ion o f  the tin with bomn than with 
iluorine. On tlie othrr hnnrl, the ~volframite-top~x lode, with its 
content of gnlenn and st ant] lie, prov- tl lut ( in nntl r~ h11nrIant fltiorjnp 
may coexist in the same solution nnd c-~miterite not be formed. 

PLACERS. 

hvelopment~ suhwqamt to 1(10."1 hnvc w~enletl few new facts of 
interest in refisd to the p1nct.m of Ruck C ~ ~ e l r .  The p v e l s  I l n w  R 

Icngth of alw,~rt 4 miles I I I I ~  RIV shnllom. Work Zwlom t h ~  mouth of 
Sutter Creelc. Ilns slion-n tl~ot,  tllc g ~ ~ n v e l  in thnt part of t h ~  strenm ig  

from 120 to ItiO f ~ r t  w i r l ~ ,  ntteraging nbollt 125 fwt. The width of 
the pay streak i a  not known. I\, pit having n menn c I P ~ ~ I I  of 5 IPC~, 
frum n-hich 48 tnns of canccntmtcl; hnre h n  extn~ctwI, hns demon- 
stmted that the p v ~ 1  nlny rtln as high as 25 pounils Iwr cubic ynrd. 
The n v e l  is a compnmtit7cly fine wash ~ n r l  t~1.wlders nre raw, the - - 

Compt. Rend, rol. 46. 1 R W .  p. T M .  
* Z ~ . I f ~ c b r .  prmkt. 4;roloplc. tS35. p. 473. 
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Ins& noted consisting of greenstone about a foot. in diamete~, The 
r ichest  gravel rests immediately upon bed rock nnd is exceedingly 
clayey and toughly bound together. It givm dificalty in washing, 
the clay having a tendency to roll up in bxlls and carry cassiterite 
nuggets orer the sluice hxes .  The M rock is n broken shale or slate, 
vcrp clayey, but contains no cassiterite. On Sutter Creelr, the large 
soultlcrn branch of Buck Creek, there is a consiileriible body of gxav~l, 
and the diwovery of stceam tin h s  recently been reported on it. 
The other tributaries, gulches, and '"enchhes " of Buck Creelr contain 
little or no gravel, fit least in amounts sufficient to warrant an outlay 
for the ptlrpose of placer mining. 

The stream tin of Buck Cwdr is cclarly derived from the erosion 
and concentration of the cassiterite occurring in the quartz stringers 
so nbt~ndsnt throughout the nren. This source was partly supple- 
mented by the cassiterite occurring in the actinolite rock, and to a 
lesser extent l)y thnt contained i n  the quartz porphyry dikes. As 
these bed-rock sources are Imown to occur in place on the summit of 
the hills a t  the head of I3uck Creek, it is probabEe that some of the 
creeks flowing into h p p  L a w n  carry stream tin. But whether 
cassiterite i s  present in time streams in payable quantities is purely, 
a matter of accurnte snmpling, nnd not of opinion or theory--~n idea 
which prevails in c ~ r t a i n  quarks to the detriment of the region. 

Two comp~njes were in operation on Ruck Creek during 1007, 'but 
on acmant of a nurnbr of adverse cimrmstances the yield mas less 
than was expected. Placer mining was confined to a small strip just 
below the mouth of Sutter Creek, and the total output of the year 
was appmximately 50 tons of concentraks. 

At the beginning of the =ason the American Tin Miinning Company 
was working i ts  p u n d  by means of an automatic scraper and belt 
conveyor operatcl by EI 33.11orscpower oil-burnirlg engine. Early in 
August, however, extortionnte freight rates on the transportation of 
crude oil from Kome to Sork nnd the imperfect adaptation of the 
maper to the chnrader of the gravel necessitated H change in the 
method of working. Shoveling jn,waa then adopted, with results at  
least more satisfactory than those attained with machinery. The 
other company also employed the  shoveling-in method, and the tail- 
ings were removed by a horse and scraper. 

QROUBE CREEK. 

During the summer of 1907 aswssment work was done on a num- 
ber of claims on Grouse Creek und t w a  of its tribt~taries, Steding 
and Skookum creeks. The results are not known. Some gold sifted 
out of the strertm-tin concentrates from Sterling Creek yas  flat, c-, 
and not greatly waterwon, and had quartz still adhering to it. 



