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PREFACE. 

This volnme presents thc rcbultx, both geologic and topograplGc, 
of the first detailed SnrrcF rilalcle of :tny of the ; I l d a ,  cwl fields. 
Most of the other imljortal~t colt1 f i ~ l d s  have. bee11 covered by surveys 
o+ e reconnnisance d~aractcr (wr p. 130, this report), and it is pnr- 
posed to carry rlrtnilrd 5111n7.t3y3 o ~ e r  them as fast as they fire likely 
to be rendewtl t~ccessible I)J t r;i ~l.q)ortation facilities. provided the 
menxis pennit. 

It is an estitblisli~tl pn1~r.y ill t11e inl-estigntioli of the millern1 re- 
mllrces of Alaska to pmccdc cletnilecl 11-orlt by that of a reconn~issanca 
character. This. ninlreh it prw.bil.>le tn rlet~r~nir~rk not m ~ l y  the areas 
of probably greatest co~nn~erciul iniportance, which shollld be snr- 
ve,yed in detail, but also to obtain fin iusigllt into the 1nrge;er geologic 
problenls rtnd thns pave the wny fur the mom detailcd investigations. 
?'he follon-ing repart is thc res~llt nf silsh :I pcrlicr, n general invnqti- 
gation of the- fuel resources and of the geoIogic problen~s connected 
therewith of 1lie Pacific co2tstal le lt  of -Uzsku,'l lrlade in 1903-4, huv- 
ing indicated the Controller En?. rrgio11 as the part of this provincp. 
whicIl p v r  ~ ~ r t n n  iw of I)rj~~g of peal  t ~ b t  imunedjatr cclmmerciu1 jm- 
portancp. 

It is considered desirable that areas sclccteil for survey, especinlly 
those for ma ppiiig ~ I I  detaiI, should be of cj~~ntlrilutcral o i~t l i~ ia  xrirl 
l~nmded by parallels of Itltitarle and ii~eridians of long~tnd~.  Ihl- 
fortu~~tttely the means at halid a r . ~  not fi11i~;~ys snficierrt l o  corer s ~ ~ c l l  
qutldrrlngles, and the work in  perforce confined ta tlw parts that are 
of greatest comnercial importance. Sncll is the case in  the nccoill- 
pnnping map (PI. XI, poclcet) of the Coi~troIles Bag region. 

The maps uncl text of this \-olunlc present rnxny details of the 
geology. If, as is often t.he case, a tentative, rnther than A final Con- 
chlsion is presented, it should b ~ ,  regarded as being due both to t 1 1 ~  
lack of comprehensive knowledge of the whole Alaska-Pacific coast, 

- 
m Martin, fi. C.. 'Che petraleum Aetds of the Pficlfir c o ~ n t  of Alaska: Ru11. U, 41. GeoI. 

Hllrvey nfn. 0.50 190:. Yoi3it. Tp. t I . ,  and Stoue. R. W.. >linernI relw*lll'resl G! Kmul 
l'enlngula, -1Irrakri : UUII. I'. H. I:wI, Mu~'vP,v No. 277. 1906. - 



province 11r1tI to the Iaclr of Led-rock exposureq, which is so character- 
istic of 111 tidl of the regior~, rather than to a lack of refinement in field 
methm1ci.i. TIIP snccemion of Tertiary mclw in the northweuter~~ 
I'acific-coest plsovince of ,hnericn is but WIT imperfectly k~iown, 
nnd the inrlitclrd flortls and faunas have been but little studied. MY, 
Martin had, th~reforc. very little except the position of the beds to 
aid him in his iilterpretatiorl of structure, ~ v l ~ i c h  is very intricat~. 
Thougli the  stratigrapliic sequence, as here presented, leaves rnucll to 
k desire(], J - p t  it is nndoubtedly the best that can be done rrntil the 
Tertiary n~cl;h ;ire stiidied ill adjacent provinces. 

I Thougli tlitl region lies near the coast yet; it is by no means easy 
of access. The 11cn-i-y timber and swamps of the lowlands, the few- 
n r ~ s  of runds and trails, and the excessive rainfall n~nde klle work 
exceedingly nrduons. I11 view of these facts, Mr. Martin and his 
nssista~itn dustrrve great, credit for the results obtained. 



CiEOT,OGT AND MTNERAIJ RESOCRCES OF THE 
CONTROLLER BAT REG TOE, ALASKA. 

LOCATION. 

ContwlIcr Rnp i~ n s l ~ f i l l n ~ ~  indmtntion in tka Pacific eonst af 
Alaska, sl~elt~wd chi~fly 1 , ~  ICnpnk and ITinghatn i s l ~ n d s  It lies 
in Intitudc GOo north, Jonpituclr 144" \v~st,  lwing about 1JSO miles 
northwest of Scattlr. 400 ~uilcr northwest of Sitlta, nntl 15 miles east 
of the 111011th of Copp~r River (PI. 1 ) .  f region here to be de- 
wribd includes tl~r .illonls of Cnnt rnITcr I h y .  t hp islnnils in nnd 
aro~~nrl it. ant1 an nrea paending for ahout 25 milm inland, includ- 
jnp the cntim drninnp 1'1nsins of Rering Iiiver tlnlcl of: the other 
str~arns ctnpt?*ing into Controller Thy, find parts of the hetldu~nt~r 
amas of tht ~ ~ c i ~ h h r i n g  .tl-t.ants, 'Fhis region, which cxienrls for 
maxim~im ~listnnces of 37 miles from nortll l o  wutll and 2R tnilew 
from enst to west, corers a totnl land awn of about 430 quaro miles. 
It i ~ ,  nn isolated region of lowlands nntl tiitls of modemir nltiturltl, 
liemmd in lwtrreen the Cl~ugach 3lonntains arid thr sell ( 1 1 1  the north 
nnrl sorlth nnd hetwwn R ~ r i n g  Glari~r .  :~nd the Copper Delbn or1 the 
e a a  and west. 

WISTORY OF INVESTIGATIONS. 

EAKLT EXPL#RA'ITCISA I S-D BULVFYB. 

Then Rerinp Id the first exploratclr?. roynge npross the North 
Pncific in 1741. Cape st. Elias was his kt landfa11 nllrl ~ i t l l e r  
lirrgak or Wingham Tslsud his f i ~ t  lenrling plncc. Thc Grst eiplorn- 
t ion of this pro~-iince thus rlates back to the Iwginning of Ltlnskrln 
hidory. %t this Iwginning, although of historical i n k m t .  wits r,f 
little importnncw, for B e r i n ~  merely sent h a t s  whom for I{-atcr. ttnd 
then went back ncms the Pacific without extending his expln~at ions 
or evon touching on thc rnninlancl.' 

- - ---- 

*Ptellpr. ( # ~ o r ~  Wllhdm. Beschl~elbung dpr See-Relw won rnrnerha~ka nach hmrrlkn, 
Frankfurt, 1179. 

B 



16 CONTROLLER BAY REGTOX, AWRKA. 

T ~ P  Rus4ans prol~nMy made other r i d ?  to Controller Bay dar- 
ing t h t k  ! n w g i ~ ~ l ~ i t ~ g  of c ; t f t J ~ n l ~ n t  nnrl fur tmde from 176.2 to 1793, 
l ) ~ t  i f  *n tho!* left ncl rw~nlh whir!\ are a w i h t e .  r) fI~pr . ~ x ~ f o r ~ w  
srnt uut 1 3 , ~  the R u s s i ~ n s ,  Fwnrh, ant? Spnniards sailrtl II~sT fillis 
mnd, I)ut there is no 1.ernrr1 of tl~rir 11arin.g l~ntled hem. 

Vancouv~r and Pn~et .  returninp from Conk Inlet in 1194, entered ' 

a t 1  trollrr R R ~ ,  RI-IC~ t J1e l n t t ~ r  ~ p r n t  mnsiclrrnhlr time there whilr at- 
trn~ptinp to stlil o41t tllroudl tlw rh;~nnel bct rrwn T i n y k  IslantF nnd 
Okalttt! Spit. Puget's ncconnt of this work and his d~scriplions of 
I ~ P  rrgionsa rrP rsp~cinllg cotnplctc. 

Controll~r I3np nnd tlw const, en~twartl WPFP visited in 1835 by Sir 
Edwnrt? neicller, who ~vrote some rathcr ~lnborr f c Ilnt nonwirnt i fir 
desrri ptinns nf Bering nnrl Mnl~spinn glorirm. 

Lieut. 1-1. IT, Seton-Karr. n f t c ~  nllpnlpling lo  clilnb Mourrt St. 
Elins in ISsG, rr~lirrtl w~stmarcl: in  n slnnll Imt ,  s l ~ ~ t ~ t  wrlw t i m ~  i ~ t  
R wtt len~~nt  on the north end of Knyr~l~ Tslnnd find ncas liotnlln, t~ntl 
rnsvrl tlir Copper Ilrlin. Ha ~ ) i ~ h l i s h ~ ~ l  r i  very ram1)l~tcl Ilnrrn- 
t i r t b  nf his journey. with p n ~ r n l  d ~ ~ c r i p t  ions of tlw rm~i~t rg  nnd 
wit11 Y ~ ~ P I I P S .  

,111 the rharts of Coiltmller Rny nnd the neigl~lmring const pub- 
lisl~ecl prior to 1803 wrtr bnwtl: 011 efir1.v P I I ~ I - P ~ S ,  ~I'IIJIRIII~ I IV  TcLm- 
kof. T l l ~  1-nit4 S t r t ~ s  Const nnrl C ;mr!~tir S ~ ~ r v r y  mal)l,rrl tho C o p  
per Delta iu IS98 en41 mnt1~ d ~ t a i l t r l  slirrpp of parts sf t l ~ p  .;haw line 
aad rater- of Contrnll~r n n ~ l  l inlnl ln hnys ilt 1903, l!IOT,, nnrl LOO(\. 
The m n l t s  of this work nrth ~rnl>orlied in chnl-t So. R513. 

The earliest authrntir r~f~rences to the q d n ~  ~nrt rniner~l re- 
snlrms of t h i ~  wgio11 wrrr 1)y OEipIiantd Eldrirlg~,~ Sprrrr,f Iiir- 
sopp.P St OPST? ~ n t l  ot 11rw.~ 

Thp facts to tw ~ T P W I I ~ M ~  in this rdarn~ ~ R T P  l)(f~n gathem1 chiefly 
during visits to the le9oli made l ~ y  the 21-ri tcr rll~rialp t*rrcll of the I n s t  

--- - - -  - -- 
a fnnrnt~$.er. Pap1 Gmrp. I b r n c ~  o t  dlrrnrrrf tn thr Sorth Pmriflc h a .  rrc.. In the 

pears ISPI) -1 i I IA.  Innllon. li')?l. :1 r. I malnl .  
b lXplcb~r, c a l ~ t .  S i r  I:~lmrd. S ~ l r r n t i v *  of  tlw r o y a p  of It. M. R. Sulpbar during the 

yenrv Ifi:;1blX42. I,nn11(1t1~ tn4A. 
r S~ton-liarr. 11. W., Slinm 21nd Alps r r l  Alrnkn, landon. f S@f,  pp. ISlclRS. 
* nll lrhnnl,  I?. I t . ,  I"~trtnlr.~~m. In 31 lnrtrl R ~ n n n r r ~ n  T. II, tor Iff97 ; Slnetwuth hs. 

Rppt. I . s. I ;PO~.  Si~rr~by, 91t. 1% tmnt. I ,  lMW4, 1, 110. . Rldrlrlg.'. 4;. TI., Ttrv r.arns1 Trcrnl 1.ynU I'nnal lo  I'rhw WlllEam Sound : Maps and dr- 
prrlptionn of  r$m\r* of rxl%lcrrnlh>u In .\lnnltn \u IRRR. n M ~ I - L R I  prU)llmtlon of the T. 9. 
Gcnl. .qt1rvpy, LMOO, pp. 1U:l-lll4, 

r Ypurrb, . l ,  I:.. .I recnon~rlvr;lnr.e In mitllrwratrrn Alpskn in IR9A : Tveatletb Ann. Rppt. 
U. R ,  4 4 ~ 0 1 .  Hurrry. pr. 7. l!llm. pp. "3-'314. 

r Klrmpp, Jobn. Jr., The ronl field* of #'no2 Inlet. Alaska, F. 5. A., and the Fuflfle 
maat : 'rrnna. Inmt. Mln. Em. I E n g l l ~ n d ~ ,  vol, 21. Infil. 111, 5.iB-559. 

Htopnm, LD, r.# 'The Kaynk rorll and nll Rvld uf Alnnka : Yla, and &L Yresa, -1. 81, 
lF#O:l, JI. 1;s. 

a &e b l b l l o ~ a p h j  on p. 130. 





SURVEYS. 1 f 

four y e a .  r'l. four weeks' reconnnissancc wns rnatlt. i n  tIw sllmlnrr 
of 1903. the rcsr~lts of w\.llirh were pt~ME+llctl 1 ~ 1 t 1 1  i 11 t10wtmrf a :I nfl ill 

nniwnnw, thr molts  trf w'Fiirh n-rre incorpornkd in  thr rfrtriilctl rp- 
port b on the preceding senson's work ~ n c i  were ~ l s o  p m ~ n l ~ d  morp 
fully by tlr~mwlves. 

lliore detnilrd surv~ys nnd investigations were  mad^ dtrring t l ~ r  
fiplrl = a w n  of 190.5, whpn n mmE~iacict p o l o ~ c  ~ n t l  topagr:iphic 
pnrtp of ten to t w ~ l r e  men was at  work in t IIP rt.fi.ion f 1-om 1i11y 5'1 to 
October 97. The objects were to prcpure rk dctniletl topopn pllic lntlp. 

to p l ~ t  tho geology upon this hnsr nlnp, nncl to m a k ~  the othrr rlrtnilrrl 
r(tu[lip-; nf I IIC geology and miner111 r e s o r l r m s  on which this report ir 

TI14 t o p ~ ~ n p h i ~  mapping, \v\-hicll wag c a r r i d  ovcr an RIWA of 
nhout $30 wlunrc tnilc*. i n c l ~ ~ d ~ ( l  1111  nf  the nrea within which t l ~ r r ~  
nrr  indicntions nf pctrnlr~im, rind n l l  of those parts af tllc con1 firl~l 
within wbirll t h ~ r c  I~nrc? lwn  actlirll or ntt~mpted de\.eloprn~ntntp. TIIP 
work o f  thr topo&~nph~rs was much aitlwl Fsy the nw of the p r i r n n ~  
t r i a n p I n t i o n  n ~ a r l r  1y tilt* C'rms* S I I W P ~  snrl hp cletai1ed t o p p p h i c  
maps nf 1 1 1 ~  roul nlltl oil lnnrFa of tilt! Alnskn 1)erelopment Compnny 
ant1 the P~icific Gr~l nnd Oil Company mntk 3~ 3Ir. .T. L JIrIJher- 
mn, T h ~ v  nmaps \\.err tl~cvro~r~hly t-ed iri the f i ~ l t I  I I ~  Imth than 
fopopplrers nntl the ~rp010fii~ts and wclw fonntl to lw of mre nccn- 
racy and rxmllenm. .\rmrrlin~ly thr nrpns rnrer~t? hy them wen- 
not mr~rwyerl. nn11 Mr. 3 I r I ' h ~ r - o ~ ' ~  maps W P ~ P  r~rl~rwtl to the X ~ P  

of and inrarponterl ill t l~r  topmphic nlnj, I ~e r r  I )~ lh l i~h~( l ,  T h i s  
map (M. 1 I,  ~ m k r t  l \ ~ n s  s~tr~rbyrrl on tllr wscnl~ of 1 : 45000 nnrl is 
he; p o b l i ~ l ~ ~ r l  on t IIP  w n l ~  of 1 : Wi.;r)(3. nr n l n > l ~ t  1 mile to the inch, 
~v i tbamntnnr  i r ~ t ~ r v n l o f  MFwt. Iljlrl 1vi4nfhc.r r~reventecl thr~xten-  
sion of primnry rrinap~l l~t ion illto t R r  nor.lltm+trrn pnrt of the nmn. 
The control of this r r t  ion n-ns cntlswyr~crit I!- I ~ a ~ r l c I  on wnndnry planr- 
tnhl~  t r i a n e ~ l s t i o ~ ~  1111rl is *1111jvrt t o  nlor[, nr lw* cnrr~ction. It j~ 
h o p 1  thnt tlw errors wi l l  nnt IK~ ~l~~prcriul~l t~ .  

The npproxim~te prritinhs of t 1 i  Const Survey trinng~tltrtion sta- 
tions AW sllnn-n MI 7'1. 111, untl nriA slw statrt l  in t l ip fnllowing inblr: 

Dtrole~rm firtdn .\laakn nind the Rerlnr I lCror rnn1 firlrln : t l ~ t l ! .  1' 9. 4:rnl. Slirvey 
Xn. 2 5 .  194bI. pp. 3fiS-:W2. 

' T h r  petrotptlrn lieldn (IF the C'BFIRP r ~ l l u f  Alnr!knl wit11 nn RrCnlbnl ah tli? RTrlnc 
RIwr rwml drprmltR : I{itII 1'. S l i l ' r r l  Nnl'r'vy So. Z+lr .  11111:. 114 11p. 

Nntrr, s r l  r lw  petmleom llettla urf ,\lnekn : 1111II. 1' H. 1 :MI! Surrrg Scr Z'li!~. Irulri. 
pp. 13-1st). BerllrK Hlwer tnu*l tie14 : Bull. I*. H. I lvu~b. Ll11i.ury Sur. :.ill, ltI41.5, PI!. I4u-1 :a$. 



About 45 miles of pmise 11erels mew rtln in thc ro~~rsr of t h ~  dp- 
tailrd topogrnphic work and I1 p m n ~ ~ ~ n t  llcnch marks \wsw left. 
T11e line of love13 e x l ~ l ~ t l s  from tide at  Knt~) la  to the mot~th of C~nyon 
Creek via Rerit~g R i v ~ r ,  with hrttnchps ~ t p  ShcpZ~errl C m k  to Cnrlw 
T,nntIing nnd t ~ p  S t i l lw~kr  Creek to  Lnke Til~shtnkn. 

The follow in^ table gives the position find ~1~mt ion  of 1wnt.h rn~rks 
which were pstnb1ished hg this preci~c! l~vclinp. A11 are r n ~ r k ~ l  I>? 
:rlnminrrrn tnbletq s ~ t  in rock, and tlw po~itinn is also intiimtetl F ~ I I  th4* 
tnpogapltir tilap. 
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H ~ r i n g  (;laicii~r, ~vlljrli l )ordr~~s  ill^ region on the pact? is w h ~ i ~ ,  

cr~n-sl\rfncrtl, s i i ~ g t i ~ l ~ ~ l  tllttss of g l~c ia l  iw, wv11icIl is {pi1 hy mnlny 
v8 l l~y  gl:~cirrs coming from thc big11 moimtains no1411 of it. Tt i.; H 

pi~tll~lc,nt glncicr of 1 1 1 ~  s t l n ~ ~  pl;et.nl charact~r nnd of nhol~l tltr 
srlnir nixt* 11.; ? ~ I I I ~ I I S ~ I ~ I I ~ I  (+Illvier. I'ortiorls of its sltrfncr for!r~ R pmtl  
liig11u=:1y to ~.r,ultl o f  tllc coil1 ct~~rhps it1 the enst ; t t~rl  of ~ I I P  13rriti~ 
l<ivrl. C I F I ~ ~  field, l ~ ~ t  iuoht of it is ho cnvemxl bp i r r ~ ~ t l l ~ r  I~I;I~S(!S  of 
1.oc4i I I I I ~ I  ~ P I I T P !  nncl +o tnrirli crevas~cl that trnvel over it,s s~~rfnct! 
is rliffir~rlt irnrl danff~rous. 

Martin lliver Glacier. which lies north of the coal field. is inler- 
tnctIiate in sizo and elrarhcter Fwtweon Rering Glaciw and the typicnl 
\-rill~y :\.lnciem. It iq formed by the union of sovcrnl vnl lg  gl~~cier?;, 
~l'hivli curlit? .nut from the. high rno~tntnins (spe PI. TV, . t ), rud rs- 
pnud into 11 I~lrlh-s11ap~l ttcrmin~~s on renching low ground. Milch 
of it.; surface. is, dwply hlrrietl by rmorninc xrld is flat, but most of it 
is rle~ply crevnswtl. TITO 1 0 1 ~  of this glacier ~xtcnrl into tho unl- 
leys trrcnpjed b~ Rushtakn Lalrt! and h k c  Charlotte. The former is 
known RS K~~sl~taka Glnri~r, 

Several small glaciem occllpy positions on thr colder slopes of 
higher mountains within t h ~  awa h ~ r e  tlwriLw?rI. The largest uf 
these is in the east end of t l~r  ron1 field nnd is lrnown as Slope Ma- 
cicl*. Three wry srnnll oncs nre nPnr it. I I I I ~  an nriknown l~t~mber of 
snialI glaciem of vnrio~~s sixc.; occupy the high valleys on the west 
slopes of Ragged Mountt~i 11. 

R T R M M  H. 

The streams of t h i ~  regio11 h n w  t h ~ i r  supply partly from heal  
ra1r:fnll nntl pnrtlj Pronf the melting nf the gl~ciers. Both sorlrrrs 
: ~ w  1:lt.g~~ and t lit- strenrnn tire nll of grent rolrun~ in proportinn to 
their length trncl ntv s ~ ~ b j e r t  to  severe floods. 

R e r i ~ g  River. clrains tliu grenter part of the region. This streant 
has itq SDII~CP in Fekes oti t l ~ e  margin of Bering Glacier. (SPP PI. 
VT. .i, p. 4ri.l Tt flo~t-s sonthwestwnrd for about 18 mile3 ilntil i t  
appror~ehes Bering L e k ~ ,  n-licre it spreads into a broad daltn. Tllc 
trnter pshws in part through the delta witImut entering tho lnlte. 
rind in prrt intn the l n l r ~  ant1 out ng-airl at  its southeast corner, IV]IPI"R 

tlic r i r ~ r  is rct lni t~d and don-s south--ard for 8 miles to thn north- 
east corner nf C'm~tmller Bny. The lower rmrso of Rering River 
is tidnl. l h ~  c u m n t  ru~ming in both directions a t  rates of 3 to  li rnilos 
per Iwur mii l l  tlre tic??. The water of Berinfi finIrtl I ~ n n  n Vim nnd 
f t t l l  nf 1 to  8 feet. Bcrilrp Ri rer aLH)re the P u k ~  is  aonticlnl, t,ho n ~ r -  
rent 1'11nning fn)m 3 err 10 ~niFes per hoar in tlrp npper part nntl nbod 
4 miles per houi- in the rir.init;p of the l a k ~ .  The trihrilnries nC 
Reril~g Rircr Z I ~ M W C  tllp l n k ~  inclr~rl~ Cnnpa Crrrl:. a.3iidt Ftal its 
source on the southern margin of 31a12i II Ri rer tilt~cicr; St iIln7nter 



F:. ti. T I n t ~ ~ i l t ~ t i  ant1 IT. X. Hill: who made the topngmpltii. xurvep. 
itnfl their nsistnnts, F. F, L a n k  nald IT. J. JIcDor~ald. 

,\cknorvlrrlgnle~~t.~: shoirld HISO he made to t h  other n1(~1131wm of 
his palt irs nrlrl t 41 the nlnr~y prmpwf ors. opemfoi. ant1 C I I ~ ~ I I W I - S  

wlin 11y t 3 1 t  aitl nnd it~fnrlnution they I l a v ~  given wnd the ~rnfailing 
kirl(lt~rss t IIC? IIATC slion'll lln v r  rorltriblrt~rl much both to illc vnluc! 
of t llc tvol-I; tlnd tn t l i c b  Pnse t111t1 p1cnsin.e of its sccomplis l~m~nt .  Tllr 
list nf tlltlsr Iuen is  trwb lntlfi Irb p11bliq11 Itere, lsrtt thr writer rnirstws to 
assure! tllerll thtlb it i s  tlclt loo I t m y r  for h i n ~  Zo mm~mber. 

COMMERCrAL DEVELOPMENTS. 

Tho firast ~vltifc 111011 ~ v l m  wttJr(1 ill l l ~ i ~  I ' P ~ ~ O ~ I  IVPW ~ ~ I I ~ P I X  1vI1t-1 

wprn t~ttrndcd ljy lllc hn l  clktcrs IYII~C~I t l l c x  11niirps Ilnd for H long 
t,inia bccjrl cnt cliing am1111 tl thr rorlc~ off Knpalc arid I'lTinphsr n idantls. 
Tmd ing pr~ ia  wcrt! ~ s l , n l ~ l i s I ~ ~ d  (Illring t l l ~  R ~ ~ s ~ i n n  orcnl>alion, and 
won n C h r  tlin trrtnsfrlr tlrt! . l l ns l~ r i  Cnmrn~rriul Company ig snid to 
I l ivn 11nd IL st~itio~i I I P ~ I ~ .  .illt(?T tlw drc l i r i~  of HIP wn-otfm industry 
rlttcn~pk 1vrn4 rl~nrlr i o  c w l n h l i ~ l ~  ~ ~ l l n o 1 1  catiuckes, hlrt tllcg =err 
tiot ar~cc~wfiil ,  ~ l l i b o u p l ~  )I cnilnrry on l*rjncr, IT'iIlia~~~ Sotrnd 'still 
finrl~i. it profitt~l>lr! to s t ~ ~ i c l  s t~nmrrs 10 Ilcring l t i v ~ r  for lisll. 
Thr* ~ s i s t e t ~ c c  O F  rot] l 11 11d jn*tr~) l~~lrn 11~119 prol)nhly Irssncrl hwtn 

tht! n u t i v ~ s .  Jlnl\-c%r~r that mny Iw, Ihrsr ~ n n t ~ r i r l s  Iwgnn In atttmct 
attention iri I89fi nntl natlri I~~r ,upl l t  i n  In rp  ~rni!mln*rs nf  prmpctors. 
The first nil wcll II-IIS Iwgl~n i r i  1t)fll. 111lr1 driIling hrts b w n  ill ~~rnnprc"is 
  now cir Icss nctirclg c\-cr hinvr. (Sw p. 113.) -1 protlncing ircll ma9 
ohtnh~cd in 190.2 nntl 1111 oil I I O ~ I I I  mxi~lfr~l. C'ompnnics ~vcm flontt-d 
on cheap slwk nnd promiwirs. Pnrp nwns of nlrld ~ n c l  i c . ~  wcrr stnkcrl 
and sold, nrlrl drill it^^ 11-11s lwplrl w l ~ ~ r w ~ r  nrly kiwi of rig colrld Iw 
procnr~d ant1 Inntlprl. .I largr n1111iIwr of t l ~  oil M I ~ ~ ) ~ I I ~ ~ P S  IICVPI- 

pmpssed br~-ontt the snit- of stnclr, nni l  mmc ~m-ibly Iwvcr intt*ntld 
to do so. OtIl~rs I ~ g n  o p m  tio1r.q wilt hotll obtn iriing competrnt ~ ( 1 -  
rice nnd with nn i r l c ~ ~  of the prn'tslrrn.; lwlnrr tElrvn. .t few xtnrtetl 
in a mnsetiative. i n t ~ l l i p n t  wny  to t l~oro~~,nh ly  test tho firltl. Snnc 
h a ~ e  t11us f a r  wclzrr.tl nn?. sctonl. It in nnlr ~r -n l i r~d  tlknt. ail tlriIling 
in a nem field is uncprtain. nntl nt  hmll rqairt*s titt~c nntl ~noncy. 111141 

that Alaska oil fieltls 11 rc o t tl grcater tli.wtrl\-nntnp t l l n ~ t  morp nrrrsq- 
ible localiti~s. It is st i l l  rloi12jtfi12 IIO\Y rind \vl~rrt- prntl~~rirl~~. wrlln 
arc to t~ ol~tainct1 nn(2 ~lriwrtairl n.lirther evPn wrcccwfrtl ~vcils n-ill 
justifir t h ~  prrsent high mt of drill ir~g nnJ opmting i 11 tll ia wgion. 

The coal was dim\-trtrl at  mlse~lt  rl~e snnlc time us the petrnlcual. 
Probably all of t h ~  co:11 lnntl u-itllin rnsp r ~ n c h  I ~ R S  now l w n  I ~ r ~ t e t l .  
T t e  lfinds hnnl I w n  lo r  tlir a~ost  part survcyetl for pat~rlt applim- 
tion I)? ( le~)~ i ty  1 l l i n t i ' ~ 1  rurwyo1?.i. .\ Imp ti~~rtlhr (prnhnld~* srw*ml 
Iinnrlrprl j of  ~~fl-ftlcr prosperf opnings llnvc imn nladc, allti ~tt)l)tit 20 
tunnels  liar^ k r r  I w p ~ ~ i ,  



Krtalla, SO0 feet w a t  o f p k ~ B l c c ;  tablet wt irt top of Iurgc hunvltlcr (5 by In 
............. by 10 feet) .............................................. .. 

Point Hey; tablet wt iu outwopoi sloping smooth mnndutvue. ................ 
Mouthof Berin River: tablet et iu h w o f  cliff betweell waterfall nlld oflice 

of hcif ic c@$ a ~ l d  Oil Co.. ............................................... 
Bedng River west bank 1 mile mrlthcwt ol Bering h ike  and + mllv wc%t 

of month o i ~ k n d i l  tablet wt in sandatone ........................... 
Shepherd Crcek wet bank'ntar month; tablet set in wndstol~e mfeet fnm! 

Water lille, o d l o r ~  gmssyk~vale bclwcel~ hilln 

i 
.......................... 

Bhephtrd Creek, west mde, on trnil ~t br~w of s t e p  hilk tablet set in sar~dl- 
atone ontcrop 100 feet muth of cntbil~ st tutinrl ..... ..: ..................... 

Refilw- River, north bank, 4h milw xsc=t of mouth of Still~r~tbter Creek: tnhlut 
set In eandrcone ledge nt base of 20-foot c l ~ R  m first timbered blll abovr: 
Rering , b ~ k a . .  .............................................................. 

Benrri: Rrl-erat monthof Rtdlwatt*rCrcek: tablet wt in  ands stone nt b ~ r c  
of 2U-fmt vliff. 50 fcct ~outll of gully on uvat s~de  of creek .................. 

Btil l~iatpr Creek, 2$ mlleuahore itr moiith: Lnblet~et in Handstoncotledge 
of trail g mile abhve Cun~~rnghain'n warchouue ............................ 

h k e  Kushktkaat oullet: tablet set 111 Qnndstona'tO feet fmm edge of n.nttzr.. 
Bering Rlver, abont WO feet north of mouth of lower fork of Can,rm rrcek 

tablrtwt in blrrrkmndhtonool~ wrwIed p l n t  at wcat KIde ol m v c l  f h t ,  
............. ~ M k t  Xnl fcct lmrth of po111t where trdll l ear~s  Renn~.  Itivrr.. 

" Thc d~tertutnatiou o l  mean tldt! a t  Kstulla Is baaed on obscrvailon~ exterllllny fr~r only 
twenty-fonr hours. und wnseqii~ntly ig only apprmimate. The ad$u~ted clevntlonN of the 
hench rnerlm aa givpn In tttp tallle rare regarded as minrect withi11 0.1 foot with reference 
to the Katnllr Wnch, but are ~libject to a ~robablg Rreater correction on more accurate . . 
~~terrnlnnllon of mean t f d ~ .  

Keconnaisrnrice sltrreys were also made in 1905,to connect with the 
maps of the Copper River region. During the following mason the 
reconnltissarice topography mas extended to the north and east. The 
data thus obtained were used in the preparation of PI. I, in compiling 
~vhicl-1 earlier lrraps by the Geological *Survey in neighboring r%' oions 
and by the coast and boundary surveys were altlso employed. 

The ge.ologic work of 1005 rvas carried over the erne area as the 
topography, and a geologic map showing tho distribution of the 
several formations mas pre~ared (PI. V, pocket). Numerous sections 
were measured and con1 samples were collected at most; of the Inure 
important openings. Tlzr ~.esnlts of this work have :~lready beet1 
pubIishcd in abutp2tct: 111it u r e  given more completely on subseqnent 
pages. Part of the senson of 1W6 was spent in completing the 
geologic work begun in the preceding year. The results of tmhatt 
;year% wworlc were a h  incorporated in nn abstract report "hiell has 
already appeared. 
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C~cllt,  whicll l l r n i n r  L ~ k e  I;i~t?-htala ancI m i r ~ s  n 1w-p plrt nf its 
s11pply ~MFII t l w  I < I T S ~ I ( : I ~ ~  Iohe 01 JlFIrtiII Eirt>r f:l~~r.irmr: :h11(1 slii-]~- 

hcnl I'rt'pli. {\*llirll ilrt~ins L s k ~  C1a:lrlntt c anal wic?\.rml nt1lc.r sltr:~11 
1 1 i k ~ 5  m iltr lliarpin of the snme glncier. The r b l l i ~ f  t r i l ) t ~ t : ~ r . i r q  Iwlnw 
t j~ r  l l l l i r  ; l t r  C ; R I I C ~ ~ ~  nn(l X i r 1 1 n w ; l k  rir~rs.  whirl1 dmin l InlVts of illc 
nl~trgiu of DL, i u g  Glncilrr. 

The ntllrl. >trcnln~ inr l~~t l r  ('i11111111011 n n t l  TCtlt~~arilrs rim--.  \ \ , l~ ic l~  
riw OR t h ~  Y R I ~ I ~ I ~ \ W ~  1~111rgi t1  1)  l h 1 1 ~ i  rig [ ; I > ~ I : ~ P I ~  ~hntl P I I ~ C T  (lie cwk ' 

shor~  of C'finir~di~r R:ty : i i ; ~  t 1 8 1  111 Tii VPI-. t ~ + l ~ i ~ h  riw* i l l  ilw l l i l l s  wcwt 
of &ring Lnkc ntrtl 1141~-  111111 l i : ~ t ~ l l ! ; l  l l ~ y ;  lt1111 HP\ 'P~: I~ of fhr I t r i t r l -  ' .  
water t l . 1 1 1 1 r t n r i ~ -  ( ~ f  3Iitr.1 ill  I:ivjitn. I 1111 1:1111~1~ I .~<PS  011 111~ WPG~PI.TI  

m:~i.gin trf 1ln1.t in I:irtlt- I:l:ll,itll' :i t ~ r l  i l l  ' l ' r>l{l~l~ 1 , : 1 1 ~ ,  ;ul~rl ilrl\~-s ~ r r s t -  
- 1  t i  it 1 t I i 1 1  S I ' I  1 T l i ~  W H ~ P M  

tlie~y d i ~ - i r l ~ * .  1ji11-I 4b1tta,l-i1tg ~1141 ( I P ~  4 I{ t IIV C't~pp~r, ~ I I H I  1);trk f!t*\v 

itlong t11p ~ d p b  II!' t l ~ t l  ~ ~ l t r ~ i r ~ t : ~ i l i *  ralrlbth lu tllc clclta nnrl entering the 
tidal slcrrpl15 1n1lli11rl Sc~ft r ~ l ;  11111'. 

CLIMATE. 

Fen- tilrt~ol.olr~gir I ) ~ J ~ ; P ~ \ - I I  t io 11s 11n V P  IFPII  m n t l ~  nt  points within 

.lnnnnrr ......... r! 8 , I !I '? Yql rr~->rr\. 
Prlrrrlnrr ......... ? . l ' i ,  ? I :  1 :  St1 r#v~#~ 'ut ,  
>I ru ~1'11. ......... :ii 1 1 21.1 1 11 I I  %,I  rth~-#br,l. 
,\~nrul..... ....... - 4  1'1 :{-o.G 1.1 1 '  1" ;.I !!,#I . . .. 
t . .  . .  I 41 L I . ?  1 I #; I 1  1; I 1.e'~ ' . . .  4 . 4 :  

14> 1 Y""* ...... 
:- b , 1 l , n o ' d  '. .- . 
1: , l l . \ l  '. . ,- - '  
I - r  1 - ? . : I ,  ....: 
'"I '-,:,! ' 1~2.1  
.1.( 1 Y  h 4  ' l ~ b . .  , 
I IR.; i ; , ? n  

Tllr nr~tn-~t  r;(ntiol~- nt whicrl~ ~urat.cv ~~-cr l r , r ic .  rc*c.i~l-; h n v r *  1nr-11 
rnndt. fire Orr:~. 45 ~tlil~.c t4) t l l r  ~ O L . ~ I I I V C A I  : Stirlr~li. 70 ulilrs tn t l ~ r  
w ~ a f  : Fort Lisrtrnl. 90 1 i i i 1 ~ ~ :  t r ,  t lw i l n ~ ~ i l ~ \ v ~ w t .  nwl Sit kn. .IW r ~ t i l w  
to ( I I P  ~ ) l l ! ! l ~ : l r f  of T<:~t:illn. 

.\ 1 1  i t f  tIw+ ~ ~ i ~ l i n n - ,  ;IA ~ ~ 1 1  :is i 1 1 r  ~-ryi(h~~ IWI-P ~ l t * ~ a v - i l w t l v  2 t 1 ~  i l l -  
cl l t a l i ~ d  ill  \\-l~a t R ~ ~ j l i \  :In41 . l h l ~ h  h a w  t l rs iga: i t rnt l  I lv. '* I'rt*iiiim chl,r~rf 

--A+ - - - - - - -. - - - 
* nrnrhklc, A .  II.. nnd A l ~ l v .  i'.. Jr., t:envral rl\mnll*lm~ of .\lrtska : 3'ruI. I 'nltrnv 1'. F;. 

Genl. Rl~rve-ry ?fa, IS, lPrK. pp. 1.14 t rn, 
? l k ~ - r t ~ ~ I l .  zr,- 41%- - -2  
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c.limulic proviiic~!" wllich ir chariwterized 175. heavy rainfall and 
clrlucly ~r+eat 11cr nnrl IT mnrlerate 11-in ter :~n( l  Ir)w almmer' tempera- 
t i i re s .  (;en~i-flI ccbnrlitions t h r o ~ ~ ~ l h ~ r t  tIlc pwrince are well il2ns- P .  tr;it~cl ia the Iollo~ving t:11>1~5? glring tlic tcml~erntures ancl rninfnll 
:it OPCB, Nr~chek, F n r t  Liscmu, and Sitkn : 

I U  I 
45 1 
l i l  
i o  1 
72 1 
s3 I 

- ~ : ~ I ~ ~ ; P T I ~ ~ I ; c ~ A I . I I  from :~uuc, 1.4%9, to October. 190;. 
'r ,lani~rr~rp. 1!1l>1. to Llrccrulrrr, 1002. 

' r'trmplld from wlbrwts r+: roloatsrr nl>*er~~w-s o f  the wenrh~r  htrmn of Alsska an 
~ ~ ~ i l t l i ~ l ~ r v \  ilv 1 IIP i-cp6b171* Prof 1'. ' C. ( & w r z ~ o t >  on n~~~m!Itq~rnl i n v ~ s t f ~ n t l o r i ~  Ill 
.\7;Ial<ll. " Zr1v1.1nln.r. IS!:;. I r r  3111.5'. tHii : Altrll, l .Wl,  to Septrn~l l~r ,  lR%i ; .Fuly, ISDH, to Febm- 
nry. l W ! k :  I l n ~ .  I W D .  tub Twrrmller. 2!in2. 

* 0. 1 1 1 1 d ~ +  t+\:t. rn .\11:1~qt : ; I .  tQS4. 
l:rabkd,~? av*~.*b*fl f r s r ~ ~ j  ?LIW#.. 1 W ! l .  10, Ovto11~1'. 19K+ 

* .?allLI:lry. 1')l)l. to l~<h~l~Tl lbt~r .  1902. 



.h \.crRRCA h~ montbn. 

1,i.o "7 
16. r 

14.7 
1n.n 
I(?. 7 
10.8 
14. 
Tf.5 
21.2 
1R.O 
I-I. 7 

Tllrsrl i i ~ l r l t l ~  .;Ilnw :: ~tur~siit i \~~u o r  1w~r.ipitation and of winter tcm- 
J R ~ ' : I ~ H I ~ ~ *  ~ 1 1 1 1  11 I I I~~ I~~ I~ I IJ I I  tif ~ i i i n l ~ ~ t * r  t ~ ~ i l w l ' i ~ t i ~ r c  on tlic wa~\-nrtI 
h r c l t b r .  r~ f lbrbi~~r.v 71-ill i l l  811 Sc~~l~rl ill 1111* i - ir i~~i ly  of luTuc11~1c ant1 Orcn. 
Thr hw~a'ipiti~t ion I ~4l4~011 I(*H gril(l1t11 lly ICW it1111 the ranp of t ~ i n p ~ n l -  

tun! g,rn*til~r rllvay f~.riril t l~cl I ) I ) P I ~  SC~II. 11s is s l l o w ~ ~  1)-v thc  PI'^ tlit~rll 

clccrc~~hrd la i n f:r 11 1111ll tl14' 4igI1ily rool~i- stlnliucr nntl nmclt colrlcr 
~rirltor- ~ P H I I S C ~ ' : I ~ ~ I ~ T ! ~  t l t  Pnrt I ~ i s ~ i ~ ~ i i .  113 t h ~  dir~1~tioi1 01 Sitkit fh~!  
cl)rlnLna ~-rjnrist.; of e t l r t b r ? r f l ~ c ~  i l l  nlil~f;ilJ, with 11igl)el. snrnlurr nn11 
lonrr wilrtrl. t r n ~ l ~ e l ' a t  I ~ E * ( ~ + .  

TIIV riiw:~ 1 i t -  l - t l r ~ f l i t  it1113 011 ( 7 t ~ ~ ~ ~ r [ d 1 e ~ .  1hy l~rol~~tl)ly differ lii,iIo if 
any front I llrmt* 141 Dr(.;i t ~ r ~ t l  ? i t~ t . l~~ l i .  Tlie f i t  i 11f all in rbnnrlnulls, ptw-4- 
Lly cvr.11 I - ~ \ + I I  l iur i hnf at S\rcIvk :111tl ~ S V Y : I .  wl~rrc  thm-c : I Y ~  I ' P ( * o ~ ~ s  

of I I $ 4  1 f i t  i t  i I : Mjly 11ni1   TI^ 1111 

str sor~icti~ur+. Itnt 11d iJ\v:tys. som~\vl~:rl cl,r.ic-r t l i t r t ~  tilts rvst rrf tho 
ynnmrcr. Tllch~v i, : t I ~ ~ l t b ~ i t  i tlr-:iriallly r h l r : ~ r  ~I--~II t l l t ~  wit 11 tint1 follnw- 
ing $1 ~ w h t  ctr .*rri~tl~wert ~ \ - i~ )d .  : ~ ~ r d  e.:~iliy \ \ .~*zltt~~r midl HII east mintl. 
TE~P M ~ I - P I ~  \joni~s : a 1 1  11En~- frrlnl the el159 sl111t1 ~wrrtl~eaat, 

VEGETATION. 

7"hc \*cptntinu { ~ f  this ~ ' e g i m  i-, clowl!' tvI12t.tl to its top,mphic 
fent.111~-s. TIIP ~ I I ~ I ~ c  f~llurn-i~g typs I M ~  I M ~  ~ ~ c w f l i i x ~ i l :  

Sn-nnq~s :mrl mrarlnn-s: Tlrew :IIV det.~lrlprcl zrpol1 tlw t~llus-iul ftalts 
1~nd tlipir g r o \ ~ t l ~  ~onsixts 1 t ~ t 1 ~ ~ 1 1 l i l l i l i r l ! '  of gmhs ant1 small buslws. 
Tree.; nrc ~nestricted ta I T ~ I I O I T -  ~ lrt lr l  c o t t c ~ ~ ~ ~ ~ r ~ o ~ l  on flrc lmrfl~rs of tho 
w ntcrcr~~t  1 ~ s .  nnd spracp :untt I~cnllorl~ rill 2110 d r i ~ r  snntly plnces, s ~ c h  
as abnnrlmwd I W ~ I C ~ Q S  11ni1 \ V ~ I ~ ( ~ ~ ~ ~ O I I P S C S .  

K r e r g ~ c e u  t'ort~sts : S p r ' i ~ ~ ~  :I r ~ t l  I1~mJock prrt'lmni~ln tcl i a ~  the denser 
forests, wllic11 i t r ~  1wtl tcd 011 k l i ~  IOWCI- s ~ ~ ~ ) P . c I  LI% tlie 11 ills and moun- 
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tion wit11 7'~Irlrz nnrl tlic rrlllt~rn I '"I'~~I~*P l T i l l i : ~ i ~  S?r~~lti~tI towns I)? 
l f l~ inc l~e~,  in i1i1di ti011 to tlitb ~ I ~ ~ ~ ~ : I ~ I - S ~ C ~ : ~ I I ~ P I ~  wrviw. 

There is ~-egular  l r : ~  usl)ol-tni i c l u  of p i ~ s s ~ ~ n g ~ i ~  :tnJ frciglit, frwti 
F n h l l n  to '11 1 1>:1rts uf ( ' o ~ t  ~-nllrl- 1 3 : ~ ~  :mtl Io  Bering L:tkc 114. la~~nrhus, 
nnd much of t11rb ~+mt of t11p ~ - c lp io~~  is nrr~ssiblr? l!v mrllns of cnilotrs. 
Bering Iliver ns fill' a+ t l l ~  luootll a~i' Crn~yo~i  Crculr, Stillwater Creelr, 
Shepherd Crcel;. (;;m~lil. Sir.lrnr~al:. :IIILI IietnIlz~ rivers. aiirl others 
of the lolypr ?trra~li.; i l ~ ~ r .  uut-ip~l,lv f o ~ b  c ' : I~(~cs  :~ntl poling Lonts. 
Mosi nf  the luu:~l t r t i r ~ ~ l ~ n r t n t i c ~ n  is cau.tvltrrt\tlr eflprtr~i irl this WRY. 