A sample of bIack-sand concentrates from Humboldt Cmek sent 
in to the office for determinntion proved to be a rich tin ore con- 
taining less than $5 per ton in gold. b u t  two-thirds of the snmple 
was pyrite. Another sample of concentrates sent in from ICougarok 
River was found to contain considerable cassiterite, but far less than 
the Humboldt Creek sample. . T t  carried, however, 85 allaces of gold 
per ton and contained 06 per cent of pyrite and about 10 per cent of 
mapetite. As the headwaters of Humboldt C m k  drain the Hot 
Springs granite area, the tin was probably derived from that region. 
Collier states that samples of tin ore purporting to come frmn it were 
brought ta Nome Iate in the season of 1902, 

B&S& AND CONCLUSIO&. . 
Four localities in the western part af Sewerd Peninsula are being 

prpspechd for lode tin at tho present time. From one stream- . 
Buck Creek-placer tin is actually being extracted, and an output of 
approximately 50 tons of concentrates mas attained in 1907. 

The sedimentary rocks of the York region comprise a seri& of 
slrttea af unlmown but probably early Paleozoic age, a thick volumo 
of thin-bedded limestone of Ordnvician age (Port Clarence lime- 
&one), and crystallille limestone of Carboniferous age. At Ear 
Mountain contorted limestones and lime-mica schists prevail. These 
rocks are intruded by a number of granite masses, which, though ap- 
pearing in isolated stucks, show by the many f~atnres thnt thcy pos- 
sess in common that they belong to the same irruptive magma. T ~ R  
granites are coarse-grained types with large porphyritic feldspars 
and quartz which is commonly of a conspicuously smoky character. 
They were unusutt21y rich in voIatiIa constituents, among which bpron, 
fluorine togehher with chlorine, and iron were the most prevalent, and 
they m therefore characteristically surrounded by pneurnatolytic 
contact nureoles: Large amwnL9 of the magmatic emanations wera 
retaind by the limestones in such minerals as tourmaline, axinite, 
Zudwigite, hulsite, p a i ~ i t e ,  boron vesuviaiite, magnetite, heden- 
bergite, Quorite, scapolite, and chondrodjte. 

~ ~ o m ~ ~ e r n e n t a r ~  coiltact phenomena occnr at Cape Mountain, where 
giant granite selvages are overlain by fluoritic and scapolitic pyr- 
oxene Ilornfels containing accRwry scheelite. Thew phenomena 
are regarded as showirlg on tho one hand the &ct of the mineralizers 
on the crystallization of the magma, and on the other hand their effect 
in producing intense metasomatic action on the adjoining limestone. 
Essentially similar metasomatism was produced by a pegm~tite intru- 
Bive in the marble surrounding the granite stock of Brooks Mountain. 
Along Tin Creek a novel type of contact metamorphism which has 



produced perfect orbicul~r forms has o c c n r d .  The orbnks are 
allied in their origin to @met-vesavianite ma,-, which have injected 
smut1 banded apophyses, as it were, into the inclosing lirn&one. The 
supply ducts for the orhul~s cons& of curiaus bnnded wins coml>osed 
of fluorite, calcic plagiocl~se, and pproxene, w i t h  nce=sory amcnopy- 
rite, cassiterite, and ~heelite.  

The tin deposits are genetically a m i a t e d  with the granitic intm- 
aives. Cassiterite mcum in a variety of ways: 
(I) In a tourmaline-axinite hornfels. 
(2) In Ms of wtinolite rock which are probably intemtmkifid 

with slates. 
(3) In tonmahized marfins of p n i t e  masses and grnnitic dikes. 
(4) I n  mineralized quartz porphyry dikes. 
( 5 )  In quartz r e m s  cutting pnni te  and accompnied by irnprevn- 

tion of the najoining gmnite. 
( 6 )  In quartz stringem cutting shtm rind lim&onm 
In nddition, tin is found to l)c pmvnt as paipite (an iron-tin 

borate) in lime-silieata hornfels, . 
At Enr Mountain cassiterite occurs in n contact-metamorphnsed 

limestone corlsisting -ntiallp of tourmnlinc, rxit~itn, and nctinolite, 
hut it is not, found in any of the other pneumntolytic eontuct rocb of 
tho m ~ n n .  This is n fact of congiderablc jnt~rest from the stand- 
point of ow p n e i s .  The stxnniferous grnnite r n t l p n  was rich in 
halaens and hmn,  nnd theor~tically thc I imestone~ are favor~ble loci 
for the precipitation nf mssiterite. By the nrtion o f  stannic cl~bride 
(SnC1,) r a p r  on lime Dnubr6ea was able to synthesize cassiterite. 
The limestone contacts niipht therefore k ~xpected to h o w  this min- 
eral. But RS a mattrr o f  fact the contact rocks, ~1tho;r~h rich in pneu- 
matolgtic minerals, arc as tl rrlle bamn af tin. Tlw ndvent of tho 
cassiterite wna postponed to a Inter stnge, ant1 whcrt! evidcnce cnn be 
obtained ns to the rtqhtive n p  of intrusion nntl minernlixation the 
latter poddates thc inj~ction of the quartz prpllyty or rhynlitic 
dikes. Thk wo~~lrl n p p a r  to indicnte that a long pr iod  of prelim- 
inar;rt concentration wns t a k i n ~  p~am in the coding a n a w n .  
The rarity of cawit~rite as a contnct-metamorphic mineral the 