Laud trilrel is i ~ u t  jlr;tct ict~l~lr:  o sc r l~ t  \ r [~crc  t r:~il:: hare I)ec.rl [milt, 
becatrse of tIie rlr~lw vrpctat ioil. (IN* crra!iitl!- cl1:1ri1t'tvr of the Hats, 
and the large nmnl  MI^ r l f  st leArlis. lrost I I ~  tllc Iwils arv i nilicfitr.d on 
the maps ( 1'1s. IT. 1'. \'III). 7'11th lllokt i ~ ~ l p o ~ t t ~ t ~ l ,  of tlresc Irails 
incltidc tlio+e fro111 Ki t t~~l la  t r Jlirl'cw Slo\~gli,  frniri I<iltnlln alrmg 
ihe IwncI~ to S t r ; ~ w t ~ c r ~ - y  IT:lrl~rna aiul ti) tlw Iirntl of RntnlIin Slough, 
from tlit. mouth c~f I:rriiig lliicrbr 10 rlic 1 1 ~ i l t l  of K~bt~lltl S l o l ~ ~ l ~  
( w l ~ i c l ~  i.: pr;ic.tic~all~ ;i ITPI 1-4 n~ilt \r-ngt)rl SO:LI l )  , Emin lhr ~ n o u i h  nt' 
nick Cyrek tt> T,al;c T u h u  f .  f rot~i  C '~ I I~ I )P  T , I I I I I ~ ~ I I ~  tll) Shcl>hPr;l Crrclc 
to I ,die Cha~.lr,ttc. wit11 ;I Inaailc.li frolu I.'n14)ou C'r~cl; :moss  Rush- 
taka Ridg(b it? 1<\\4~ti\Iiit I A I ~ ~ .  i ' r t ~ ~ i  C ~ t ~ i t > v  IAi\~~kli~~g t l i r ~ ~ %  to Iills11- 

t ~ k t ~  Eakr. frmn t1w mr ,~~ th  of S t i l l ~ ~ : t t ~ ~  CYP(!I; Lo L:lke Kuslltulm 
with ~ I I I ' : I I ~ U ~ I C ~  1111 CIC:II- :IIIII 'rr4111t r~(bt*li*. F Y ~ I L I  t l l ~  1tlolit1~ 01 Still- 
tvatcr Crct-k u p  Canyo~l  C~-c*tbl:. :1111l 11(*1-05- C1:irl~on Mountain to First 
Berg Lakc. ljrorll t l ~ i ?  l n ~ t  ~ ~ o i ~ i t  t 1 1 ~  Jt~)l.t*r of Tlcrg 1,11kes (wc 1'1. 
VI, 11, p, 46) I I ~ L ~  ;I ~IOJ-I ilhu o I' t I 1 t 1  +iirf:ic~~ of ~ I L I I - ~ I I ~  (~ls~vicr aflords $1 
h i g \ ~ ~ ~ : ~ j *  i ~ ~ t o  :ill tltv 1-11 1 1 ~ ~ ~  01 > ~ & I I  i~ kg O I I  111ct 101 IP of 13wi1~g ( i l~~cier ,  
whirl1 Lordr~r? tlic fir(, Iltvy 1,:1Lv-. 4 lrliw dbo~~tei- tr :~ ils rw~rll prac- 
1 I i I I I I i l l  I 7 :  SII(M'~ h m n -  
r o i ~ ~ l s  11i1-n~ 1 ) ~ Y I I  1)11iIt frot~i 1111. I h ~ : 1 ~ 1  ( 1  t' I<>II:I 1111 Slot~gli itnil fro111 t 1 1 ~  
mot~tli of ytrtlir-~ntl I ' l h r . t b l :  I t r  ~ i t * i C i J ~ ) ) f r l . i  r ~ g  r t i 1  rt-i~lls lttirl f r n n r  Clszlos 
T~:~ti(liiig t<b :i (=ox1 n p v ~ i i ~ ~ g ,  

Rnful.etlce Iias nl~rutly 1 1 ( ~ 1 1  ~ ~ ~ t u l r  (11. 1.;) ta idw milway sllrvp-p 
wliicli harc Iiitlierto 11ct.n  net IP cir whivh ~ i w  in plar\gre~-. Tllv object 
of thcsc prol>owcl ccr:ltls is to rnul;ch tllc Ikrii~g Rirtq- rr,:il nr:c~nsil)lo 
f i r  s h i p m ~ ~ ~ t ,  or  to l,rci\-irTc :I n,\\tc to tficl eoppvr (lrpoxit~ :rnrl oihw 
resolirw.; ol tlkc Coplnbr I'lirt11. rtyicli~. or I>rrth. 7 ' 1 ~  condikinns wliich 
will got-crl\ t11(~ wlwt io~i  13f 1 1 ~ ~  r ~ ~ ~ i t t ~  j1i1~1\1{1~ tile (bI i i~r;~~t~r of f l ~ e  
harbor ~t the Irnninns. tllc cart of v r k ~ i ~ . l ~ - i i r $ i t , ~ ~  :nl\l c)l~rrai ion of thc 
road, ;111(1 t l~tl  1~11.y~eeti1-ih f r~ ig l i t  t t )~)~i:~g~. 
- - - . - - - . - - -  - - - - - - -  

0 13rookn, AIrre(1 lr.. Rj~iI\x-;ly ~ O I I ~ I - U  : I ~ I I I I .  11. 8. (:~nl. s t ~ r v ~ ~  KO. 23.1~ I!III~:, p i ~ .  I+] 7 ; 
H ~ ~ I w t ~ y  I'OII~IY 111 .Iti~xk:t : X:I 6 .  (:('~Ix. 3 l i l ~ , .  l < l l I i .  PI}. 1 ll-lf)Il. 



EAXBOBS. 

Thr 1111 14101'~ 11.1iir~l I II:I \'v 1wr11 corisiderrtl l ~ y  the rnriotis izlt ctrstq 
11urposili~ i n  Jwi lrl 31 ~-:ljli~or~cl i ~ICTI~CIP Contrrrl l ~ r  l h y .  Iin t alln n:ly, 
tlir. -ltcltcr 11lTordrd hy Pnr and 1Tl1al~ i~1ant-l~. nricl Orrn Biiy. 

Conlroll(ar I h y  givw g m 1  r h r l t ~ v  lor Imp 1-esscls, hut is nftrrl 
Inn rcll~gh for +mall I H ) I I ~ S .  Tllc n~~chol-age ii~: p o d  RIICI f l ip C ~ R ~ I F P ~  

tlrep. 1111t tI1v I I W ~  ~ v a t ~ r  i.i n long diste~lce fir1111 sliorr. TIul Ibrclnzl 
rhofil.; 1v1tirblb I ) r~ r t l~ r  t l r ~  1 1 q -  on t11r north and ~ x s t  sides, the Ltlck of 
~11r.lfrr. iiar sn~a l l  b a t *  in the wte:rnwr snchorap. and tlir fr~ct tlul t 
tltr I B I ~ Y  i.i Inon- rrr lrqs fillet1 wit11 irr in  wtrcix win t~ r s  r t l l  rmlult 
~m ins-t ("n~rtrclllrr Tlnp NS a mil mt1.r terrninns. ~ l f l i ~ ~ z g l ~  its 1 1 ~ 1 ~  iri 

t l r l r l ~ i t t t b r F  to I t r b  1ms~i4)I~. 
Iialallat nn?* hr~s srrllic~irt~t 41~pth of water. p o d  ancliorng~, anrl ia 

elati rvly f r r r h  frtsnl irra i r t  nll spnwns. It is opikn I>PI\VPPII f l ~ t  soi~kl~ 111141 

+ c l i t t I ~ ~ ~ r . l ~ s t ,  1 ~ 1 t  I I ~ I H  gtrticl sIlrlt t-r f1'0111 the uorlh alul cad. Innsmucl~ 
:I% rill S ~ ~ V C ~ ~ ~ ~  h t o r n w  v t w i ~ v  1twt1 lly fro111 ilie v:wt a11d i~orillenst, it i <  
r*lttinirrl 1 1 , ~  111i1ti.v ti1111 li11fa11:i T3njp it1 it# ~ I ' P W I I ~  co~~ilitinti is n ~ o o \ l  
11111'1 1rw 111111 tl111 t S ~ V I I I I ~ ~ T S  ~01 i l~1  ti t i  to I I ~ I I I I I ' M L S  in If t111~1er all ~ot~cl i -  
t,ions. T11il tlvcp-wutc~r unc31orngr is not s:~fc for small boats ill ljutl 
w\.antll~r, llitt 1C1i tnlln l i i r ~ r  nncl SIaitp11 gi1.e prfect  shvlter xr~tl .cmnli 

ilsunlly Itc ~~~~~~~~~or1 nt, high t i d ~  I,!? atiything drawing Iess t11:rn 10 f ~ c t .  
nlthougl~ ihrh l ~ n r  is oft r~n tlnngthrous for ~ ~ , C I I  Imt~ts ~ s r e p t  nt  Ilr)ltcE 

tidr. !'Ian.; I I I I V P  IWL(AII 11111tltb t o  l)i~ilcl: I~t~~al~m:item \rhiclr 11-il l gin1 
sliel(ct- f i ~ m  a11 tlirec-I,icms ut t llr 111.opostld wh~lrrcs .~  Kiltallit iq 

l w r f ~ ~ ~ t l y  l ~ ~ ~ t 4 i v n l ) I ~  :is 81 1111!-l~(w. l,rori(1~11 th:~t wrma q t o r ~ n ~  (10 ~ ~ o t  
r.onlti fn~lti Z lvx sout l~ \cmt  t r r  ~'raut, IW f l~r t l  111vsl litt't~t~'~'.-i V:IJI hc 1)~1ilt. : ~ t  
l-~:bwiKIl~lr~ C Y I S ~ .  

1'0s :llnl 717 t l t l t*  islttr~cl.; ,rri r.r pnrl ~llrIlr~* r*xc'~pt frnm tllr ?out hwcd 
und II*PS~. :~ntl h a w  rlrr~p 1~11tf*r ~'toq* to tilt- i51a11dq. TIIP 11rop(wel 
p l a ? ~  is tn v o ~ ~ n t ~ t  IVI 1 1 t b  I-I;IIMI ~ritlb t h  I I I L I ~ I \ ~ ~ I ~ [ ~  hy a r:;xwenTzly 
(this jntel.t.:il i~ r l q  I I ~  l ~ n l f  tidc) 111111 ti) lttii1t1 \vliur\+cs from the wes% 
nllrrl.c of Vhalr Isln~ttl. -1 f i ~ r t l ~ ~ r  ~ t i g ~ v ~ t i o i i  is  irr lr~tiltl l ~ r ~ a l c ~ ~ f i t ( ~ r s  
r o n n ~ ~ t i n g  'ITltnle arlrl Pox isl~lcltls nrirl rr-i*nttr*nt.d i r n ~ n  thp lattcr. 
'4'11ih ~jrcrposition is nizl~ilnr in tlrt~t :t i  IGttnl In lltip, rxsrcpt t l la  t rlwp 
~vatcr i> ~le:ln-r sllona lit thr islntnlh, l t i i t  tllr tlrr:~ of rintural slii~lt~r is 
~mnllrr .  TTcl-c, us  et  Katalla 1 3 1 1 ~ .  it is IL qlit?stirr~i uf  H I I ~ P ~ ~  from possi- 
Ijle sorltlrwt*st stornls an(? of c v n t  of  Itrp111rlrrn tcrr. 

Orca D:ly is u goocl harl~or, 1wing E I I ~ ~ P ,  t l t h c * ~ ) ,  nlid prfrctly shel- 
t~rrrl. Kt) I ~ n r l ~ o r  iniy)r~,veix~el~ts 11-oirltl I ~ r n  tli*clr.smg. P X G Y ) ~ ~  ~ I I O J ~ S  untl 
I .  Ttg disarlviru t n ~ m  ns n ii~trl~lt' lip.; in i t s  [fistanre from the 
01wt1 SP:~, t h c a  e11tr11nt:ta I I P ~ I I ~  >lro~r~nI ( ? n p  J ~ i ~ ~ r ~ ~ i ~ ~ l ~ ~ ~ n o l ~  ( SPP Pl. 3 ) .  
,is f11r : ~ s  its possil~le IF.;(. n s  polni frrr t l , ~  I'nl~t rnI1~r I.P.$LII is rntl- 

I ,  it, 11s 1 1  f 1 1 t  f i s p  1 1 This 
j m i ~ ~ l  will 1 )P i l i s c ~ ~ s ~ ~ ~ l  1i1 tcr ( l ~ p ,  T3-2-11. 



ROUTES, 

The pa~sil1ilitie3 of r :~ iliv:ly c~onstrl~d ion frolu any of bile ~ b o v c -  
men tinnrd loctll Ili~~'l,or- t o  t11o lk~r ing  IIiirrr. coul fields nw wcll shown 
on tho ncco i~~ l )u~~y i r~p  tollogr:tl~hic t11:lp (1'1. 11, poclirt) . ;1n(1 are also 
indicnterl by t llc lillt-3 of I~bvtlln rrllrrwltt~rl by the list, of hmch miirks 
on p ~ g c  IS. 

It can wtlr1il.v Ilr I .o(%I~ l ' r o ~ i ~  t IIP  [unp (!1:11, g~~ ldps  n r r  itlsigniG~xrlt 
rhncl tlrt~ t the U ~ I I ~  ~ ~ ~ - ~ r l ~ l i * i ~ ~ r l  will IN. thost% c!r?ul~r(:tetl t r r i t l ~  I~allxsting 
and I)riclp*. 'Tilt% I,ro;itl :dl i1vif~1 ll:~tr XIIV SIT:IIII 117 n,nrl :IW 1111tlcrliti11 
by murlr. oonseqr~otitly ini~(blt lrnllnsi :111tl ~litclling will be nPccmtry. 

A yonil l ' rt~m oitllt*~' l i ~ i~ - t )n r .~~  in t h r h  r i r i i~i ty ol' litltnllfl to thc ronl  
field will r lnt~~rul ly follo~v t11c Ijn)otI vwllrj~ of Jiatt111:r R i v ~ t . .  rroas thn 
(is-foof ( I I I ~ I ~ C ~  or lo-+) 11 i~ i~ l tb  i I b ~ $ ( > I ~ I I K  I , t~lw,  ~ I I I ~ I  I ~-t?st It! or fij I nrross 
Xtering I,t l l~ (w l l i v l~  I I : Z I ~ C ~ J  C~S(-DV{JY :I  CIS^ in p ~ ~ t ~ s l  11~ptll find is for 
tIW ll)O?t ] ) i l  l'f 11111('11 4 l i l  Il~l\,\'('l'  ) . 1-1 l)l- i f lgl~< t)\rtlr ShPpht*rdl. st i l l-  
water, 1111rl C'tuny\m tbrcvl;-: \\ ill hi~l:\Jl, I)\11 ~ V L T I :  I111ntl~ ~nnsi 1~ :I!- 
101vwI for i i t  l \ t ~ i I ~ l i n ~  ; ~ l ~ t t ~ i ~ ~ i ~ ~ ~ i + ,  

If L ' o ~ t ~ ~ t ~ I l t ~ r  Thy  i+ 1isw1 :IS t I w  l ~ ~ i r l ~ o r  ~ I I I L  I V [ I A ~ ~ \ - ~ ~ G  ~ i ~ i g h t  I w  lt~tilt 
ritllrr fro111 flit1 s t j~ i t l~  c * ~ r ( l  01' l i u n t ~ l r  lstiat~~l 1~ fro111 1111' CIICI~ sllnn- of 
the bay. In  the f o ~ h n ~ r r  tU:1sc :I Iraig I)~.irlgv n ~ u s t  1 ~ 1  I)uilt, lo  the ni:~i i~-  
land. Tllc ro:ltl r.ot11tl t11t111 go 1)y (111'. l i l l t  1il111 Ri1*1%r 1~)ilfr ~~ir~n. t ly  (IP- 
scl-ihd. I.'l-(l111 n'li:r~~Ws 011 (Ilc Cl lht  +llO1rl t ~ f  ill(* llfly tilt? mil<! wotrlrl 
nittnrt~llp cro+s tllr tint.: t r lI  11nk i1:1+t r i i l ~  of lltving Iiivrr in ;I point 
opposite Shot-knr~ mot in^:^ in.. .\ 111 1.p~ it I I I O I I U ~  of i ) t~l ln~ting woi11tI 
lw nccess;iry 011 the-e *\valrrl)y R:II-  i t11 it&-.: 11lr mt~d i.; Itrc:~trtl well to 
tl10 efist, \YINTP tI1v fl:1t- : I n b  ~bi;l41&~ l i p  i l l  1hlI.t of %llbd :llldI k~z\ - t4 ,  
1fi1 ny 1)1~iiIp<. 11io+t of t l 1 1 ~ 1  -ttiif 11. v . 4  t111tI 1~ unt*tlbtirt-(l. t 1 ~  I a \ ~ g b e ~  INS- 
i t~,q 01-el- 13tk1-ii I: lli rt11.. 

&i r a i l w : ~ ~ -  f1-01ti thi* I ~ ~ ~ F ~ I ~ I I  iullk i l i t t  i ~ i t t ~ l - i a ) ~  W ~ I B ~ ~ I  iith(*r 3) 1 ,344 .  

fptltll I G I ~ ~ ~ I I ; I  :I 14114g I \ ~ ~ .  4bc.L.:lll - I I ~ I I > ~  ; t b l d ~  ~ I I I ~  t4ft+t tllf* ctllj- 
~ P Y  delt:~. cw w ~ ) I I I ~ I  sqj 1111 5 1 ~ 1 1 1 1 [ ~ 1 ' 4 i  t'r~tmli ( W P  1'1%. 1 I ~ I I ( I  TI), 
over I lip 3.;n-foot IF:I+ nrwb i ~ i v ~ - t  of T.:I kr C'l~i~rlnttc, ~ n t l  cla1~11 ill(! 
1 i f  I I t I I I .  Srit  lit^ will t*licrr~tntc>r 
gwibt (lifirr~ltith-; tint il tlir <it(. of tIitb IWI q>~'tmil " C'tr1q)rr 1ti'r'c.r Irridgtw. 
at  Miles zlncl CliiFcl~ gltlriprs. i s  ~t~:rullctl. 'i'llr c-o~~.it S' I IV~ inn trf i,ri(l*s 
(tver glacial strenuls rurlst a1w:tp I ) r k  :I 1 3 ~ w l r l ~ ~ 1 \ .  

T h p  rout(& fmm TSuuib ( 4 1  t 1 1 ~  t.u:~l ficlll t'411lon-+ t l ~ c !  f t ~ ) i  of (11r 
mo~~ntajns on ~ I I P  IVP-t . ~ i t l t n  o f  Ctyq~tnr 1 k d r : i  t111tiI ihc h r i ~ l ~ w  sit P, 

~nmt inn~d :~bnlr. is 1~:1rlicr1. I t  ~r {~tiltl t!wtl fo1101~ i l w  rntrt~. ( 1 ~ -  
wrilwd a1j01-e. f1v1r11 ( 'cq>! 1; i t - t * i v  t 11 1 1 1 ~  ~v):I I f i ~ l t l .  '!%tb 4 1  I- 
v a n t ; ~ p  of this rmttm r o ~ ~ > i > t  it> Ie i~~<l i  :11it1 if5 ~ ~ ~ J F F ~ I I K  Copl~flr 

-- - -- .- - -- - - - 
* A  rallrond from mcl~ of tllsrv hnr ln~r;  was IF:III~ i11 i?Kh7. 
1, E m k s .  -\trt-efl H.. Railway rnltt(% : lkull. 1.. V. l ;~~tbl ,  S!II-TP>~ KO. 3 4 .  b!lfK:. 1 , ~ .  1:l-1: : 

Iinllna) mutw in - i Imkis :  Xl t .  (;~TJ:. M:I~. ,  WfG, pp. !h2. l!bib. 
'f'onsttur.tifln %na Iwgrtu uu 3 ~ t i l r t m d  flu111 ( 'or~lc~c;~,  a nvw Iarwlk ~ l t t t a ~ t ~ l  r l~a r  

Orefl. in raw. 



24 CONTRC)LLER BAT REGION, ALASKA. 

i -1 r -o l l t l  frnm ( h e n  tn thr  intrrir~r a T T O I I E ~  cam+ C'apprr Iticrr 
t~vino.  wl~ilu orlH fl.0111 n loctll h~rhor  ~vcmld crtm it I w l r  frrjcrm t r l  1.11:1(.11 

thtr it~tcrira. 
.\I! tlil* 111:111:, ~ o l ~ s i r l c r ~ ~ ~ l  i~ljovt! :lrts p~ss i t j l~ ,  111111 1 1 1 ~  rl~nirv ~ l r r ~ s t  

~ ~ * ~ K ' I I c I  ( t r t  q r~ ( *~ t io l l . c :  ( ~ f  c ( w ~ .  inclutling 1 ~ 1 1 1  Zl1c5 ~ c l n a l  cn.st of r l p t w ~ t -  
i n p  t llr* rrr:trl r ~ d  t11c irlberest on t hc originnl i~ivt?stmcnt. 'I'ben* 
artu ILCI rFilli(-lt Iti~n ron~i~rter l  wit11 bi lilding 11 mil rand from any point 
nn Coutr?r~l'Bcr Il:ry cn. TCatall:~ Thy to  tllr roll1 firltl, ur~l the projects 
f r w  :I raad fr.011~ Ort*a to the con1 f i ~ l r l  or l'rrbt~ either terminus into 
t11e interior prwnt 111) grca t ~ r  (li ffi~itl t j ~ s  I!I:III litlve, 't!bce~l ovcl-ceuw 

. rlww1icre. The in~p~r-tant  f i ~ c t < r ~  i t1  tl~r ~)tnhlem :lln, nrl one liutwl, 
tllc r v I t t l i r - ~  n~criis of :I lnrr~l II:I r l ~ ~ r ,  r l~~ t *+ t j r ) r iw  of dcptll of water, 
11nltlinp g+rolil~d. sI;~lt*ltn. frilnh si#)t'111s ntlt1 Fror~l icw, t l i d  cost of i l ~ i -  

prtn-ealv~~t-; 1 ~ 4 l i ~  m i w i i l ~ i - ~ r l  : ~ i l i r l ,  oil tlir nt11c.r llal~d, thc ~ 1 s t  of n 
I 0 1 1 p y  1'1)~d tl, :I pus41 rl y Zwbt tez. I1n1.hor fnartller west. 

GENERAL FEATURES. 

Tllc- g ~ n ~ r a l  s i i r - r r s h i c ~ i i  of  r.nclts in thi:. rrgiotl is shown in tkc ful- 
lnwirig t 1 1 I ) l ~  : 

Slrraln rlcpxilr;. pmhhly IIL pH 1111- 
( IerIki i~ I I ~  n~wrint~ w f i r n ~ ~ ~ l x  

~ [ l l i n t * n l ~  n114 ~ I I I ~ I I ~ ~ ~ I I I ~ Y I  Vxxrh- t 6 r  

~1rif.inl 1nl;r.u. 
M~nr>j i i~ i~ l  # I q u i s i t - .  
Jl~urii~r* s i l l  L I I I ~  ~11iy .  

a l t r ~ ~ k s ,  A1T1.ral TT.. Inc. rlt. 
"' l ' l~s ~rrhalthn a,r tile l in l ;~ l ln  Irrrrnnllon wI!h wlorrktcr t n  t l ~ n  n t h ~ r  T~rt lnry  tnrmntlona 

1~ not dolirll te1.v ratal~lisl ip~l.  K P ~  rliRrilakf~n nn 1111. 3;- { I .  

K ~ W I ~  r t l f i n a ~ ~ m . ~  

- .  - -  - .. 1 - -  

.('rh~tglnmemtea snil nnnrlntn~it~n nnrl 
* h r ~ l e #  tannlr hl n l~lcjh tutb th#~~1glamvr. 
&ti<.. 

2,~~1P~npmt~o,ILn. r111t1 rrith n ylnl~. 
{annilir. Ilwf nt Ihr Imu#". 

Fnnrtntnrlc 
.-I111 16.. 

2, arhl 
MHI 

2. OOn 
1,UClu 

ilrdlf 



, l c  thr s t ~ r f f i r c  nf t31tn t t r l rn t  ry i s  :llrt 1111 r o r l l l ~ ~ l l ~  rliridsil l ~ r t t v r r r i  flat, 
lowlantfs :uuI Itilly tli+tri~&ts. 31) :11~1t t I 1 4 6  I I P ~ I : ~  ~ r f  r ~ ~ l i  is ~qlli i l ly tli\-i~lrd 
i w t w w ? ~  t i ~ i i ~ o ~ ~ w ~ l i t l ~ ~ i t - ~ ~  :I I I I I \ ~ : I I  11111bt1-ii + t 1 1 1 1 1  i ~ ~ t l i r ~ ~ ~ t ~ t l  ron~pI(*xl,v 
fnldrtl mks. Tlrv p b o l r ~ g i r -  F t ~ : l t ~ l i r ~ r  i t 1  t ~'~rfirc~t rxi~t!tly t m o i l l ~ i a l ~  

wit11 the t o p n m p l j i t .  f1-:11111'(*-. fllc* Ilrtrtl rcliq Iwing cntirelr rr- 
s f r i p t ~ l  in l l ) ~  !#illy nvrrr.: final IJIP r t l l l ~ ~ i ~ ~ n l  to t11r flats. 

Thp harrl mcbk-. rstral,t I wo :I l.rla-: t f r u ~ t  ~~mnrpl~nwrl pre-T~rtinr~ 
rlcposits untl t ltr r l  il;c-. tl rr Trrtinry hc*rlitnent* 1:~ r p l y  o f  marine ar- 
ig i t l .  'Tltr?- Itnr11 I w u l r ~  c*nnjl~Jaltcl?- in~lrtntrcrl. and  in ro l \ - p r l  in corn- 
plrx strl~ctilrnl ,list urll:inrri i l l  ~i-!lirEl rlow f r l l t l i n g  nnrl fnnlting o f  
I i I I t I t  I I .  I ~IIP~II.~ i ~ l t r l ~ s i n l ~  Fin% t x k ~ n  plncc.  
I P I I ~  lln.; 1,1:1yrtt n .;rllnll pnrt. T3otlr tlvb intc*nsit!- r t f  t h e  fnlflinE tlnd 
l h ~  nllc~r~ffnr~rtb c r f  r l i f i r t -  nrab g ' c h : ~ t r . t  i t r  t 1 i ~  nortI1e113-t ptrt of tht. rlis- 
tript, totvf i r11 i lw higlh I~I~I~IIII:I~I~-. 

NETGHBORTNC PROVINCES. 

. I 5  tlai.; I~r.o\.it~rr i- tn~m~rnphicnSl~ n fclatllill ~r,rrinn nn thp ~ d g e  of 
( 1 1 ~  ~ h i l ~ q l ; ( ~ l i  . \ f . o t ~ ~ l f n i t ~ ~ .  UI ill i t s  s t r ~ t i p i p l i \ -  at111 bn~rhtrp i t  par- 
lukps of t 11th p ~ ~ c r l t  l p t l l o g i v  WIII tit i n t i -  1n~nlering t hat mot~n~ain 
rnnp. 

T11v Clrnmcli 3lonntninr;a rnn~ir;t nf rlnwly folrlrrl .;1atw, whi~ts 

tni lcrl a t i ~ l l . t l ~ n ~  ant1 > t r n ~ i ~ ? ~ l d ~ i r  ~nic-rv~4rtn :]IT not k n o ~ n .  I n  the 

-- - - -  ---- - - - 
* nsmkr. .\llrl.O 11.. 'SIrr. ~ w m p h . ~  nnrJ p*lnZ?. nt . \ l n ~ k n  : I'rof. P n p r  17. H. nfol. 

SU~VC). SO. 4.7. I!HlI:. pp. .'5-:I'.. 22?-?2c, :.X-?.ici. St,hrndrr. 14'. C.. nnd Ellc~~crr. A r l h l~ r  r'.. 
The geolos n n ~ l  mlnrr:ri rw4arrrm- a,! :r ~ ~ ~ . r r l n n  *,I t l l *~  c'drppr Illrrr I l iulr lr l ,  Xlnakn. ,I 
npcls l  p ~ r ~ l l c ~ t l o a  r - l  ~IIP 1'. S.  l ; r * b : .  Surrib?.. ~!UJI. pp. ::'.-An. 

'&ch~ndrv nnd lip1ica.r. 011. 1.11. 1;mnl. 1'. 3.. ('O~IIP~ nl111 n t h ~ r  mlnmnl rcwntrrwr nr 
Prinw l l - l f l  lnm Smlntl : 1~111l. !-. S. tipol Sllrv#*y Yo. :ha, lCl(ht;. p~r. in-Un. 

1 I .  i.. S t .  I 1 I .  : I .  I I.:cL-1.11, IIII, l(i;, l i n :  TwFnt l r l l~ 

Ann. R ~ t r t .  I*. W. Ceol. S1rrrr.r. pt.  2, 2 ,  [ I .  4 -  I f a  2 0 .  Nurnww, 1nk-o Vltlnrllr, 
~ t o r k ~  :~nl l  tktlnabrnl. nr ~ 1 1 1 1 1  t !~ i -kn : T~IO v w n t  0 4  \1011nf 51.  r:] l:!u, .\ptwn14Ix 1':. i !IIIII~ 

lap. 2:Y2-5!1. 't't'arr. R. X.. 'I'IIv I'.I~II~.I~ I!rl>-  rd~Ulc~rl : 1:\1t1. 1'. H. I:n-ul. 3111-vo) Xlr. 241, 
1:)l)rI. vp. tF14: :  : Glr~i,ir~! ~ ~ a ~ l i ~ z !  :rnal ~ ~ I i , v * l ~ ~ e r ~ ~ l r l ~ r  r r l  rll,. YII RIIIII t 1!11y r lar i~ i i  n-1111 n 
chaptrr un 1 hr. I r ~ r l - r l r r l i  yrl?logy I l u  I r l ' c h - w  I. l~ l :~~mkh ' (~ I~ l~- l ' ,  l-:lldrt' l t ~ L ~ ~ k r ~ l ~ R i ~ ~ t ~ ~ ~ ~ ~ ~  t111 1 h~ 

Ifit. c m s t  frorzt Y : ~ k u m t  t t )  Alnck I l i w l '  : 1{11ll. 1'. S. iJi,1>1. 911rviy NII. :114, 1!1U7b 1111. 
81-Ri. 



26 CONTROLLEK BAI- REGION, AL9SKA. 

Tlw nntnrc of the rnelrs in that part of t l i ~  mountnia belt ~t-llirh 
l i r b s  il~mrdi:itrly b~lhinrl t11c Controller Bay region ih ~ u ) t  l i ~ l i > ~ i , u .  cs- 
t*ej)t i i< t l~r  g1:hcit.m I)ril~g I N I ~  frtr~u~ents <I€ rc v:rriety (if gt - : r r~ i t i ( ,  ivw-lrs. 
schists. p c i s s e s ,  aliil g-wendonc. 
3'11~ I-~IZIK~C'~CI' of tlie ( * u ~ I ~ R c ~  of the rncIrs of the 1ligh t ~ ~ o a t ~ t  uirls 

11.itI1 t !IUW of the lower coastal belt is known only i t1  I - i~ l i~i ta~t  I<11y 

wgio~~. 11-11ew Russell nr~d Tam s~pnrt the ctlawe ciytnllines 11s sepn- 
r:itctl: f iwn the *clin-lenttrry n ~ c l m  south of them 14' tl fault. At tllr 
I):ISP of _\fount St. Elias thr ts.;rstallinm ant oarrl-tbruxt npon thr 
Twnkwr rc~c-ks. The mntact l l a ~  not IWII stnclietl ~ ~ I I F W F I  W o 1 1 r 1 t  St. 
Eli;~s nr~ l l  Copper ltil-clr. :Is nlmt of the reginrb has not twiln visittbcl, 
while i n  1 1 1 ~  ripinit? rrf ControlI~r  Ray thr conttlc*t 1Em henpat11 ~ h -  
c-icrs. 0 1 1  I'rincc ITilIinln Sonnrl tbc high mountnirl-; run ortt i t i t t t  

tlrc. SF:] n11d the cc>:~slal foot bills nrt* til~s~jcn!. 

T l ~ e  'hrt i:try rork:: t t f  tIlc Cnntroll~r fSny q i o u  ~s tcn t l  ~nsltwnrtl 
lwne:~th Bering glack-. nnrl s i n i i l : ~  13~11s app:lr oil tl1.r cbo:ist I U I  I f 
I~.;IF Ij~tn-wn ('nr~t~crllrr ant1 't'aL~rt:tt bays :I! ~ ' : ) I H . I  yfiktnp, wFtr*~rb  

ge1111y f n l d c t t  SII:IIP.S nml  s~~ncF+*rlnr*.; I I ~ T P  Iwrr~ rl~u=~.ilwrl * 3s t ~rrtr.rarll- 

p i ~ l g  iih :nl t l~ t t iv l i~~r  I I P ~ I ~  nntl p : ~ r t ~ H t h I  to t 1 1 ~  r o ~ s t .  

DESCRIPTION OF THE ROCKS. 

nn Apurr, 3.  IS., h In~~c.oniinlrlcrintv In uotii11Ivr~IPrn . I l n ~ k n  In IRDR : l 'srnt fr th Ann. Repf. 
i s I I 1 7, I ,  11. 4 JIRI~HII, 14. 1': T I ~ P  IIETI.IIII~III~~ n e I 1 1 ~  IIJ ~ I I P  I'IWI~JI* 
vnrlrl .+IIIHICII, wltlh 1111 tu'v~h~~llt  nT t11v l lrrlng RIvI'I' ~ n n l  1lvl71rrltrc: R!\ll. 1'. N. I:rt~l. 
S ~ L I - V I * ~  ST,. :;I), [fH153 lq>, ?(?-?7: r l ' l ~v  ('1k17tk Y ~ t k f ~ t c  ~ I T [ I I ~ I * I W :  ~: I IN. 11. S. G I ? L ~ .  H n r w ~  NU. 
:XI, l ~ l l ~ . ~ ~ ,  1111. hh-xil, 



whilp the r l rp~r nf mrr n n ~ r j r p ! t i x m  X ~ I ~ I I - S  ~ ~ I P R I  to h~ pm-Mior~ne. 
Blow cletinitcl i h \ - i d E r . ~ h t r  ( IT  I I ~ r k i r  ;tp- itr I~~c.lting. 

Thp I i t l ~ o l n g i t .  - i l l t i  Ill ri I !- 11 T i Irv-r c l l r i c ~  ~ . c ~ t * k s  lo certnizl rocks I I , ~  

&@/ 1intli;lfi.'~ :r11c2 I-11 l i ~ r ~ : l ~  U Z ~ J - . ~  i!. -11gpb~tit~~ of 11 po.wiblg corre- 
sponcling aye. 

Tlit. ct~rr~larior~ nf t l b t h  rocl;- n t ( h.r.a. Iin~Iink,  nnd Y a l ~ ~ ~ t a t  is, in 
the ~riter's npiriion, ~tnt \m+it i \ - tb ly  wt:~lrli+l~rrl.  ~ \ - l ~ i l e  their reference 
10 the JAWPI* .7w+msit* i- i ILI w11 I I 1)oil ovitlr~ii~t~ ~ v l ~ i v l ~  l ip regnrd~ ns 
both insufficient :mrl ( I ~ \ I I  tl, :I { t i  ll'orrnl i ~ l t r r ( ~ r ~ t a t i o n  from that 
which bas been d m ~ ~ - t ~  frr 1111 i t .  'I'ha 7~1.igi11 t t  f Ilir ~3isfing c~iilence 
roncerning the n p  c~f t l ~ t b  -111ty 1't)t'lih t )r  t 1 1 ~  I - O ~ S ~  nf 1 1 ~ ~  Pr111f ~ t f  
Alaska from 171'al;~itat to I i n t l i : ~ I i ,  i-.. in t31r aritrr'n opinion. thst t l l t ? ~  
IE I'P :~lrnost certainl? oldrr t l  I I I I I  thc C~IIIPI' T ~ ~ I I s F . ~ c .  and aru. prnhubly. 
in part at lea..;t. lit te fileozoic-. TIIP f r ag~ r~~n ta~? .  t*rirl~tliv 011 tlw nge 
af t h ~  slate tlntl gr.;~yw;lck~ (II' t l u k  ('cult mllvr Thy ~rgion ~ n g g ~ ~ t e  that 
theae, too. 11iuy Lclong ill 11 IP -:lnlr g1ki1e1.11 I ~-tr~~figrltl~lbic posit ion. 

EATAILA FOEMATIOW. 

Lalre I r ~ t w ~ p 1 1  131j~~i11g :a1111 K:rtnll;l rivvrr ~ r h r l  tIlc tow l l i l l ~  b ~ t ~ ~ ~ e c n  
~ I I P  Imrr of tItr strvll  P:I~TPI-II 4 0 p ~  of ll?gged l l n l t n t  ain ~ n t l  T i t t ~ n . l I f i  
R ivw.  Rorbkx wliicl~ :rrr I~rnl ~IJ-. in  part uk least, equiv~lant tn 
theses or~tr~wy~ i ~ t  I ; r~rrr t i l  3hrrnt:lin. SicI~nrcalr JIountnin, M a t i n t  

<'~trnpIwll. :11t{t ~ I IP ~ ~ t ~ i ~ I ~ l ) f ~ ~ * i r ~ g  - r ~ ~ : t l [  lii[l- rrf tlii- Sic1111w11k ~egion, 

- - - - - - - - - -- 
Hclrrnit~r, P. V.. nntl Slwrlr'4.l.. .1t'1 IIIIP ('.. 'I IIV qtwlorr nnrl lu incnl  resotimes ut u wr- 

tlnn 1 1 1 ~  \7n~~lh-r I:I~.I'I~ t I l~tr l i4,  . i l t \ ~ l < ; ~ ~  $1 ulbvt4hil ] inI~l i< ' ; i t i t~~l  {%< f l ip  t7. S. 4:mI. Sur\-q, 
13111. pp. 33- 111, nr,urlrr. Illl'r.~-dl 11.. ' l ' l ~ r '  ~PII:I.IIIIIII' 311111 gPn1l~m- 11f .Ilnska : Pmt ra1M.r 
1'. ?3. Gml. Sllrvey Sir. I.i, 11Ii)(I, pfr. 25-::!I. h:rnut. 1:. K , g'upp~r and outer mSorrsE 
monrrea of r ' i . l r~t-~ n'llllnni A~runrl : n11l1, f', 9. I : r . c a l ,  Pirvvq- So. 244, 1906. pp. C ! L f l R .  

"roak~, AlIr.trl IS.. hx~'. ( '11 ,  l ' l r l l  1 1 ~  1,:. I I,. 1'4~-hij% alllll iize l a f  !!IP Y#ik \~ml  fomntlon : 
HarrImun -flnskn ~ ~ ~ ~ ~ ~ 1 1 l i I n 1 1 .  ~ n l ,  I. 1!Ii1 I. pp 7 5 - 1  $6. 

r l r lch.  I!. O., I I I ~ . ,  rlr. H~.lbtik*. .\ll 'rlrl T I . .  Iu+u.. (.it. 'Ihrr. R. S.. Thc Yakutat nay 
Peginn : I31111, f-. 5 (;POI. SIII-VVI S1). 3 I, r!>llG. !rp. 4 3  -C:! : t;iarinl g ~ - o l f # q  an,: pt~ysinq- 
rnphy uf l llr I'nl;utnt rln) rrgllrll. % ? ~ t l ~ l  11 t~1111l~lcr rill llbc hpd-rrwk ~ o l o ~  t in  yr lw  9. 
Blnckn,~ ld~~- ,  Eliot. Rcotmn~lfssr~nrv + I r a  IIIO t'rirftlrn rwusl From Ynha~tnt to dlsck Rlr-er : 
Bull. I'. S (:Pol. Surrrv Yo. 21 1. 1'1(Ii, I r I b .  w" G;. 

'1Emer$rru. II. K... II~u~r.lumu .Iltl*k!t I.:rrwllIllou, rol. 4. IIH34, pp. 11+. 
Ulrich, E, 0.. lor, rlt. 



Two m lnnssiv~ ant1 prominent 3unrlstones a m  present. Onp of tlicse 
is ui tht: top r j f  ilie Ihickcst nn(l most; pivmin~~it  lmtl of shale, The 
othcr is Gclo~\- the s~uiic. blinle, : ~ n c l  is und~rltli~l 1)y 11 hcd of d ~ l e  of 
the smne r.11:rpacte~ 11s l11e thic1rc.r. &:hale abovc it. 

Thc 11ppcr  sandstono is CI verlnin 11y conglomom tes, a~nrlstones, and 
shnles. npparently of great t h  iclmess. The conglomeraf er. t houg11 
m a s s i v ~ .  arp of irreplar ~ K t ~ n t  nnil podtion, an tnd grarl~ Inr4ally into 
pbbly mndstone or shale, or lose their p~hhles ~ntircly. The more 
typical of thc vongIomerates contain ~lsuollp weI1-rarmderl but un- 
sort eci pebhlm nf granite, greenstonr, peiss ,  ~ n d  n vnriety of othw 
roclr..: and minerals. Tbc! r n n t ~ r j n l  r:lnges in size from thnt of r e v  
course sand ap to n clinmeter of several feet, but is nsuxIly less thnn fi 
inrlws iu dinmetel-. So glacial fncets m wratc l~~~;  have be11 seen. 
Tlir ruatrix rclllaists of fine shale, sands ton^, nr ld  ~lr'lcow. 

T h e  f i  llIorring niollusrnn fnrms, obtained f m m  tlw Inwrr snndstnnr 
~~wrnlec,  were detcmniincil hy 7T'. R. nnll: 

l-'!bnlu :I promln~nt c ~ p o s ~ i l  ~ o r k  j11d a h o ~ v  tl~r Pllilkxt Tt~tllnn rlllnge 011 thr 
wwt Ixl nli of Z~ring  Rlr-el- : (-131 3) Ch fn?br!/fl, f tltdit!?)~, clf;Ppj~e?$~,  i1!0~##tfl, 

l l l ( f t .  T , l t o ? . l ~ t n .  nn t l  Iartr(rrlr'rt, tcw l11ii11y [wesen-etl to hr ~ p ~ i f i c i ~ l l p  Itlentifi~il.  hilt 
rloubtlmu UP ;\licic@nt* age. 

\\7est shtl~l* nf Rerifle nirvr. j11W nl~rwr Philimt vlllagl? : 11317) CJhbfitJII~~, 
Jfnrtjn111, :I 1141 ALcilt~m 

Wmt sltore of Tl~r i t ig  ltlre~~, m~r-half i t l j l ~  hplnw C;TPPII~'N mhln.  or 1: lilllra 
xl)ntc* ~ ' l~ i l l cn t  : (-1331 1 Tourl:: J,r~natim ( ?>. 

l T w t  s l l n l ' ~  nf Tiwing Rivrr. o r l ~ f n l l r t h  nlfIe h ~ l o a  GPPP~P'R Pill1111, nr  1 3  111ilt.s 

sp.. R 11r1 Inhr-t~rn~iilnlrlr  ~a%t1nylcw7s. 
Wtwt t)nrlli of R r r i l q  I?iver, nllpialtr* Iowri' P P ~ I I ~  itf f l r ~ t  is In~k1  golrlg n l~at i r : in~ : 

{4:EO\ A l t t cn~~~~t ,  Tuf i~ i l f~ ,  T,r,(lfl, a1141 1'1)ld;a Sp, 1 ~ ~ ~ 1 1 ~ -  ~ r t ~ w r ~ - ~ f l  ; (4727) Chi- 
oflrlln { ?) i11 rnnt~rrptir,n : R C l n c ~ n ~  ( '1) : (4214) Pbnmddr,x sp. nnA indctcv- 
n l i l ~ r l h i ~  r.tl&ro]wds. 

I1Inff nn west bnttk nf Jieriuz Rlrer w h e r ~  the r l r e r  Rows from Bering Lake: 
(4315) h'rtrlrr. Yrrrrfta, F'~82~8,  rhlotlr ( 1 ) ,  P~IR(YIJ~TPA.  Rpia~f70,  Jffiromn, nnrl 
lT t> l iT i~~.  

l l r b f i ~ l ~  on w n ~ t h  R ~ O I " P  of Rvring T~nlie, (111 first l m l ~ ~ t  wwt nf i ts  ~ i n t l r t  : (J:kl(I) 
dfrrrr~mn. Srvrrif  rr  f ?'I : lwnl+nl~l~f  1Iinrpiie. 

Split prtwli, 1W-W) yinls nljorr lli-nilrh thnt Ilelds ngn Illst thp Rtrlmnnd 
F r p ~ l <  (1 1 v i d ~  : (4223 \ 1'~vftntt. 

@'l'ller~ IS :I pmsibillt> tll:~t the wrlie~' 1': Ill errur In regalad to the ezisfeot>e of two 
~nutlstones nnd thut thew is 11nt one, wlitrl~ Is on tog of the *hale, t11e agpsrent Iower 
one, with  it^ underlying shr~l~tr, l)riiig R r ~ l l ~ t I t 1 n n  l'f tllP 111)pel' ylmn~l~tnntf nnd Rhlale by 
fznltlng. T ~ \ P  P\~<I~uLv nn ihtn p l n t  8.111 1w I~~?ICI IWPL~ 1131t14 AKP an11 c ~ ~ r r l n t l o n  (pp. 
37-41 I sntl Hfrii{mtt~rtk f 11, I t  b ,  



Gulch back of C:T*IIC'R (:'rlli!b. Jtrriflg Jlf rw: ( , t I  19) .I R I I ' I - ~ ~ ? I  E]J. ?'lits   mi- 
m s l  I s  erider~tly :I rrlrwieA 01: .Inlfar-im. nlf 11ntlgIt Knnkrm RP I l l ~ *  finer ( l I :~p~oLlf#~ 
charncters are I:icliing. f 11 r v n ~ r n l  niiilinr! 11r1tl ntllrr c l~rntc l~m I t  clnselg 
r e s e m h l ~ s  thr almblrr; nlllrls n l l ~ g ~ . ~  ir01ll IIIP I ~ I G I A I C  Sltwmnlc in thr l l m ~ t  
and is i t  comulr~il Pi~rttt t l ~ r ~ ) ~ ~ p l ~ q i i ~ t  tllo *l'~Sfli'tq. 