world over is anomnlor~s. As fnr its the writer is rtwfire the only 
deposit in which it is ~tnvuivocnlly of contact-metamorphic origin is 
that in the h r t m o o r  Fomt, Ihvonshire, Englnnd, dcscribrtt by 
Busz.b At this IcmIity hwrnf~ts adjoining the granite contact consid3 
rmntiallp of light-coloml micm. quartz, nnrI tourmaline nit11 innu- 
merable p n i n s  and minute crystals nf carnibrite mttered thro~lphont 
the rock. 

Compt Rmd.. TO!. .9It IRM, p. 11R. 
.Bum. K. Ncuea Jlhrh,  nrll. RUld It, IRMI. p 100. 



At the St. Dider  mine,^ in Tamanin, cassiterite m u m  in s mag- 
netite-siliate rock of the Kristjani~ type, but it i3 not e n t i d y  clear 
whether the cassiterite is contcmpmneous with the other constit o- 
ents. According to Tmelvetr~es h the tin-bearing rock at  the Stony 
Ford mine, Tasmania, is n bnnrl of quartz-chlorite rock, charged with 
pink garnets, p ~ r i t ~ ,  some hlendc and cbnlcoprrite, and cassiterite. 
This is reprrlecl ns prol~tlblp resulting from the contact metamorph- 
ism of slates and sandstone. ~ l b  Pitksrnntn, Finland, cassiterite oc- 
rum lining dm- along n tEefinite fnrm~tinn consisting of lime-silicato 
rock ('"skarn ") t h ~ t  RRS prwltlc~d in early pre-Cambrian time by 
the contact metamorphiam of n lirncstone. The tin ore, however, i~ 
mnneckd with the intrn~ion of the Rapikiwi granite of late prc- 
Cmlbrian a p ,  snd is r p p d p d  ns of contact-metamorphic origin, 
b i n g  dtie tn mnpnt ic  snlutionrr flowing nlong pervious contacts, 
This conception of the pnwia of the deposits would practicnlly e 
tend the term contact mrtnmnrphism to all deposits formed by juveni o 
matars of high tempcratar~. 

? 
A rernnrknhle ~imilnrity, both mineralogic and geologic, exists be- 

tween th~iie deposits ant1 tllom of Schwartenberg in Saxony: where 
cassiterite occurs ns u secondnry impregnation in rt salite-trernclite 
rock which at soma distance from the contact tmcirclw a granite mas .  
Dalmer, howcvor, would include these deposits as a phase of cont~ct 
metsmorphism, using that tcrm in its largest sen=. Fmm this rc- 
view it would appear t h a t  stanniferotia contact deposits of the Ksis- 
i i ~ n i a  type are of extremely rnrc mcttrrrnrc. Onc such deposit of 
commercial importance has pet to he found. This is  certainly a sur- 
prising fact  in l-iew of the commonly nrrept~d theory of the pneu- 
rnatoI!.tic origin of the majority of tin-nre dcpmita. 

The :IIaskaa tin deposits exhihit n nr~mE~tlr nf uniqne features. 
These inclnde the association of cnmiterite ~ n d  nwnopyritp. in a 
gangue of actinolite: the intergrowth nf cnwit~rite with the rare cal- 
cium h k l i ~ a t e ,  daoburite; and the mcnrrenco of nn nrgeotifemus 
wolfmmitetopaz l d e  containing gnIenn nnrl stnnnito. An oppor- 
tunity has been a&arded by t hr preralenre of Pirnestone~ in the regon 
to study the metasomatism connected with ctlsiterito veins in such 
rocks, anrl the study has shown that it rcsemhlcs contact; metn- 
rnnrphism in its dual &spec-that is, metnn~orphism both with and 
without addition of mntcrial. 

a 'R'aller. a. h., Tin-ore d~pmlts of &bunt IFwm~glrL Ooyt. CCO~. Oflce. Tamnra,  
LOO?. g. 48. 

D T w ~ ! P I . ~ w R ,  W. H.. Tln m ~ n h  o l  tbc Rlas TI&, ~ b t  Gml. Omw, Tnmrnanth 
1801, p. 20. 

Trllmtr#lt, O,, IjIr Wmla~rrtBtten ran PltkHrantr am Iadopa.&: Dull. C o m a  Ccol, dc. 
Flnlnndr, No, In, lOM, p. :ZlR. 

4 Reck, H.. Rrrln~~tutbtF~n ,  2d ed, Brrlln, 1904, p. 144. 
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In gened ,  the tin shows the intimate apsacintiun with fluorine 
and boron observed in most tin d e p i t n  the world over, an associa- 
tion that is emphasized by the discorery of the new iron-tin bor~tes 
as eswntial eonditnents of lime-silicnte contact rocks in the mcta- 
morphic aureol~ of p n i l i c  intrz~sives, 

Dzvelopments in this region haw been sufficient ta demonstmte, 
nt least, that the granite-IimPstonc contnrts am not fn~mrable pIaces 
to hunt for commercial bodies of cn.witesitc ore. AEthotigh R great 
variety of contact-metamorphic rocks Ilavc heen produced arountl the 
priphpries of the granitm only a few thnt are stannlferous were 
found, and in only one was even a srna31 amount of cnsqiterite detected. 
The bunchy and emtic chamcter of contact-metamorphic on! 'bodies 
h$s b e ~ n  repeatedIy emphmized in tho prec~rling pages, and atteatian 
has been drawn to the difict~lty-of minirr~ soeh d ~ p i t s  occurring 
along irregular contact surfaces. The snnie drnwl)acks pertain nlse 
to ti? ore found in the tourmnlinid borders .sf the p n i t ~  stwks. 
In view of the midespmad belief in Seward Pcninsuln tllrtt cont~ct 
depos~ts RI'R likely sonrccn of tin om, it is worth whlFc to review hem 
what i ~ 1  known of cassiterite contact-metamorphic d c p i t s  in other 
p~rtfi  of t h ~  world. There has been an actl~t~l prod~trtinn of tin from 
two only-Fitksrsnta in Finlnnd and iSchwnmnbrg in Saxonp- 
and in ~rnourrts that. RIW relatively small. T h p  ore at these lmlj t ies  
con bin^ pyroxenp nnd other minerals mrnrnon in the Alaskan contact- 
rnotamorphic deposits, but the ore formntion is con6n~d to ccrtain 
definite ~tmta that wem evidently favorrtl~Ie to  the precipitation 
of tllc cwsit~rit~.  Some tin om depositq of probable rontnct-meta- 
~norpl~ic oridn harc heen reported from the Stonp Forrl mine mnd 
St. Dizicr mine h in Tasmania, but they have not c n t ~ d  the ranks of 
large pm(111cem. 

Qirnrtz porphy~';~' dikes. locally known as lodes, or even as quartz 
veins, harc h e n  prospected to some esknt, owing to the fact that the 
original di~cowry of l d o  tin in Alaska was made on a mineralized 
nntl nlt~rcd dike of this character. The value of any such dike de- 
pends on tho nurnltwr of cassiterite stringers which it contains and tba 
clmeness with which they m r c  spaced. Of itself, a, quark2 porphyry 
d ikp has no valut., Tlio ~~nwelcome fact should be speedfly realized 
thrtt few of them dikca hold out any inducements whatever ns pros- 
pective tin producers. 

*Twalmtrms. W. IT., Tln rnlnes i t  the Bloc Thr. Owt .  Oeol. Oftlce, Tnsmani~. 1001. 
p. ?FI. 

b WaIler. 0. b, Tln are dcposltn of  Mooat HwmekSrk. Q o v t  GW. OBlfe, Tapmanlk 
1902, pp, 40. 



Most of the developments throughout the region are still in tho 
prospecting stage, and many of the open cuts Iinve not nncovered 
solid rock. S o  tannage of tin-baring rock, except nt one plalaca 
on ? k t  Rirer, has yet h e n  blocked out. Small holes in the ground, 
mhich give no dew to either dip, strike, or persistence of the oro rmlt, 
ore held at  enormous figures. The great need of tho country is less 
desu1tol-y prqmting. The slate area deserves mare camful extlmi- 
netion, as it i s  ps ib le  that nlunble quartz reins may exist mithin i h  
confines. The distribution of strennl tin in i h i l t o ~ i k  River nnd it3 
tributaries proves that the stannifcrous nlineralixntion js not limited 
to the r~gion a t  the h~nrl of Buck C m k ,  but j s  more widely spread 
thmuphout the slate belt. 

It is probable that n p a t  grnnite mass, of which Ulc stocks a t  
Brooks Afo~~ntain, Tin Cmck, nnd Cnpc Mountnin ttre protruding 
bosses, underlies the entire York wgion. As shown by the prosptlcts 
of t.in, ttmptcn, coppcr, lead, ant1 zinc, nnd probably gold, this 
magma was capaMc of effecting II varied min~relization, As the 
rep011 hecomes better known nnd more thoro~~ghly prospected, addi- 
t i o n ~ l  discoveries will probably be made from time to time. - 
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