T e s t  fihnrv itf norjiig R f v ~ r ,  1 :  in!lt,% ~ i l ~ r n  P ('ltllIc:~t : [.!31W Sc!ti=n.v#t,r S]L 

Thei'r nro ~11:lny R J ~ ~ I ~ ~ P I I A  ni thin i~ l r lu .  :I nrl :~ l l l l l \uc l~  :~p:i l l~ w n w  01 tile Ih1r.r 
clisgaoatjc rllnr:lciertr nlrc I I ~ I N P I I ~ '  1 kl111lv 17r ~ 1 1  rmtl~~~l' ;l~ilt!s to IVLIIPII I C O I I J ~  H A  

~ ? t i ~ f l i ~ t 0 1 ' 1 1 ~  I ' C F P ~  It. 1 ntl i  Iiir'JJil~~1 I I +  thkllk 11 l*oEi*!!c$ IIPI'P. 'flu. 1'2121f,rr of 
thin ge111t~ Is Trtui~ tlip 1Cre1%1u~ to tlw l?r~-svlht, r11111 It !s # I  I ~ ~ I I I ~ U I O ~ I  f a ~ r n ~  t l i ro~~gl t -  
out ihc T~r t i r~  KT. Jt I H  voiGy YIII!! 1:1 l' I I! :i t+1)11i111(31j 1 ~ ~ 1 ~ 1 ~ t t ~ r ~ ~ I t 1 w l  njw,lps rrF 
h'cbi:aefrr. ~ I - I I I ~ I  t l l r  u]q~t~r  I . :~)r . r~rl i .  111' i l l r ,  I;lilf. 4 r T  \ ~ ~ l ~ i c l i  1 1111rv R r m ~ d  uri~nlrrr 
of w l ~ ~ ~ i ~ ~ l i l i ~ s  Irr~l~l  I I I ( V I  IEtle~ 1 1 1  31 I ~ w I ~ ~ l ~ l l ~ l .  11 In l1rt1.111~* pml~d lhe  thnt it la  
ac-tunlly I ~ L C  S I I I I ~ V  qwwitb~, )I t t l i~b~~gl i  It IF 1,111s~ly r ~ l ~ i ~ m l .  

L ~ h o u \ t I  I I I .  h i c l l~ r t l  111 1'1~clirtl I lltb lltrls 4 1  u T t ~ l  !riry, ~lornlhl>* Iuter F ~ L ~ S I P  or 
nwly  hl lquatwt* i r l  tLnctb llitw+ In 11\11i+r i~~r l 'ml~~~r i \ t I \ . r  ~ltiltnlitoF~~gic. erlrle~~re. I 
ultt sorry tll:~ t I I111 I.:vllii~~rcll 'I*III flll 'lil~ l:icli Ni1111r' U P  till' FSRPI I~  10 I fen 1 1 1 ~ ~  l o  

~rtnlrt! tltrt tn t l t , i t ~ t . r ~ l l i ~ : ~  t l r l ~~  sil rhtb, ' ! ' ) irrt* I..: 11 )I:IPP j~l.usilill!t;p t11flt t le  S I I ~ ~ ~ I F I H ~  

Srh lc'ndlrr' t111:lit 1 1 t h  I I  I O I I  tl~(bi~ I ~ I I I ~ S I I I ~ ~  f l ir l~j  nP I I  P~UII)IPI* S ~ I ~ I I ~ ~ R I I ~ I ~ ~ ,  pHher 
Ilrnr frretur' nt. 11 r ~ l ~ ~ t r ? t l  K~:IIIIU.  111 iv11 ti+ I ; !r th  thtv ~l~qr~rnltn 111lgbt be prc-Terrirl rq- 
nn frts nH tilt- I~ :c l~l i i~~t l r*r t~~ r~rIi11~11r.t~ 1s 4-rrnr-rr~~rd. "fbv fi iurlol~,  wlticb i s  rrii 

, cbxtcffit~l c.l~rt~?tr'trr ur t l ~ t >  t r . 4 .  I w  r i b  ~lorll.ly IWVHI~I'I  HI^ t1111f 1 c:ln 110t  t let~ix~Si~i~ 
wlt11 t -~r! i t l l~ ty  1111 of  i t * :  ~ ~ l i : i l ' f ! ( ~ t t * l ' ~ .  1111(1 f11v t h t ~ t  I ' L V I H ~ ~  iberc must ba finluc 
#101~bt 111 1 1 ~ ~  l t ~ t t f  tpr, 

Thr f t ) l I a i ~ i t ~ ~  1 1 1 ~ 1 1 t b  r r l ~ t ~ ~  i t l t v l  f r t 1 1 t 1  t i l t s  Inn-rr stul~d.;touo vcre jrlen- 
tificd Ey F. 11. I C t ~ r ~ ~ r l t o ~ t :  



\Vest lm1111k ( I €  { ' h t l k ~ ~ t  < 'rwk, 2 lt111tw ;IIIO!~C V O : I ~  : (43!!2) L ' ~ I Y / { ~ O ~ ~ I ) ~ I I  tts ? I  a 

L a ~ t n l i n .  Vflrur~rn : ~ t r o l ~ ~ l $ l y  5Iluc-rrub. 
Left h r ~ k  nf Hllrln f'l'lv~li. : I l~l l r ,  bar~itlr ~ r f  :I l1:11'1* 1;111,11 nnd just 011po~Itr 

the nluntli  nf tn-tr rt11;1 l l strt811 IIIP ~ I I I I  t . I r ~ l i l  11 r; :I lrlc ll lnr l ~ f i r p  ~111ptying 
i l \  tfI El l r !~  t . ' l ~ k  : (4::2I I f ' ~ t ' l l l ~ f l ~ ~ ~ ~ l ~ ~ ~ l l l l l ,  I I I I l l I l h l ' l  1 t l H  1111t ~ ~ 1 1 ~ r h P l f  Rr1 HH 10 Ills 
i i u l r t t . r~u i~ t ; l l l r .  and f r t ~ ~ n l t u c t t t s  nf I ' r ~ l r l l ~ ~  ( 2 )  31 Ia)t.c-~lv ( :'I. 

31Stv11~r C'rwlc, n tf ' i l~!~t$~ tny nf It~l!voorl (!I'VII~; : (bltb?m~!l iol\, i 4 H l  rlwt : (4:?!4i) 
K s t i u r t  rl.nI~ It1 vtnwrrntlnn. 

llC%ltl i ~ f  \!'fit f 0 ~ k  tlf ~ \ ~ V + W ~ I I  ~'lvl*{i1<: (,l:k!!'l) /'f't'fl'll, 8/>ittlt!]f~lfx ('!), l )< ' t l -  

Irrlitrm. If cmitI~!rvin, :!lid I t l ~ l e t ~ r t u l i ~ ~ ~ l ~ l t r  col'nl rrl,ti lling I nl,.rrrr!~irr. 

('tvwt t ~ f  r1tizv. 4 111i1i% 114rrth I ~ I '  J'41ii1i FIvy ; 44:E 1 1'4rfiqf sir. i i ~ ~ t r  t ~ ~ r ) ) # t r -  

d-t ]tr.~~*iv 1 IILTI. 

* V I ~ ~ t w - f ( r ~ i r ~ h s  4 r i '  :I ibji i i i ) r t l ~ \ t ~ ~ s ~  L$C l r t*1 i~ i  11vy : 1 XP2-I ) IT~IYII sl~~tle \\.it11 
~ V I I ~ I ~ N J I I I  I I ~  .\ I ~ w - ~ ~ I I ,  1 WIII)!IIJIJ+ I I ~ ~ ~ C ~ I I P .  

KV:I 1. ~bitrl llf IbO1lll 1 1 4 ~  : I'ltr~r.oJtIrx ( .! J ~ 1 1 . ~  ('rtFlixlri 1 '!) #]I., CDI~ I IM  HII.. 

k'rrxrra hl},. .\ f I H ( V ~ I ~ ! I ) >  1. I ~ * M S ~ ~ . Y  2 SII. (PIIIZ~II 1. ;IIIIJ+I'FII'IJN np., D ~ ~ I I ~ N I ~ N N I  KII. 

" I '{la rt Il~rllvr.I:i 1. 31nt t11v. f : o ~ t ~ r x ,  f.'uxtrr, xuul Ilct i lnllrr nt lrrrrk like ??*rue Sawtu~."' 
i.l+lt\\'rmrvl 1'0t11l liey urlrl Btr:itvl+rrry 1'0'nlnt: d.u t lu~ / f lp is  (:.I R[I., S ~ ~ t ~ t f - l r ~  i 

m]~., Ilr'tftrtlltt~lt Hlr. 
Hlllltll ~ l b l $ l ~ l ~  chr ~ Y j l ~ ~ S k l l l #  ~ ~ l ~ l l l ~ ! :  (A::Ilb\ skunl! r-rnh, c,f ~sti81ct n]m-ltb3, 1 1 8 k d  

I I I ~ ~ o ~ ~ * I ~ I ~ I ~ I I ~ I ~ ~ ~ I *  IIIMYIPH (rf N~lf ' t t .  . l I ~ ~ ~ r l t ~ i ~ : ,  T l t r u ~ i t ~ ,  I , I ' ~ ~ E I ,  i'trlrlfrr. I I B I I S  I , # r r r t -  

( ? I ,  I ~ P ~ ~ ~ I I I I ~ I ~  ~ r i ~ ~ . t q l ~ l .  
Iitkalv11 a111 i ~ 1 ~ 1 ~ 1 l ) f ~ ~ ~ ~ s l  %!!r1r4, ut K~tfitk ~SI;IIICI .  'J%P s i g i 1 8  1 ~t tbt l t~u  :I 1 nqriitli t 3 ~ 1 1 I  

o f  \ Y I I I ~ I ~ : I u L  l4t111tl l ~ t ~ : ~ i w  S. h 1.:. f u ~ : r g .  1 : i 43!W Mat-t-itr like ttri!~dirt~rht~rttt ( w ~ t  
I!! ~ t I l l l - 1 . ~ .  

X I ~ I I ~  v:i!)Ii~ ~ I I !  l < ~ y : i k  I i b g ~ c v t t .  K I I ~ : L ~  I s l a ~ s t l :  (43!11) Pr1in11al s1)ee[men of 
l'lllllglll t.11 t rll;lr. 

?'lie r.r~r*lrs cxl~asi~r l on  t 11r ~io~. l l l \cr* t  alrnrc ctf  Ti:1p:111 lsla ntl rot~sisl 
of Inlrls of t .cr~rgl t$r~l lsr t~i ta .  ui l~~rIs ir~n~.  ~ l a ~ r l  h a l t . ,  with a mar in^ f nutin: i l l  

\\-3iir.I~ I\'. TI. D~tll :ulrt lEt~lpIl ,bnoIcl have* identified the foIIowing 
..JM~V~PS: J,r'rllt 51). ,I, (srl~onth). >'nJr!im nfF. xrisnlr~+nta IJaLl, I'oldirt 
:I IT. Iht-nr-irrfr~rmi.v T3ttll. . l / ( t r - v i n ~  rf. rrr7m1-em Cimcl., Pall&tn sp,, 
.\'#rlir.rr sp.. / ' h t ' ! ~ ~ ~ ~ / r ~ r ? t  1" S ~ E .  .I., / ' . ~ ' , I / X O ~ ~ J J Y I ~ I S  5p. fJ., RosfeZlt't~~ cf. 
irrcl w v r r t r ~  COIFIY~CI. 

STILLWATER TOlmATIOIP. 

The Stil I \VR tcr for11 l n I , i ( n~  OC(:II I )~C'~  I110 enlii0e ~ r ~ l l ~ y  of Stillwatm* 
C m k  ant1 ~ s t c t ~ t l s  for snn~r rlisi n114,r nl, the rallryh OE Troilt 1111~1 

C'lear rrr~lrs, east 1~81l.tl t r l  ('11rlych11 C13rrlz, 11nd w\.esttt.u rd pl*ohaldy 
t l~rorr~hoi~t  tllp t l u ~  ir.c> :I t.rin of Sl~ut*lri~m 'hlnimln inh. Othw nm1.i 

nrr on the northrr1i nntl rrrsfcrn shorrc; nf Jkrp Lnkes. on the wed 
diore of R~~slltxliti I~t~l<c, rlllrl i ~ i  laic ~ n o ~ ~ n l n i r i  north of Rering Lehc. 

The fnrniti t,ion rbnnni.;t,s of sl~nle nnrl snnrlst,c~n~ wit 11ont rhnracter- 
irtic. berls so fzr  21s is now I;no\iln. Ntr c l r b t n i l l ~ : l  brctions I l n r ~  h ~ e n  
rj~easirretl, I l l i t  the tl\icbli~\e-s n ] > p a t ~ n l l  ly PU-ccrls 1,Ot)fl fwt. The h a w  
of the forruntion has not ~ C P I I  ~rrogrrizrrl. 



I l l  'St'nlTTIt I X .  

Thcl TCuc1itnl;n f n ~ m n t  inn ncvi~pir- pnrt of the crwt nnr? mite11 of 
fhr rn~trl.n 4nlw of I<u41tnl;11 Rirlpa. :lid ~ s t ~ n r l . ;  ~~-cstn-snl ilirnttrh- 
wt; thc rtrllp,v 111 C:l~-lmi C ~ t ~ ' 1 i  ~ u r l  111) t l ~ r  rfiif sitlo of Slr~phcrtl 
P~.rcal: t n J,alic~ Cl~rl rlottr. 'I'hr.  ]:I 1.p-1 l;irnw~~ :1rtx:1 esf e n d s  in a lrroad 
Iwlt  Rnnr tlir pa-teru ci lp l  c ~ i  l i~~- l l t : \kn Gln.ciw In the northeast 

: ~ n d  cxte~id.; -out11 on Il~r ~t~turnt :~ i t~  -iab frw ahrrttt 'E 1t1iFv5. 

TIio K~I+I-IF~~I::I ~ I ~ ~ I I N I  I iwt or~i-lir- t lit1 St i l lwntpr f o r t t ~ n  1 ~ C ~ I I ,  11t-cd1- 

111)ly P ~ I I ~ O V I I I : I ~ J ~ , V .  ~ ~ l t l ~ t ~ i ~ g l b  :I- 1 1 1 a l  v ~ ~ t i t : ~ v t ~  : I ~ P  i ~ i  mnny pI:~rw f:~itlt* 

thr emrt rrf~t ionr  :inb 110111~  1 1  10 i \ . i*IJ l i ~ ~ t ~ \ ~ t l .  

It. w ~ t ~ i i - t -  predorninnt~tl~ of r-ci:rr-iA nrkow. iiltharigli ~ ~ I I I I C  SRIIII- 
stitnne nnrl tn11cl1 PI~~IIc alrfb ~~t'tbkt'~~t. i t  C ~ I I ~ I ~ ~ ~ I S  3 lt~rpa I I I I ~  I I I I ~ I I O J T I ~  

n ~ ~ n ~ l w r  o f  m a [  l ~ ~ i ~ - .  JIf~s-i~lt- t * o l j r I i t i c a ~ ~ h  firis I I O ~  ktlown t 0 IF rpprp- 
~ n t r t l .  

TIIP t l ~ i r I z ~ ~ r ~ ~  crrr1rrl.; 2SIIC) trbrbi, t lw (asl~r-t tclt n l  not I t i r  1 ~ 1 j a n ~ v 1 .  

Tlir follon-ing ectiott* tr~1~1r.-r~tit t l t c b  r l 1 l l w . r  1~:'1't n i  Ilir Ikrrnatio~i 
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('f#llI -. --- ---. -,-. _-------- ----_---------__ 
1 t :~rk S~larlilsl~ n l ~ n l r  - ,. .-__,-.--.-___-_----------------------- 

Cku 1 -- - - - -, - -. - . . - - - ,, , , -. - + - - - - - - - . ---. --- ---- --_-- --_ - 

LMrli blackisl~ stifrlc. -----------~-_------ 
CmmE -----,----- --.,---.u...A---_-----.L__---------------- 

Ihrrlr b 1 1 1 ~ t i i ~ 1 1  shtllrvt iri 1 1 1  s t > l h r m  l 11111r+. (11- IPSS C ~ F ~ O I I I L ~ O U R  

T l ~ I ~ ~ - t ~ q l r l ~ r l  ;ll'li~#t! ll'Ii11 Ahllltk-. . --  - .. . --- _ -_  _ _  _ -  ._ --- ------- 

Hnntlg sllille -.-----_-..--. ,-----++. .,..,- -.--------- .-_. ------ 
hrliuw. ------ ---- - -. --. --- . -- ,L.-----L---  ------------- 
Slllltl,V ~ l l l l t ~  -- ---.-..-- - 

drkn~t!  - - - - - - - - - - - - - - - - - - - - - - - , - - -_-_--- , -_- , - - - -+-_---_-----_ 

I ~ h n l e  --------------,---,-----d"----2 - ----------- 
Flllggj ~ l u i l  thill-beil~led arkouic HIHIIIR~OIIP wltl l  tlltn I-:I!C':I~FOUC: 

I~erls 
TWn-bt~ltlml urkose w~nd$totbe 
Thin-bdderl s:lndq' s l x t l ~  wl th mlmrawrrw ~ni~r iv l iou?i+_ _ - _ll-ll---llll 

L'ucal with shaIc; outcrop crbw~~rrtl, afmtlt f-11 ~ r f  clwcu coil1 

estimated - - - - - - - - - - - - - - , - - - - - - - + - - + - - - . - , . - + - . . - . - + - 2 - - ,  

('on7 -----------------.- -- - ------ ----- --- -,-- ,------ - .---- 2 Y 
Slinlr -_--------- .---------------------- .-- .---- - - - +  - -  - "---  -I 
Crrffl -------------------- ----- ------ - -----: 1 11 

SIIAIP - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 
Sni~rly ~ l l n l r  mitli cmlrretioos - - - - - - - - - - - - - - - - - - - -  ._,-..,,,,- HL 
e':brbrurrcetr~rs E ~ L R J P ,  m~ucn-bat rru~lty)lcvt ------------------- .---- 2 
Flkr~(ly ssL:rIe ---- --.-. .. .-. 2il 
l'~t1+1~~nnc~rrrusahale 1 
S1rlht1.r. slialc ( b l u l ~ l t )  34 
ronly 1 r c . d ~ .  nl' cnrbor~ncrcrtts s b n l c  ---------------. ---------- ---- - 4 11 
Fnl~Iy sl1:~le \vl th cal+nrmus cilucretiuua -------------. - .  - - -  -- !<!I 
Rnsp r;r.ctlnn in bottom of Cnrbon Creek at  nu elcrntioll of l.!!3> 

fret, but the coal gcrles cantlnueS on dol~uwnrd. 
-- 

1. 311 1; 

Ft. la. 
Sl~nle, cnrlbo~~nrcr,~~ (ov~r ln in  by Tnliun f o ~ ~ u a t i n u  ) -------------- 2 
Shnlr ---,-------.-------.-------------------------------------- 1; 

Cout ( ~ t ~ : i l $ '  nt lmitoni for 1 foot) ------------------------- 3 2 
Shale (ilnrlc, hut went l ~ c ~  Irrrr\villeh 1.1ht1) -------- ---------------- I r  

( * r ~ c r l  -----,--,,,--,-,,,,+-------,--L----------------------- 4 8 
P11:1lt. (rlt11.1i. ivltlr wrrrlrb i . ihi l)  - . - -_--_-L_.--_--- - - - - - - - - - - - - - - - -  A 4 

-- -- . .- --- -. - - -- 
I~ h e  footnr~ln, p. 35. 
~~'I'IIP 1 1 1 ~ p r r 1 ~ ~ u ~ l  Ira.rI Is Rl*  fret lwlnn. U. S. L. Y., !inyak M. 1. 
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In. 
Frllnlr, h111r. ?uludy .......-...-.....-. + .................. 
Avtrcbsr? ,- ...................-....-....................... 
Slut lr. tlnl'li ...........................-..-................ 
H l l ~ ~ l v ,  VJI S \ ~ ~ I ~ I ; ~ ~ ~ ~ I I I I ~  ( !v\tll h111ds 11f  * - ~ M I  I I; tat 12 II~~+III~S th It-k-I~S- 

Slin lr - --- -- . - - - .. -- . - -. . - . - - - . 2 . - . -  .-. 
. . . . . .  . . . . . . . . . . . . . .  Arkow. tl~typy - _  - - L .  - -_. - 

. . . .  Sl r l l l ~  . -- -- -_. - . .- . . . . . - . . . . . . . . .  - . --. 
I'rrrrl . - .. - ...... - . . . . . . . . . . . . . . . . . . . .  _-- . -- -- 

. .. &h:# la. -. . _--. ----- . . . . . . . . . . . . . . .  .- -- -- 



!'I. !rr. 
* Sllnl~ .--.--_.._..__. _ _ _ A _ .  3 7  

.\rli#iwa .. _---_ -. ................... _- ............. 15) 
SIl:lI#- ............................................... .--. . 57 
I(ri*r. #if ?.t*.tirri~ : ~ t  :~nl i~+l i i i : r l  alxtu cr l t  d i \ . l d i ~  t t t  I~trrial t r f  C h t l ~ a l i ~  

. V t r l l r r r t  r l f  tf1tpr.1' 11rlrl r t f  h- 1r.4rfrrktt f~rr .r~rr t l i r~~r  r r r r  arrtttkvr'rr r , i t t l  rrf  ~ * ~ / I ~ I ~ ~ I I ! ~ ~ I ~ I I I L  
1 t ; f f r l t  ,. 

121. In. 
Arktr*~.  I M P R S ~ ~ I ~ ~  ~ S t h  t11Irk T~rnl* #if W D : ~ ! .  . . . . .  . fm 

C'rwI ( 5  tdl l i  rw.t thir-k wit11 P I ~ I I I P J  ............................. 111 

.trknw. .................... -,....--. ............ :1T 
1 1 u a 1  r 4  .............. ---_. .,_ , ... ---. ....... . Jll 

f'rml -_--. . . . . . . . . - . . .  .., ................ .---. .....-- 1 
TII~I-lu*ldni albi~ly nrkriur- .. .-_,-. .---_.. .............. .__---. . W2 
I lark r;ll;il~-- ....---.--...................................... 9 

. Cnrr 1.v FIIIIIP --. ............... , , 5 ................................ 
f'frnt .............. . . - - .  - -  - . . - -  . .  - -  1 

Ihrk  s11ah- wit 11 c-!)It-11  raw!^^ 4~111t'Wi IIIIIS-  - - - ---. . - -. - . -. - - -. . -. - - - -. rXl 
Sllr~Et* ................................................... 1 

1 ...................................................... 4 
Sl1:tll- ...- ---. ...-............- --- 4 ........................ 
1 . . .  - . . . . . . . . .  ..................... 11) 
I I 
I ...................................... ---+. -..- .-- 1 4 

HI1111t' ... ...................... ........... 2 
I  ti rk ~h:iIc- m-1111 cwi~r r# - t  I ~ * I I * .  S # * V I - ~ ; I  I tiilzk t1m1s L I ~  ~~rl<i*sP.  ti1a11 WY~*EII 

l ~ v l s  11f r r n d  \ r h w  t h f r k ~ ~ r a n  t n ~ t l d  unt tte ~Irtermir~rrl--- -..... TE: 
r .  .............. .. I I t l t i - tu~ldml nrktnr? ........... -,- _--------_ XZ 

..... l a r k  rh:fI~  I 2  
>tr=nrr~irrr!~cnt r t n l l w l  IHTRIIW ~ r f  1rrfgiilni.i  t:- of t h ~  IWn. 

- - 
M1 5 

FIlHHl 1 H. 

tq#i!lI a q w n l t l c ~  llmlr 4;l3t1e 'I'filll l -:t!) l l l .  1:v fwt \vest tbf t+t1:11. [4:w;) , l f f l P -  

tm rrr Slrirrffl? ,Vr~ncrr? 

tirade Trrl I1 I':\t111a r * r f l I  ~rlwmirug. ~ilnng wwt k-~tltnt-t r l f  shale R-ifh vmI : 
.trrrlirr HI*. 4. . t .  .~rrryr7rrxi Ilwr. clicr>t)'1Prfuurrr1.9 Imrm f r a p P n t s  nf ~ I ~ P I .  

l q ~ i  \ es. $t@ri~s-  .\ r*fir? . / I , ~ . ! I I . I I A ~  Hwr is nf > l l ~ ~ - ~ n *  rims. ;iiId n - h i l ~  t 1 1 ~  - 1  r ~ 1 1 ~ ~ 1  

in thin t . l~l le- t in l i  In i l r ~ t  rlllltc tbr %imp it 1s pretty r.lo?rt.. a r id  fvr this rennnn E 
shuuld ill(-I lnt. t11 rr.m~nl t lit. : i p  as ? I l i m w ~ ~ .  

.\bnlrt I'Al ?wt w ~ i i l l ~ ~ m t  of 1'. X. I- JI, I inynk Yo* 4. Olle F I W ! I U ~ ~  with 
mod n l ~ t l i i i e  I I ~ I ~  110 11~rvnf iun .  k n t w l i l r  :I h'npi)tfl t tr ,  nr r o n j ~ t l ~ l n g  nf the kind. 
Xot s i i f f i r i rnt  to d ~ f ~ n l ~ i n r  :I-. 

Abnut 3nCI yards WIIII 11~1st nf m r l p  r r f  fnur m1nl1 I:tkm nllnnt 1 : mil@ north- 
pnst nf nftkr ('barlnttr.: 'I'w,r.n ? i r* r . in l r~ r~~  with f;iirl,v z~uwl rrrlllirte. Ibtrt nn nPrm- 

- - -  
" %w wrtl~*il SO.  I\*:. ti. 7s. and 1'1. V I I I .  



tiun. Pruh:ibly Iw~Hel.: d*f ~IIIIV t ( ~ ~ r ~ ~ i i ~ t r ~ ~ i #  1rl1aa14. l r ~ ~ l  111d, ~IIRIc.IPI~~ I~J ~ f f  l~ 
w e .  

Red uf creek florvIua Into b w d  nf I'niiyon Crrql; frotu 3!u1ii1t t ' h c w ~ ~ ~ ~ .  HI ml 
rlpvatiou of 2,Mm fwt :  / J r ' / r r ~ l ~ l r ~ r * i ~  WII. ~"f. I ' trmfrix  ft.lpirln Wwr, C:IIIPIUH w.. 
, l { l g / ( l i ~ ~  FTI, ' - l ' / f , r i ~  f /4/f1i11t~ '' Is JIWIIIII 1I.v 81 t :rthtti(-wr!ls F[I~~vII% 1111t tilt* lmr- 
tlcuttlr ~ p e c \ i u c ~ ~  w l H ~  wlll(.lr tills In I ~ ~ ~ I I ~ N I  r(v1 WIIH t'mlti it 'I'PT~~II~Y (M ln re~ t~? )  
horizon. Tbr gr~ut~l'i(a r ~ f i ~ l ' v ~ l ~ . r l  lrr ~ i i ~ ~ l ~ ~ i ~ l ~ t t ~ l l y  wn)11~, The two d l c n t y l m l ~ ~ ! ~  
lue~~tilmed t 1 1 ~  very III~H~PI+~I III 11 1 rllril ioaill('C, 11111( 011 I I I ~ R  IIIWPIIPC ~RRIW I ~h011lrl 
l n c l i n ~  to ~(TII rtl t11v ;lgrt :is 11 I~I~-~>III,. 

Cnwer ctistem trlhiitr! I'Y III' S l i i ~ q ~  ( 'l'cwk. tr~~r' . l~ulf 11l1le nhove Its uln11t11 : A 
sirtglr hio#lkrn ~ [ ~ m l i ~ l ~ \ n .  Fupgwtn .\irrlr'rrrt~r~rl~r { /~ 'rr~l~lrr t r  Ilr.rln. The :IF($ I R  riu- 
rprt:~ Irk, 1~1it If t l ~ l u  !q~twlw lu ~ Y I I ~ ~ I ~ I * ~  IF l ~ 1 ~ ~ 1 1 t I I i t ~ l  It n l ~ ~ ~ i i l i l  111- li@1111 I. 

P:levatFo~~ of 1 . M ( L  f ~ r t  r r l l  r.r.cnrbk 1lt11lxtyI11~ I11111 la'irnf l r r g  J , n k ~ ,  wllere tmll 
fm~uh 1 [ t ~ p ~ r y  ! 1 ~ 1 ~ 1 1 ~ ~  l r i ~ s s t ~ ~  :t I~~ I~ I I I I~  t 1111 * t i f r ~ ~ ( * ~  JJr]{rrp/t8r!8 nl)., Qiir~r:fds HI)., I f ' f k ~ & #  
sp., I-lfirr~trr ql.. . I I I ! I ~ I I I ~ * :  rll,, f 4 r , i  I I I I -  FII. 'rlils 1i11i(~t't1!1 IN ~III[JIP I t i  11t111)1itlt zlud 
benntlf ully ~~lrw.rvwl .  'l'l~v ft-r~r In :I qllt'1i*lZ11 H~I~*.\PH 111irI IIII~MII'A fqr lte new. :IS, 
iudpetl, alrr :I 11 tbt. rrtlbtv' Tqtt'ellu. SI I fit r 11s [ $1 111 ;ihlv ~ l ~ t ~ r u ~ i ~ ~ c ,  tt~ls IR I I C J ~  

KP~IIII ill ~ i ~ t : ,  Irut J l t ~ t  ~ 1 1 1 1 1  I l l r ~  LILT [s t 11111 i~~ !c t '~ t : i I~ l .  I ~11~111I(1 fhiuk I t  ought 
tu Ire 3lir~.rrit., 11911 rrlt l ~ r s ~ ~ r  : t t~ I.X~PII*I\ r s  vluelllr! rl.11111 r\.ltli krtort'ir HIuccuc flurtkr; 
IIH P X I I C ' ~  ~rrdltirl l l I* Ill i l * r~ l l~f .  

I .o \v~r  VIQST~T~I t riIm41t111-y 44 Sl~a-v~r a 'rwnl:. 41t1tl-11it lr utllts i11ruw its iuo11t1~ : 
Veor'axf w t ~ .  I'ir,tr*? rj l, .tc41 ~II$I<I~~I~$V$~. p~rwwil!!,r Keiktkt, 

Sew I+e:1<! of lir~l-1112 Itl\x.r i r l 4 1 a 1  t PJH.I+~IIIPIIH t.wl tw. t t~ l  IIF l'lt~lf. I\-. 0. C!1.r,8l>y). 
Holio ~ 1 ' .  r.f. N. rrrr.ln~rx I l~u*r ,  ~ ' r ~ v ~ ~ l t r w  Jlrtr.r~rrrrrt'i! (Fqrrlres) #t.t.er, Uefuln yri~trs 
EW,. Nrttrlrr ~1.rrrrrlifr11irr 1.3 I, : ' l ' l$rw.  ilna ~. t . l l -k i~ t r \v~~ Fcrmbs fcr!t11t1 in ~IIF d t r  

mIlc~l .in-Iic .\Ilrxr*btr, t1th1 I~ t r lE t * fv  thin t ~ x v  f f r r  flip lnvls whsice thej ccttmr. 

Thc T(I~LIIII ~ O V E ~ I I I ~  io11 i r l t l  #'14#qr ;  i t11 IH I~  11 ~ I C I ~ P S  of L i k e  T O ~ ~ I I U  :11it1 

~ * x t ~ r ~ ~ l s  ~ I I P I N V  1 ~ ~ 1 - t l 1  t t~ f i l l  t in~-~ l~(*: i . - i  t t )  t 1 1 ~  tmt lp  of the fists h r d ~ r i ~ i g  
Nt~ri in Rivrr (ilrbrirr. 111141 10  In* J t c b  C'1i:irlnttc. Tt rrlm ;or.rlver.: lnrgr? 
:LPUIIC; CIII tllr rlnc.ci s t i  1111 I I O I - ~  llwtsi -Itrln** o f  Uitrhon wnd C'hnrTottc 
r ic lg~~s,  an f l ip  ~ - w t  s l c ~ ~ n ~  t>f I<IISII~:II~II R i t I ~ t * .  o i ~  tilt- i.i(lp norfl~ of 
M o u n t  I: Ia l~ l l i  ll OI~. 111141 Irn t Or lltlrtll\\ r+t 11 1 C'~r~ulinpl~nrrl IlEdp. 

'I'IIP~P lbril~ ovv~~I i tb  t 1 1 t h  I<i~.-l~l ~iki l  f ~ ~ ' ~ l l i ~ i i d l i ~  I* I I~~~~PI~~~:II) I~. f l113 11.i11\~ii- 

tion a]  j p u r ~ r i t l y  r r~ l~~rc ls r t i t  inLr il r+ i \ : \  t l p ,  f ro i i1 i'rtx~L1-lc1  PI' to illllri~lc 

orrnr l i t jo~~b. 'Tllr f l ~ l ' ~ l l t ~ t i o i l  ih 111 1~t l .c t  2.:10(1 ftwt tl1i[4i. flle Itrwct. 2,Wlo 
foe( c ~ o ~ ~ w i s t i ~ i ~ ~  cnliit.11y o f  sulir ly sItillc+. t\ l l ict~ ;arc ~\*\.rll shuwrt ill tlrtt t: following sect ~ i l r ~  : 

V i .  Jn. 
Ht~ttdy ~ h i ~ l t - .  111~r1.l.r- cxlrrrrt~l. Ilrr$>ilrly 1111r.t.t~ ; f i l + r \ c ~  .-..___. __- - -__-  4 H 
Sw~tly HLIIIII, (tolh of this I I I I I ~ ~ ~ ~ S  1 1 l ~ l i ~ ~ t  lu l i 111  *rf I'lll'[)(ru I i i~ l~c : r ) - ,  -Iff 5 
Ib'l!tt. plfnly W:~III~R~(III~* - - - - -  ----- .. --. --- - ----. _-- _ -_ _. --- -- 7 6 
Fi~lrb snntly ~ h n l ~  - _ _ _  _ _ _  _ _ _ _  . . . - _ _  - _ - - _  - __--. 2 1 
Snnqv HII:IIP - -__---_. _ _  - _ _ _  . __._--- -- -.-- _.--. __. _ I !  5 
Firbt-pralutrl n111bly %tr~tl~+tntlt.-__ _-.,._ .$I1 4 

- - -- - - - - -- -- - - - - _ - - .- 
'The wctknn 1 4  t h ~  Lirlirlllnka FnnnaLloo rrn p@. :r2-24 underlIr~ t h l ~  wltho~ll t i  IIVP~I~. 



Ft. In. 
I m r k - m y  ~ ~ I I P Z R I ~ T ~ ~ Y I  L~I:I ICP. - .----_- --- --+--- - - -  --. _--_ _. -_. T~ I I 
(:~IIY ~ \ ~ ~ ~ ~ c i : i  l i 1 t 4  nltnh* wi t  11 +IIII~* t l i ! i h  ~ i ~ t d s t l ~ ~ ~ t *  11n11 l ~ l *  ttf (-111- 

I a r t  1 . - - -  =_, --..*-,- -_ ,.-* -. *,- . ,-*-. -. . It;: 2 
l:nbg wi81rly rrlt:blc. . . . .- _._-__ ...,-. .-----. ._-- 11 #i 
I.' i l ir- wlbrlly HIIII 11% \!*ltIk % r r l l ~ a ~  11111('uZ~~l11~ T H Y ~ H -  -,,-- --,, -. . -,-. - 27% 3 
.trkrrw . - - .  --- -..,--_,.--.,----_,----.--,-,-.-,,_ :!r t i  

l'ilbt.. gnty, ~:!rlcty ~111111. . .-. . ----.-. . .-,,,----,,- 1:: - 
1 

-\P~IIKC. { t'llllrw 11t 111E~l: f t t l l ~ l l t ~ I 1 ~ ~ 1  I I~  t l lp )  . . ---- _,---_ ------ - - . 1 111 

Itlur.k H~III~., ~ l ~ l t t ' ~ v h a t l  c + r ~ ~ r ~ ~ l r l r \ l  . (211141(~l'~:rill It)' IJH. K u s l ~ t ~ ~ k l l  
I c r r ~ i t ~ c l  i l w r  ------------------- --- -------- . +---  . ,----_ .-- 5 

-- 
2, n1.r 1 

# T I h c  sltalrm.; (not 1111 nf wflicmh nt.rn wl)l"r*~~tml in t h ~  ec t inn)  I I I V  

orrmrlai i i  Iry 11 I M Y ~  of m ~ ~ c l s t o ~ h c  H - V ~ S ~ I I ~  h!lllllrrtl [pw-ibl?- 500) fwt 
thick. 3'1iis +:t~ltldilnlir. in \v(~11 rspow(l 4,rl 1111' l i i l l h  t~nrthenst of T ~ ~ l r e  

Tol;~l~r l r ~ h d  11-1st of l~llrr C'lin r l o t t e .  'I'lle 1wrl.i ovtrlying this snnrl- 
st<)llr: ~ u r r ~ t n i l ~  m n e  hl~ttlc.  Ilut ew I I ~ .  \ d l  t * x ~ ) ~ w l .  

' ~ I I v  f o l l o w i ~ i g  IIIU!III-!+ \V(*II~ i ~ 1 ~ 1 1 t  i f i t k t 1  !Iv. I I. I h111 : 
Chtt.-krlf I!iilv iu~rthar~.r t  r d  3iil11111lt t'1111111. E<IIH~IIIIJ;II Ilhlgv, 2:dl fwt a10111 (* 

I:!rg+ c'l~;rl Hrtlrl tru t)ii*r;t Vnwk ri i id i i v ~ ~ r  t l t l b  II:IW rrf t l lv  'I'nkillt f ~ ) r ~ a ~ ~ ! t l a ~ i i :  
(W-iOt .Wpiurrlrr. !'*mu *. I.ntfrrli*, I.rrlrr. t irrlr . tr ,  I.rrrinn lrrr~luiSlly ~ t t r  IlElirrt r t  lri 
CS(Itil;!rF, l l f ~ l r r~ r r t~ rh * r r ' i ~  $11.:' Id::?*) K:i!rw lun 1:1;7. w i t l l  t llr rldrllt i l r l l  111 1111) 

11rikkt of :i LI t-3. . ~ ~ m l l l t n h * . +  

PFitc-py~luaul HII~z~~ ~inalsltrtirn \r-l t l t  t l ~ l u  r.r~lr-trn.c~~in I)r.~ln, I.IWKI fwt R. lUIO 15. 
(II 1)11t.l.r1 ivh't1 ~ r j w n i t t ~ :  eltw~atinn. I.*XI I r r  l . i ( Y )  fw.1. (4:(77) I,'anea ra Lrrlirtla, 
Li l r r r i r r~ l?  . \avxrf l  I-ijFflin, L r d n .  I .~ t t l r t i t f f  l l ~ ~ l i l r t n ,  .1!~t.f+tllff. Srrft'fl. . l ! l lr 'f~l~ III' 

Klristtln, :ttirl C~rlhcrt-rr? or wllrte Ven~rr> l l l  f r ~ r i t ~ .  
4 ba8thl11tlr lt1i11- t~nrt Iw:tst  11f  Iwnli ty S(I. 44 $1). n i l  vrvd of I<IIwI~~I~I~;I 11 ltlgtm 

( l r i l  lltc attllw fmm Irw*lllty 312. 44-W) : t 4-l41 ) f d tu~ l t l ,  >'r)ldln P N / ~ l x t ~ / r t  T 
S l * ( ~ t l i w ~ s t  nfrrt? t ~ f  Knrri i txkri (;l~lc.ia.r. 111~riit l;i III~IPU 1'1~111 I < i ~ * I i i n k ~ I  l ~ k ~ :  

~ l t ~ x - ; i ~ l a t ~ i .  :5dh fwt : [-!:;V I l4 '1~1g11~nts tbf  t l i v  nrlilw o r  ~iii ~ ~ ) r t i i ~ i r ! ~ i ~ ,  
Srr~i!B~q~us-l t = 1 1 ~  nf K ~ x u l i k ~ k ~  1; lar i~r.  ;~i\cnit 2 III\IIW f r 1 ~ 1 1  l i ~ ~ s l ~ t ~ ~ k a ~  IAI~P; PIP 

!tt t ~IPII. .!WI f w t  : (4::Y; l l i t ~~ t i n t . t t  or R t t l i t t ~ ~ f t ~ ,  l'o!tlJ~t, mil .lIftivrfitf!. 
4:;11r Iwt\\+r*.~t 3 l l ~ r !1 t  r ' l ~ ~ ~ n i i i ~ ~  ;ii~I ~ l o i ~ r l ~ ~ i e i i l  31ullt l t~1li i  : (4::!15) I~'vfcrrtnY .!,ti- 

t t n t i t ~?  I!ft#.tr#1 C I ~  h')~istt!ftf 
Oiit~-C~-rl~irtl~ tt11Fo i i r r r t I l~ l i~?ft  III 31~1iirlt C'IIL'XIIIII. 111 III~PII r4nnyofr: (143H) I,tr- 

~rrrlltr, Iriyrfr~rlrrr~frr? I)r'ttlrtljrott, F'rrsrt.v. S/r ix~ l t t ,  .lIrtrlrrt? .Iltlt~rrr~lrr? 
> l i ~ l t I F t ~  fork 4 1 f  ' l ' r t r~~ t  c ' r t ~ l ;  iwn r  11s 111~1rtl : ( l:;!Mi ) I '14 V I ~ N Y  ~YII~~II. t r f  t ~ t v t t l v t * ~ .  

DaDZFSEREXTUTBD TERTIARY, 

I .  I 1 1 0  111'0t1s ~ - ~ ~ ~ ~ r i ~ ~ ( ~ i ~ t ~ ~ ~ l  OII thv 1111111 (PI. IT, 110clrrt ) ns unc4iffcrrrri- 
t iu ln l  st l t i tc 11t1tl s:~llil~to~~r ~~rol>nl,ly rmwi+t p r c l c l o n ~ i r ~ a n t l y  of tllrm 
tBock+ of t l ~ t :  l i t l i l t  l l t ~  fur~i lnt ion. c.urrpt CIII tllr WFILII end of CIII'IHIII 
JIorrntairl, wllrrc 2I1ry r ~ p ~ v s ~ n l  pilher t h p  Still\~+a(er, Kushtnkn, or 
Tnlz~in f o r n l l ~ t i a n s .  'Illrsr I1 r rns  tlrr, t h t w  ill ~vhiclk F ~ P  pnlowicl ~vcrrk 
WIIH 11ot f i t i i s l1~11 w i i l l  ~i l i l i~ ier~ i  rlet~il  i n  ~ I O W  the Lor~ndnries of the 
formn t jorw. 



TERI'TARY ROCKS. 

T h e  Tertjnr?. ~ c r l i ~ i ~ ~ i i t r .  11s ~Itc~wa ill Ilir frrrcr*dinp p a p .  consist of 
monotonoirs reprtit iot1.i of 511a13v.: ttnd sa l~ r l s t cm~h with nn jndadcrl 
Itlass of coal-haring a s l a w  ant1 otle 01. mclrt- mnssire ron@ulnrr:~k~$. 
Th? total thick~lrss. as hewn in the f allowjng t1il11~. is n11111~ tI~t)~lsi~ntE 
f~et .  The str~rct of t l ~ r  rrmglou in ~ v l ~ i t - 1 1  t I ~ s r  mrks olttcrnp is corll- 

ples: eapnsul.er: nt rritir:rl f,tiut\ a t r  ofrvtt  \varlting: ltnrl neither thc 
l itholopit cllamcter of t Elr In*tlr t l r r r  rlkt. fo<+i 15 w I t i i , l ~  they vontsin artb 
wrflicientlv distincti\-r l t r  r11;t l;ch i t  111hsiltl1. to r~lvogr~ixdn wit11 ce~+:tirlt>t 
tlre complete str:ltipt.a1)11 E P  rtlr'tr~sic~~. 

The presence of two easily recognixetl I~orixorln, t , h ~  nrlzow mntl tliz! 
cor~glome~nt~. gir-8 clistinctive cbtvnrtrr to Iwo pnrts of tho struti- 
p f i p l l i ~  colutnn. The irrkosll, wit11 it8 nnssocintr*d mnl, is restrirted ill 

awzll tl ist~ilmtion to the I P ~ ~ I I T I  u ~ ~ r t h  of Ikring Lnkr, u11d tht. con- 
gtninen~tt. to t l ~ t b  rcgiol~ so~ltlj of ihrb 111l;r. I lc*i~~rm~ I how rtclginns nrl! 
:lrcaw of no onicrops. anrl uo~w of thr Lcrlx of t-itlier r q i m  a n  Irc 
rpcognir;ed wit11 ccrt:~i~l ty  in tllc othm.. 

Tl~r ww~cwitr~~.  i 11 dlrh of ~ I I P S P  srctinni 111ny n ~ ~ i i l l ~ i l ~ ( l  rl* I'~'II$OII- 

nl~ly cnorrrct. nltliouqh tllrrr i s  ;I pnsril~iliiy ihj~l, t 11r. t h  ir~k11t1swi('.i 11 IF too 
p ~ a f  hrct~risr nf fllprcr Iiat+illg I )tar11 rrI)otition nf t ho  less rllnrortrri~i i t .  

1 1 ~ r l s  11y ft~ultin=, TIEP cflr~rlutioil of ihr lr,lr af nlrc wrtian tvilh 
t l los~ of  illr ot l n ~ r  rmts n i  ptUcsrn~t Ilpnrl rri~l&lurr m l ~ i c l ~  in incornplrtr! 
nntl irn.;ntisfnrtosy. nntl i i i i r ~ t  IIP ~ P ~ R I - C ~ P T ~  R+. s i ~ g p f t i v ( *  ~ * a t l l r ~ ~  ~ I I I I H  
conclirsir~. Tt i s  pml):r ljltl t ltnt o n p  of two rnl.rc~l;lt inns is tnr~ : TIIP 
s l l x l ~  :I ncl .;n~ltlstnn~ o f  i l ~ r  S t  illwnt~r fon~~ai inn (ti) mity ox-rrti~ t lm 
cnngllornrratrs ( r  ) nf ~ I I P  ICnt:i l ln  foilnation with n roncvnled inlcrrnl 
of 11nl;ntwr;ll ~ x t n ~ t .  hetwrru them. or a and b mar IT iclentiral wh 11 It 

nntl i. TII tlw f o r 1 1 1 ~ ~  czlsti ~IYP ronglamerat~s r~ntl~rlit* ~ I I P  con1 firlrl: 
in the lnilcr rtlse tlit: coul nnderlies all. or nearly d l ,  of the entilr! 



~ - r ~ o n  tinder rliscnsinn. WIP stratigrnphir, nnd st nlc tun~l  fidd eri- 
rlritr~ prow-c.b   lo thing pither WRY, 1)11t. P I I ~ ~ C S ~ S .  fin the rnwb ~lrol~nble 
rrlat inn. thnt t lw P I I ~  irtb ~ection north of Dcring Lalrc o\*erlies the  
wrrion ~ 1 1 t h  of thr 1:iltr. 

Tllw Tert inry r)ctkx cmclnbilin fosqils 11 1 I I I ~ I I ~  1m1J i t  it-. bttt ~ I I P ~  nrv 
~sltll l ly ptwrly p ~ p s ~ r w d  or i i o t  rlinl-net rrist ic. T l w ~  ;rra-n,i=t chiefly 
nf 1~~ilvrn.i rrnrl I)€ rnl~rir~rl Moll~~sctt, 111it~ i n c l ~ i d e  ~1.n :k few rtcl~i~~oitE+, 
C ' t ~ s f  atrrn. fisli, and f rrsh nr hrnd<i~11 w i i i ~ r  Molluw:~. 

Tile strntr~ nntl tocu l i t  irs ~vhidl  giclcletl the morr i q > o r k a r r t  f i l s i l . :  

:IW ns Eol1trn.s: 
1 .  S r t r i r l r t o ~ i l ~ s  tclf tiw Iniwr pnrt of tlir T o k l i n  fn~matinn. ;rir'l<ling 

: ~ I I I I I I ( ~ ~ I I I I  r a r a ~ ~ n i ~ w  > T i ) l l ~ ~ ~ t * : i  w-r11ruI I(wfilitit+. 
2.  -1 r I < t i ~ v  rot! 1 1 ~(mih 4 b f  t 1~ I< ~ I s I I ~ ~ ~ I ~ I I  f o ~ . l t ~ n t i o ~ ~ .  ~ i ~ l t l i n z  f o 4  I 

I~ilvrn 112 i ~ t r i r . ~  Inr- l l l i t  ii+. 

3. l i l ia~lt-.  titi(1 ~1111t141t1111'* of t l lt '  Still~rrlter fnmiation. ~ i ~ l r l i ~ l g  
]~oorl!- ~ t r r ~ ~ ~ r v ~ r l  JIol l u c c . ~ ~  nf Imt 11 m n r i n ~  nnd f m h - n - n t ~ r  tyw. 

4. S l l n F ~  1 1 r d  snt~l+tollcl n~cnri:~trrl wit11 c.on,olomerstw nt Jo(#nlitir~: 
ml Iinyrlr Islnntl nrir1 rIwwhrrt.. ?.i(alding marine JInIl11w-n. TIIP locan!- 
it,ips on Ihc ~ t r t i i a l n n t l  nlvl in thr I I p I w r  purt ( r . )  of II~P I<ntnll:~ Tcrvr11a- 
tion. Tllr c m ~ g l n ~ n ~ n ~ t w  fin Knynl; nnrl Win~hnrn i~t:lnrEs nw ivtrt 'rb- 

latml wit11 t l l i -  ot hrr ronglnnl~n~tea an p r l r p l y  lithologir- ~ r i i l ~ r i c , r . .  

5. Snrirl.ri.clrlr I f )  ~~ntlrhrlyi~ig thp mnglonlclntc nf tltr K : I ~  t t l l r r  Tot.- 

mation, yiplrling n frw- tljnrit~t. fo r+ i l s .  

(f. Soft shnlw nf tlw lintallfi fc~rmntinn. yirlrlir~~ ~ ~ l : i r F i i v  JIcII- 
Insca. Cru+hrefi, nnd fisli. 

P r .  Lo~r*cr ~ a l l d d o n e  ( A )  of the I i n t ~ l l n  formation, yi~ l t l ing  nm1rinr 
3fnll11w~ an11 wllinnicls u t  ..avernl Iijcnlities nrl t l1r 31arlIc.; of 1E~rinr 
Rirrmr aud PI~WIIPW. 

Dr. 11'. H. DaI1, after ~xnmining the fo~qilr~ collcrt~rl in 1905 in thr 
w ~ i 0 1 1  11orth of Rering Lake from the Toli~ul n i l d  S t i l l~~nt r r  f ormrl- 
tion.;, sr~irl: 

TH r p y r ~ n l  tn the forr~ils theniwlrer: I t  ~ h n i l l d  11p p m n l n a f l  tbnt tllsp r n n ~ l ~ t  nT 
(-PII*IIAI : I IIII  11IstnrPw1 ~ h r I l ~  Sib n w r y  trrligt~ ntul 11~11'rl i l i ~ ~ t l ' l x  ~ V E I I I ' ~  \ r -hoJl~t  

c r r r ~ r * r ~  ls t 1 1 ~  ~nl~mifmr irnpresdmS nnrl hingrr5 nP 1,lcn l r11.s~ IIIIA t l ~  nl)i*TlllW m i l  
pll ltir t r T  pnnt~rrk[wnl% WB tbnt In mnst mwn err11 the W ~ I I I E  IFI 1111~~r t1 l l l1 ,  rind l ib  

t I v  Irrwiit state of rmr InnwlerEp i t  is I tnl~iunl l r l r  t n n ~ n l ; ~  slm.1Av l i j ~ ~ i l i l l l ' n +  
I lrrrrn. Il~rn~ftpr W~PII  W P  &all knnw tbe  'l'rrfln ry fni in111~ of tlw l'fl(rltlc* rt)l!nf 

t l ~ r r r r ~ ~ i g l l l r  I t  ltlny Ire ~ b n d h l ~  to idet~tlfy wvcrnl nf tbrw slwIcn. lbut 11111 1111 
I l l r~ r~ .  

I t ~ ~ t t y  nrlrl that tlrprr n w  11, r l ~ a r n r t w i f i t f r  Ecu.~r ip  or XllnCon~ tyjHwi fll t l l ~  
L I Y I F . ~ I I I I ~ I I R  m l l ~ ~ . t m f  : IIt:kt t l ~ p  fnul ln  twlnn* t lrr w n l  nlrlwtlra t r b  I @  idlbmIlt  1111 I w l t  l~ 
i h t i t  11114,vrk It : t l ~ n t  tIlp Ilnru-frr nnd PFrrrlr-ntIn trolnt irt the r l l r m " t l ~ t ~  13f CIIIPIHYIII* 
rlCw: t l l r ~ t  tht. r ~ ~ l x t i l n *  o f  f w h  mrtrr ant1 wlt n + n t ~ ~  forms I11rllmtt.s n lncntiib~r 
I i m r  nnl t  rv~i tvi*  I l l i t  \+*H lr fst.*lh wnithr t l r t l r  try. n?r In n river r l ~ l t n .  1 !#uIy e x I j l w s  

~ I I P  wllfu+*ntict~i I l l f i t  ~ I I P  i t l i iun Is  tnnrllrv t l i l g n c r ~ ~ ~  nirreppnnrlill* ti* the n i n r t n r  
I I '  i I t i  1 I 1 1 t  I I .  It i.i r u r t : i i n l ~  l in t  m w i e . .  nn11 
1i' ~ I l r ~ q ~ l l ~ ~  114IC tht* U:tr l14~ f l t8!2~1t  Ill4 t i l e  a\sturi81 # W  f . 4 ~ ~  Bfiy (m1)iIT 1 ~ 1 ~ )  



1Iioppnp fal~na, and ayllrnrmtly lult thxt  of tlw r'repirluln bed which ove1'lies the 
Itrif h ~ d x  at  I-lrg:~ iind r l i i  I ' O J I O ~  lxlnrld, Shrtlu;iniils. Ilrrmrw?r, t l r l b  f:~ulrn of the 
latter Is mencer atr l  one nlny not he ~bowiti~e CIS to Its rdntions to the ControUer 
T{:iy 1)ed~. 

Doctor T)n 11 snhmitt~cl thc f n l l o n - i n g  rnmrnents on the rl~titerinl 
rollected in the same yenr fl-c~ll-r the rarior~s ,nelrtbers nI the TGltaIln 
fnrmntiorl: 

The nlnterSn1 1s nlq~:irt~iirly j r l  I of 1111- : I ~ I ~  :III(I coiii:i 111s Ibitt niip fa111ia. \TIIIVI~ 
seems t o  he 3lint~ei1r. ' 1 % ~  l~ntl vtbrlllit i ~ b r k  IJP l l111  fns.riln, wllirh h n w  liml ~ - ~ i i ~ l ~ m l  

nun dirrtoiTpi1, r i i a l : ~ ~  It i11ilbr:lc.tIc':ll~l~ t10 1tl~iitlf.v ~ i ~ n s t  o f  t l l ~ l l l  ~per t f i~t l l ly .  l l l l t  

t h e w  nrr eevp~zil I i l t r r ~ n r  ~ I H ~ ~ V S  I1111011K tli1'1L1. 
The 1irpr:llr.llre ~ r f  t> -ps  r-la%ply i'?t.:~llIiiC I ' I ~ I ' C L I I ~  q ~ ~ v i t ~ s  (bf t l i ~  SnillP rcgioll 

1~:iils to t l lr  ht~llrf  t l l t i t  I r  Is nlll ley J l inr~~i iv .  :IILII 114 IXMIIIIJ* 111ight hr ~ ~ 1 ~ 1 1  Pliorellv 
SII  tigp. tlinua11 tllr 1:1ttcro Is in11Il;rly. 'I'111, ~.l>c,k r : i ~ ~ l t ~ s  P~~onl Tory hnrd tf i t l~h 
s h l ~  tn n rr11mlblliic wft ~ ; l111 l  ~ ~ r ~ l : .  11111 i ' t ~ s ~ ~ i n l ) l i n ~  :niy I'lilw~tw ninirls I birr 

srrn Trnn~ tlloh r.o:irrt. 

D c ~ c - t r n -  T):~ll'- ri*l)tr~~t r r n  t 1 1 ~  i i ~ i i t ~ r i ~ l  c . r ~ l I v ~ - t ~ t l  ill 1Wh'i f~.nm tkr 
Tolc1111 : I I I ( ~  1inrfilI:i ~ ~ ~ Y I I ~ ; L I  ioti- i* i i *  f t ~ l l ~ ) ~ \ - q  : 

T ~ I P  roclin ill whicl~  these fnrril9 are rouht l r l r u l  re heen nnr~~cb bmM, 
c.rnsliwl. li11d rr~nsbHilwtet1 : I r ~ i i r r ~   ti^^ fnsslla hltrv 11~ri1 ilixturbwl end bmken, 
nnil, ill the u ~ r r j o t ~ I v  hf ~ f l q p - .  rrtnlll nijIy ilnllrvrairn~n alkicll. in t h ~  mse of 
h l v ~ I \ . ~ u .  slinw i i ~ l t l i ~ ~ '  t lw l i l u ~ ~  1101' f he  ~ I I I I S ( + I I ~ I I  1' I ~ I I ~ > I ~ D B R ~ O I I N .  I% mtku~ cmn?ies 
PVPII tllr FPIIPI':I C ~ I I I  rmly 1~ ~ I P E M ~  11t. :~11i1 I 1 1 6 .  SI~I'CIBS Is clrtertuinn1,la fnl- olll y 
 on^ oi, two flrl-ma. anrl t l irn t lxc~llt  ill nntL vnse, \\'it11 ~ol i ip  tlmbt. T ~ ~ R P R  is R 

 ti-mg lrrr~lutblllty th:rt s l b w ~ \ v h r l ~  111 tlw rldillt7- tl~c wnluc i - i r ~ k ~  niny ~ ~ 1 s t  ill 
b~tti-r ~niit l i t io~l.  ~nl l t f i  Illillp rpc .o~l~lxnlr l~  fowl In rrT~ic'l~, \!'lltb!l \ v o r k ~ l  tint, \%*0111(1 
~nnbrlr nn to r e ~ n ~ n l a e  ~ I I ~ I H P  ill n'r1171tb vnruJili1~1. b111 :it prespilt t b i ~  Is not  nmc- 
ttnttble. TIP fnn~ ln ,  no f:1tu : ~ f i  I t  c.;nl F I I *  rlrterlirIuc.11, w r ~ ~ i x  tn he uenrlg 01- quite 
t he  mrn~ It1 al l  thp localitim int~~itlonetl. rr-itlt the poss1LI~ rxc*ptinu nf No. 4.134. 
K'nfortii1lntr1~- tllPr@ Is 7~r.r- little 111:tt ir t ' l ~ : l l ' : ~ ~ t ~ l . i ~ t l ~  111 ~ r f  it. With LJtr 

r x a q ~ t l ~ r f ~  OC So. 4 3 1  the ;ltiptet I s  ~ I ~ O ~ ' P I I P  :IIII~ thew :rrrb two H[IPC~CR whi~11 r e  
Rc~ni l~ l~  hstrr~.I:~ 3Iiocenr t'nrtuf: vvry clf~%c*lj-. 3 4 1 ,  -143 IS ~1ossi11ly 0 1 1 ~ ~ 1 ~ ~ 1 ~ ~ .  

TIIP p:l leontolngic t ~ i c l e t ~ r ' r  m:ty 1,e s l u i ~ n i n  vixwl ns fr>llr)rt's: " 
1. The ~ i l a r i m ~  J I n l l u . ~ , : ~  f m1s1 the santlstr rile of tile Tok~m fnrma- 

tion nrr  ~ i t h r r  .w ~~nor lg  l>rr.stbr\+~d .IS not 10 i i r l u l i t  of specific irlerlti- 
ficntinr~ r r i *  l ) r l o ~ ~ ~  trr i i n t l c s t~ r ihe t l  s~)PP~Ps.'' They :Ire nllllost. n in17 
~Miocent-, Iurt c;111 not hc clcfiilitel,y VOITP~;I t ~ 1 1  wi t l~  any  I;rlo~rii 3fiocub1lr 
faunas t ~ l '  othrr I "dr t,i 011s- 

2. Tl~r pl:~ 111h f i - o l l ~  thr I'OJI l - l ~ ~ ~ ~ ~ r i ~ l p  ~ O C I ~ F  i i ~ t d ~ i d t *  ~ C I ~ I - l y  P ~ P G ~ I Y F ~  

indi\-iciunls wllich suggest slwcipk nf r he Kenui forn~ntion of rnnlr Tn- 
let,, g e n e ~ . n l l y  ( * o ~ ~ s i r l ~ m l  to I~rlr 11 l p  i11 the u p p ~ r  Eocene or Olipaenc. 
Tlre best firPsrr\-cd sp~ci~uc*n.i. hnn+~rcr, represent sp~cies wlvhirh are 
not Icno~~-,\-n in the IC~rlai : u i c t  w h i c l ~  wre silggesiix-c of Inter Tertinry 
nge. TI1et.r is no positive eritlpliv(l that t t i~  exart ~ q n i v a l e i ~ t  of tlie 
1<~nni rlvcul-Y i n  th is rrgi~lr~. 
-- - - - - - -- 

" Ilntt~ itirnixluwl I,). IV. I I. Tlrill ;tnd tlall)l~ .Qnuld r u t  1 1 1 ~  Mollu~ca.  F. H. ICr~owlton 
on tlw ~llanlr. aurI 11y 13- G. r lack un L ~ P  ~cllmoldr. 

a This Htutimibot rippliea to nll t l ~ r  fdunas UP thls rpglon. 
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3. TIIP f c w j l s ;  nf tFw Stillwntrr bnrn~rrtion tire poorly pr(r%rvpd, 
CPW. nnil not rl~nrnrtrri-t ir. Tlrrrt~ Itrr 11n ~ ~ m i t i v e  points of cli ffeferrnp 
Iwt\r.rrn this faalt~~n : ~ i i r l  tllnt of tlie 'rokuu forn~ntiori, and it ilrwv i ~ o t  
illdirnh u p  lliorr rln-rly fhnn T ~ r t i n ~ r .  

4. l'hrl 111:i ri rip IFnIli~srn f rnn~ t hrb ~ I ~ n l r s  of t h~ r o n g I ~ ) ~ ~ l ~ r ~ t i r  l r r l q  
on Ii:1pk 1sl:lnd erP I~tltt~r prr.;rrltal tl111n most of t11e ntllrmr. filrinn.: 

of i l ~ r  rcbgion. They i r ~ r l i i d ~  nnrnng (rtlvr fornrs a spwiw of Rsxt~I- 
/;tax whit+ is considrrrtl rhnrnctrristir of t l ~ e  Ol ip~rrnr .  Tllr rcw- 
plnmerntir Iwds a t  tlir top of 1Rr IC~ltnIln formation on the mninlnrld 
h a w  nnt yielrlwl rl~nmrtwistir fnwils  nncl NI-r to IH mmllkrwl 
~ ~ i t h  ~ I I O P C  on ltlw i~l:tn(l nrily m litltololgic ~oirlciirc. 

5. 'Phr stintl.;ttu~r~ ( f l  ~tnr l~ l - ly i r~g  tllo rnnplnrrtrrntcrs l r n w  yi~ldnl 
nn f m ~ i l a  c~f prrsitivt* + i p l i f i m ~ r w  in i ~ i r l i r r ~  t i r i ~  rip. 1)all nntl . \ n~o l r l  
ha \*P si~gg~strol f hnt wnliir* of ( IIMP 1mk likr I<~H-VIIP Fot ' i tw.  

fi. T h p  mnrinr  hl01Iirw11 from t h ~  shs1t.s nf I 11ta 1Cntlllln f'nrnlnt ion 
(p of thr srrtior~ 011 p. 3 7 )  R W  I:lf~r tllrtn Etuv~nl* :lnrl IIIT l~wsihly 
~ ~ l i . l p ~ l l 4 ~ ,  tlln&lgll ~ ~ r o l ~ l I l > l ~  ~ I ~ ~ I I P .  

7. 7hr n ~ ~ ~ r ' i n ~  Mnllr~rrn nf 11113 l o ~ v ~ r .  ~tnndrtonr ( f i  nf t l ~ r *  Kat~11:i 
fo!-ri~nt inn. $ 1 ~  + * x I w ~ w ~ ~  nn  ill^ 11~nlis: nf no r i~ ig  Ki trr. n r ~  Jfimne. ant1 
l);rll N I I ~ ~ * . X Y ~ S  tlli~t t I l r y  IISP of tllr wnlr a p  11% t E I P  f r ~ r i t ~ n  nf tllr Tn'knn 
I i 'I't11~ r ~ l t i ~ ~ n i d s  fr~nl t l lv s;n tlir Inrl.: ltnrl Inr*nlitich: rlrp nat 
< I i ~ t i ~ ~ t - l  i vv. 

Tt nmIy In, r c n  frrnn the pmrlit lg pnrnpnpl~u thnt tllr h i ~ n n s  nntl 
flor11~i 1111. i ~ f  little 11id in rnrmlati~lp t l i w  1wtFr wit 11 tllosr of ntllrr 
rr4~jo11.; ~ u l d  yield nn wtisfnctor~ rritlrnrr :Ir to thr m l l ~ t i ~ n  of t h t b ~ a  

I rrrl.; ~r~rlntig I hetnwlr~s. 'Phew Es nn rlnr~l~t that t l i ~  ~ n t i r ~  seqilPnrP is 
'I't.1-I ia1-y t~nd  post-Emn~: i. c., CSIirnrnr nr prinpr.  T ~ P  roc~ks of 
~ I I P  rnlll field (Toklrn. R~rshtnkn, :lnel SL;tillw:tter fornintion~) Inn yo 
with r.~:isnnahle wrt:iinty IF plalml it1 t h ~  J l i t w n ~ .  wit11 tlr~ir I ~ I I S P  
I ~r01>11111y r.xter~ilinp c l o r ~ r t  iritn thr* 01 ipmn~. T ~ P  wt inn sor1H1 r r f  
Ik~rirrp T,nk~ p m r t t s  msw rlilErl~lt iw. J f  the Fnrrer h ~ r l =  af this nrr- 
t ion l w  m ~ r w l : ~ t m ~  wit11 t h  l ~ i g l ~ ~ r  kwrlc of the cofil f i ~ l t l  ~ I I P  si%i-t it111 

i l l  1 i i i n  7 l ' ~  mnst t h ~ n  cmclrtclr ritlwr thst 
thc. curriglnt~~t~mtr.; nf tlw Ilills ~ 1 1 t h  of Bering L n k ~  I~rlang nt tlrr top 
c l f  tlir w t i n r i  nr~rl ntv F t ~ t t .  llincrne or you~ig~t.  ( in  wl~irlt t * n ~  tli? 
(7111 t i r r t  lw. ~ I I P  411n1,*:1ri t h ~  Olipwne ronglr~mrrrltrsof Kllvn!z IsIir~~rl). 
01. thnt t h y  11n\-r Iwbt.r l  plnrtrl in nn ahnonnnl posifiorl Ilp nn 11ntl~- 
tttrtn I f:~trlt.  abr t 11s t I I I I *  ~letctrn~ ination of t l i r  01 ip)rrl~c I ( I I R I T * ~ ? ~ ~ P A '  is 
i ~ t t  1 r. I I I ~  tllrm r i t l l~r  Iai~nd, it Iwl nssnmcrl tlunt t hn sc1rji!c1~rr ill tlie 
wrt inrr ~ r l r r t l ,  r,f r1w.i I)P 1,;1l<r. ;lr gicen nn 11. 37. is mrrrrt nnrl thtrk t l ~ i ~  
~vit i r ~  s~t , t i t jr~  11~1011~s I lr lo\v the w t i o i ~  rspowd in flip cnnl field, then 
t llr rt*fr*1r1iir.11 nf f urn (na~iglnrn~ratp to the t )lipw~rte \vorrlrl fit in vi th  
1114. r . ~ * t i ~ t r ~ i i ~ = i *  of tlir i~ntblc.; rtv.crl;virl~ tlicl rnnl to t lw   limn^. and nf 
- - . - - - 

* l l ~ t l  . 1 '  S. Getnl. S I ~ ~ V I * )  S*I, 254% I!*tl:b. p. 14. 
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the coal meastirw to ~ I I Q  hliocene or Oligoccnc. The diffic~ilty would 
then 1w 1rit11 f lln l o \ ~ - ~ r  part 01 tlw vction sol~tll of the lalie, nncl it 
mtlsf be nssurntltl ~ i t h c r  t l in t  the refrrr~icc of these faunas to the 
blioccne is incorrect nnd t lrat t l i q  are Oligown~ or OICIPT, or that they 
I lnrt* k n  dirplacerl lq- 11 f:t111t of 1vliic11 the ~ x i s f e n c ~  ; ~ n d  position 
Irarc 1 ~ ~ 1 1  1~rerlo01~~11. m 

The stmtip~kphr and +tnictnr~ nre ro~nplicilt~rl and are none too 
well kalo\v~r. Imt an thpir   rid en re. t:~kin,o it for -rvhat it i s  vorth, the 
nutllor \vot~ltl 1 ) ~  inclined to pl:lce 1111 tha YOPI;-, snat h of Rering TJnl;e. 
with f l l ~  w ~ ~ g l o m e r ~  tes (~corrrlatetl with tho% on Rapnlr :md 'lying- 
ham is1~11tTs) : ~ t  tlwir top. 1 ~ 1 0 ~  tlw PPP~~OII P S ~ O S C ~  in thc con1 ficld. 
He ~ ~ o n l t l  tlwn int~rpwt t l~r  p:llpontolo~~- to rnp:llt that the roclrs south 
of R e r i n ~  I ~ k p  nrr Oligml~c.. th;lt tlw ro;uI measwI.es are O l i g o ~ ~ n ~  
wit11 n pos~il>lc tranqition to t l ~ r  Jliorcne. and that nI1 the mc1;s above 
the coal are J l imne.  Thc f;llulnF tliwr~pancies T T O I ~ ~ C ~  then be es- 
pluined ns d tar to tllc iris11ficicnr~- of tllc matcrinf :it Eland from tllesc 
lmlit ies ,  ant1 of i l l (*  d:rtn for correlation xi th  fa1111ns representing 
similnr popaphic condition.; in other 1 t ~ a l i t i ~ s ~  Bl~t if f l ie paIeotl- 
tology req~~iws  it, if fr~rther -;h~tl;r rvl~lfilnlr the b~igpstion of correlu- 
tions n~arle :I~WTC. tllen t l i ~  stratihmpliy arltl s$n~ctulr* can ant1 shonld 
be interpl.ete<l to nwet the rrq~~irrme~lts nf t h ~  paleontolop. It mnlrI 
be st rang^ inrlwd if tllc 11-riter's int~r~retation of such ~ t r n c t n r ~  ns 
this shonld be s~ilzpprt~rl ill all m s p c t s  F J ~  more r r f i n ~ l  methwl~ nf 
work. . 

J(:hmr'i Hr)rKR. 

Small dikes and sills nlr T-cry :~In~nrlnnt in the Ter t ia t~  rml i~ ,  
especiaIly north and cnst nf St illw:~trr. C r ~ ~ l r .  Sone rere recortletI 
between StiIln-ater Cr~rl i  :~ntl T(cri11g L:~ke. h i t  sec~ml wew Neen in 
the region south of Bel-ing I,:iIi(l. 31mt .of thew sPmaws ;lrr 1- t l ~ a l l  
1 or 2 feet thick. unrl IIOIIC C O I I I ~ I  Ir followed nlong tlw mrfilw for 
any consid~lxl~l~ distnnrp. Tlw largest nncl mos-k notiwnl~le am intli- 
cated on tlie genlagic anap (1". IT. pocfipt). 

nasnlt is tlw pr.~domin:ln t I;ind of mcli, : ~ l  thotag11 t l i r ~ ~  of t Ire Inl-gpr 
dilres n-er~ fon11t1 to 1w of tlial,asc. Onc of t h ~ w ,  nn thp c ~ ~ s t  o f  tile 
hi11 between l<~tnlla 1tivt.r :mtl clrilr Clp~li.  1121s u ~ ~ i r l t l i  of :~fmat 20 
feet ant1 u lrn$ll-of WPPI-:II l ~ ~ ~ n r l t ~ d  fret. am1 is t h ~  Inrpst tli ke 
in the Tertiary rnclrs of the ~n:iinlxnd. 

T ~ P  sn~a l l  bnhrlIt sills :IW ~s~lrri:111y i l l t ~ ~ ~ ~ 4 i n g  for the PPIISOJI t1111t 
they were freqtlcntlp in truql~d 111ong coal hedn, r~ntl llnr~ a l t ~ m d  tlir 
coal for few inches from t h ~  ct)nt:ict to a rle11-r colrr with wull- 
marked columnnr joints normill to dhr surfam of the sill. 

A large mass of Ilasaltit. gIt~ss, wi th  augj'jtp tml? olivinc phenorrysts, 
mas see11 011 the ~ w s t  SIIOVP of Iinyiili Tslnntl. T t  is i~ssocintwl: wit11 
Tertiary slialtb und ~oi~ghrnerntr and is .;probably rxtl-tisivc, 
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Another l a ~ p  mew uf ~ x t r l t s i ~ ~  rnaterial \\-:IS sern at the north encl 
of Kayi~k T~Innd. It is of tnft:~traia.; cli:~nctrr. hart the rnineralogic 
mmpilsit ion ant1 t l i ~  st r'ti t i p x p l l i c  TP~R t ~ O U S  Irpw not cl~termined. 

'rhr Iliqlr sr,t~t!wrn p~:~lc of JCnyal; Txlnnrl. I~TIOWEI n s  Cape St.. Elias 
(RV PI. IT? I),  p. 16). nlid the 11(*Ighl~)ri IIF ~t)t'!ip +pire are wen, f mm 
k l t r b  I > : I S L ~ ~ I I ~  strnrner*, 10 cornpos~tl of  :1 51- l l i t t?  I -QC~.  wit11 ~ ~ 1 1 -  
rlcvr loped I~nsnltic: mlnrnng. \ppsl.et~tl;v of iptcons charncter, and 
iliffr~-rnt f t w n ~  allything seen ~1s~n.her.e i r r  t JIP  ~+t>gion. TIP neid~lmr- 
ing 1~rac:lirs nrr illso c:ompos~d of \\-hi te l1t.191 )lch w\.l tich extend in ,-(I- 
unlly d i t ~ l i ~ ~ i s l ~ i n g  proportion na far :~h thc north  id of tlie island, 
whrw nllrritntlns wrr'r cr~l lrctcc.1 which provc(1 ttr IH! rlnrite. 

' rhr 111rt tttnorphii: roclm on Il'inghnm Islarid 11nd in Ragged Mnnn- 
11 arc :indociz~tt?tl wit11 lar'g~ t.nun11)~rs of i p c n n s  masses of diverst! 

rl~al-lrct~tn. Jlost of t h ~ t n  $arc ~ n l i c l ~  nlte~uacl, ill some cases to  prccn- 
stone. S o  nt t~n~pt  11ns Ltlrn marle to show r)n the map the distrihutimi 
c l  F t lic 1.11 viol IS tjlansrn I J I *  t t l~fe~rl~irw tlwir titirroscopic cl~arnct~r. 

T l ~ r  ],i~o-Q~ii~ik!r~~nry iqoc1!lrn of this region hare R g ~ n e ~ n l  anrt l~en~t  
st l.ilit. ; I ~ r i  s t e r l~  t l i os, w l ~ i t ~ l t  :I rr t~ortl~nrstworl thraugho~~t the 

Fro. 1.-Strut=tar~ rjn tt crwk In Ihr n o r t l ~ e a ~ t  part or Rprlng River coal Reld. 

great PI. part of f 1 1 ~  rr~gio~l; ant1 are f ~ u l t ~ d .  The nnrtllcnst st~mike and 
110I*11i\v~st di :am i l i ~  d o r n i ~ ~ ~ ~ l  t ~inlrfilrnl f ~ a t i i r ~ s  o f  the region. 
TI)P strjlrr \ - i~ r i~s  finrn thr* nnrtlwnst most, ~nnrk~rlly ljetn-een Knsll- 
ta lz t~  Cnkr i i  n(1 n~rg  T ~ l l t ~ q ,  I T ~ P ~ P  it is east nntl I I-P~. alncl fit points in 
t~ild ~ l t , r l l l  ~ r f  tlw vn llry o f  Rnrls Cr~rlr ,  W~IPI'P it is imrthwest. 

3fi11lorlin:ll ~~crrtlhwr~qt clip 11drJ.j throi~gho~~t  the greater part of the 
r(~ginii ~ 1 s t  r~f  Kuslihtnkn Glnricr and Rushtnkn Lnke. Tn the north- 
v r ~ t  1)nt.t of this r ~ q i ( ~ 1  fhp s t r l i ~ t ~ ~ ~ r ~  i s  not a s  sirn~de as the ani fnr~n 
str.il;v rlslh t~~cmocl i t~t~l  dip wcin to indicate. The folds are in pa14 
nwrl~irtlr*cl. i l l  ~,lncc~- c*nmplesly so. nn(1 a m)~~iplicatetl qsfem of 
cl~rrtlir.qr.il fas~lts. 41on11 F I ~  fig. I. a d t l ~  to the complexitF of the 
kt nlr(ltrr. 1vItErll gl.:btl~tall~ incv-wws fnlrr~ w~~thrr-t to northeast. 

Tlie stre~rtuw brt\\+ec~h It<~tslltnJ<a T,:i lc~ and Slleph~rrl Creek is some- 
\\-1~1t m u r ~  simplr tlla11 i ~ r  the eastcam district delscrikl a b ~ - e .  In  
tlbc pnc~aitv- I H I I I ~ ~  of tlii': rrgio11 tlit* f ~ l ~ l s  IESC open. the strike north- 
east, 1 1 3 1 ~ 1  ( 1 1 t h  clip I I V I Z ~ ~ I V W ~ .  itItllu~lgll ~ 1 1 t 1 1 r n s T  clips m n r  ill w - P ~ I  



nreas rind tller~ is consitlr~rhlc vt~ri:~f ion E I I  ~ t r i k ~  nlnng the valley 
of Shq~hrwl C'rvrli. 7'l-r~ st rractz~si~ 1 f4*:rliu.r.; e l f  this w~itr t l  cen ~ ~ a r l -  
il?+ 1~e s e ~ 1  1)y i~wpwtinn of the gwalogic mnp strwt 11re 'e~cctions 
(PI. \'. prrbrt) .  At Imt fo~tr f i ~ t ~ l t ~  I r n v e w  tltis. I ~ ~ P A I .  i t 11  orcs- 
'tllri~st. tlear- thr rres* of the sntttllrrn rntl of Kt~shtnltr~ Ri i lg~  has cnt 
nilt t l r ~  J<~~hlitakn for~ll i~t io~l  ant1 f trottgl~t t lie '1'ol;irn nnrl Still wntrr  
f o n ~ n t i o r ~ ~  in crjntnct wit11 eac11 ~ I ~ I I P ~ ' .  . \ I I I V ~ ~ I C I '  f i l ~ ~ l t  of smnewhnt 
~ t u c e r t i ~ i ~ ~  r~lialxr.trr ~stcncls t1101lg tllr wwtrrii sillr elf nntl riLwnt half 
wny clown l i ~ r s h t x h  Xirlge. ,Llo~ig t l~r  r:\stet'lr sidr of thr vnllvy af 
Sllepherrl C'rwvk, fra18t n point nt.:~~. 1 Ivb t~tjrt lwrn of I,:lli~ C~IBP- 
lrrttr 10 l a  1rliIr.; I ~ r l o ~ ~ ,  tlw lake, two f n r ~ l t ~  Ivr~~~i t l  tl 1)lock o f  sn~lth- 
~nstwnr(l- t l i~y~ing ICn4itt&:r forr~latiou hrtwetkn ~ l c n ' t  I ~ ~ \ ~ t ? ~ i n ~ n ~ . r l - t l i ~ -  
ping tncli-i of  tlie To1;11ri frr l .~n;~tio~~.  -4ri t~nliclintl l i n ~  its 41.wi.; UII 

Unrtn~n C'~.t.rli. ~nld u11ot1ic.t". tvl~icl~ i:, ptr~lr~~blj-  a I)rotIg o f  the f n n ~ t ~ ~ r .  
on QU~*PII I'IYVIC. I3etn-tk~11 tlit~-tl :I 5?11rl ini~ I I I I ~ I * ~  of tlip T n k ~ i r ~  ~ I W -  

p t l f i t i ~ ~ i  \iys 1 f i l l i + ~ ~ ~ r ~ l ~ -  i[tnrt)-5 l ] j i1  tare>; ( ~ f  l < l l ~ l t ~ ~ ~ I i ~ ~  R i t l p .  
The rpC'inr~ ncst  o f  ,Slleplle~~rl t'rcbt~l; p~ - r r c~ j t s  n rnrir!y ctf f~att~nts. 

The brlt 4 1 f  Tl,lcnil ft)r111:1iio11 PXI p ~ ~ t l i ~ i g  n i t t ~ l ~ ~ a s t  :111rl ~ o ~ t t h w ~ ~ t  
~ I ~ O I I I  Tl~lliti 'I 'III~~III t-cl~lt:iii~r ~'i~qtllill' st riic'ti~l'c n-it l t  ~tot+il~i*fist s t l - i k ~  
titlrl aclctl~wcisr (lip. Slnltlr c b f  t l \ i x  is n s?-nrlioch r-iwtai~tirhp the riwk.; 
of t lw  T < ~ I S I ~ I ~ I I ~ : I  f o ~ ~ ~ ~ ~ r i t ~ i o t ~ .  T11i.s fold 1111s :ttt fixis o l J i t l i ~ ~  l t b  t l ~ ~  
g.enpt.nl neigl l l~ori l l~ 'itruvti~rc. in  cwt off on its nrrrthw~sf sidt  Iry 11 

furrlt, nnct l u ~ s  fi s t rcp  ncwtlnwrd pitch. Fa~-tlher sooth the fnnlt, 
nlrenalg tlrr;c.~,i I nq <*st rrirl i~ig _r~lmtg ~ I I P  ~ - R & ~ I ' I I  side (if l i ~ ~ s h f  nli~t 
Ritlg~,  rmshc.- rlh ridgt* tlii~yrclu:~lIy f m n ~  Pl~ephcnl Crwk to Ilicl; 
Cr~r l i .  :rml n l ( ~ t ~ g  i t  the. S t i I l ~ ~ i ~ t r ~ ~  fo~~u~n t ion  is O T P I - ~ I I I ' I E S ~  Ifp"n the 
Tolntn Efirrtlutt io~h. S I ~ I I ~  l i  trf 111 i- fit n~ll ;I IY SPV~LXI folrls, ~rrost of 
wllich n1.e tqrvn. I;tti~Ith jr1-rrl,:1!11y ;~tl. Irrr%rlt. I J L I ~  lirerp rlof iletecte(1. 

Tile p r ~  ii1-tt111  jilt 11 t *C Ilt*ri~ir l * i l J i ~  ~ l l o ~ ~ n  ronsidernble cEiver:.;ity 
of strltctrire. Tile rrrinn enst of Brr~~Ih Creel; hnb w r t h  :tndl: norntliend 
sirikecj. nnrl Imtli enst z~trcl west, clips.  nnticlil~r extencls nlong thu 
rrnyon of C'hilSott ('ivtlt;, ith wrstrrtl fl:1111i lwi~ig brolten 11y n. f111ilt. 
Ens+ ~ r f  I l l i s  krltl 1111' W Y I ~ I * : ~ ~  i ~ ~ i i ~ o t '  1111~>. tlw   no st no(iceab1r being a 
r.losdy co!ull~.rxsrtl 3yiit.l inti tlst entliil$ tl ingonolly iir.ross the smlthrrn 
end of the ~ - i t l p  ei15t of i ' l ~ i l l c n  t t'lvttk. : I I I ( ~  slillown on the map lry the 
posit ionof u I l t l l t  t)f ..;:~r~rlslrliic~. 11 ihl~igllly ~)t.rrF)nMe thut; the weestern 
bani; of t h t ~  lor~ri .  t ~ r j ~ ~ l l ~  r \ r ~ t l  q111t11 tqci i tnsr  trf T3c.l-ing Rii-er is o r 1  (Ire 
line of n f ;~ult .  

The v a l l e ~  of I311i'lh ( ' ~ ' ~ b l * l i  i i1 l j1  t l l ~  llillk uortlieast of it mutni~i 
se~eral foltlb \vlli~11 ~trr 1'1*~1':111~11 1)s ZIP ~ i i l l ~ c ) i i ~  1nt1111dnry of the shale 
and sanrlstcuw. Tllrsr fr)ltls clc*sc-i~nd into tllc raI1t.y of Burls Creel; 
ant1 (lie oiat tw are rut ofl' 13y :1 f i ~ t ~ l l  npli~lsl l he strcp western side of 
the ~nllej- .  

Tlie 11iIls I)et~rrrrl Rilrl.; 1nt1 Rctlrrt~nd rl.trks 11nrc nn aut.icPine ex- 
tn ld i~ ig  nolhtf~rast arltl %rlutllwt*+t t l ~ ~ . o t ~ g I ~  i t ~  IlvficIn-nte~~ of SpIit 
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Crt!clt. Sol-th nf this is x spw)n-+l.lr:~pcl s y ~ ~ c l i w ,  tlividerl frnm the . 
ttntic.linra 111. 11 f n ~ t l t .  Sorith aE the i ~ n t i c l i s i ~  thrb rllolioclin~~l sor~tlh- 
~ r n r r l  (lip rtrrllir~t~rs t r ~  t l i t .  e t l p  of t l ~ r  fist? I,ortlrxl-ing C'nntrcbllrr Ilay. 
The s t l . i ~ r l ~ ~ r r  of this nrcn is shnwn on P1. V ( ~ w r k ~ t ) .  I'rxqilhg Illc 
raIJey of tllr ~lpl)cr t w s ~  fork of 1:etltvml Clr~l i  c-ottt nins R fllillt w l l i ~ l i  
liils (-:IIIw(I a ~ . r p t i t i t ) r ~  id llle s11slt.s allel s:~~lcl~!c~ries. I n  tljin r o u t  tl~r 
~ l i ~ l e  ill i I1 (1  rt~lley I I C  Sll l i t  V~.etll< is ( l ip snnltL as t h n t  on tllr Ilentl- 
\\-tttws oE Jtetltvooil C r r ~ b .  rmtl lum s : ~ n r l s t o r ~ t *  or1 tlle rirlp nod11 of 
I<wln.oocl Crerk is illc simp rls 1 1 1 t h  s~lllrl.;tonr titiclt*rlying tilt* ronglnm- 
~ m l c  on tlie riclp south of it. .ir~cltlwr pq~i l~ i l i ty  is  rhnt th4- zrppr. 
va~llcy of R~rlwmrl (.'rpel< nncF ~ I I V  ~ i c l p *  nr~rtli of it ~ a c h  conttlirl u 
clorly m~npressed ant1 ov~r t r l rn~ i l  t11tt it4 inta nnrl .;J-nd  in^, i~'llic11 
woilhP cntrsc 11 r ep t i t ion  of thc Imls sinlilrtl- tn t l l n t  1r11jcJ1 rnal~lrl occur 
EJJ fnt~lting. The sllnles nnrl stlntlstontw *I-t. rwnr ~no11g11 n l i k ~  to rid- 
m i l  of tllis po~~i1) i l i ty~  l ~ ~ t  t l i ~  i t i l ~ l t  or fnlclr I~livch nnt IMWI found. nnil 
1 1 1 ~  I)zvstlnruh nf in-n ~.11:1I~s I I ~ E ~  sandst t~l l r .~~ i s  ir~tlivttt~d ill other l m ~ l i -  
t !P*. TII(~w p ~ ~ ~ i l ~ i l i t i ~ ~ ~  ?HI\-e IWPLI ~t1111~1~~11 i i~ i t 1  t h c )  tl~scripiinn of the 
& < : ~ t ~ ~ l l t ~  f(tr1111if jot1 0 1 1  l ~ i ~ ~ w  2s. 

Tlie f:~tI t Ir:lc r 1 1 ~  ~ 1 1 ~ 1  Irf otlrts 11~111 (~o~~glt)~i~vt'fit 1-3 (*:I"( of Rer11.r-om1 
Vrrrl; arr tint Fnr~nl I IVWI of it iriclict~tcs 1 1 1 1 1 1 ,  11 f i i ~ ~ l t  uf tr>nrirlct.;~IJ~. 
~tragiritiirl(* r-xlrrld* trlotlg tl~r rorlr'hr of t l l c a  r-srrk. Tltr l~ills Iwlwccn 
Rr~l~vurwl C'IYY.~ ntia1: lir~t:illa Rivrnr Iinvr ti11 iwrpulnr synclinr on tlitil- 
mitt 11cm ~ n r l .  anrl ht-vt*lrr~ l st1111 11. I ' I O S P I ~  cor1111rrrwsl fijltlx ilt~rrtr(Fitl t ~ l y  
wm-t o f  if. .in n n t i ~ l i ~ ~ ~  lies w~dhenst of tllis fold. cxtentling soutll- 
wast\vi~rrl from nrrr r. (Pu cti! -rlr.illt.~.n' carnp nt IZrd\v\-uotJ, where ib  i.; 
prrd~nhly rmnt off Ily tlic Rt*tl~t*oci~l (Tmlr fault. to nerir the hcn(1 of 
ICl~t~lln s & o ~ ~ , n l ~ ,  Tlir rlort licrr~ (and of tllr r i t l p  west of Rcdaootl 
I('rcrb1; 11o.i monot.linul so~rtlir~~st clip. 

Tlrr rrwks n l tl~r. c*rr*~~t~t-hllnll~~l Iiill. rxtrt~iling froni Cnvc Point 
i r r  Isoint I I P ~ .  I ~ I T  cnltrring strikrb pnrnllel it1 lllcl cr& of the hill nntl 
ali 1" iml\-nrcl its cotlc~lvc. sun\!-nnl fnm. This fippualx to be the end of n 
~rl i  \ \a11 IVI-pi tcliing synrline, of \rliic-ll only ttw 11ose reti~nins nhow ~ I I P  
Ilrclulr. 3 ' 1 ~  rwh  Iwtwrm Iiatrrlla Rivcr tlnd tlic Ilnrje o f  t11c s lwp 
rtlrslrrn slol)c c~f  J t n ~ ~ p d  3lonntnin hnve n gv!i~r.nl nortlicast strikr nnil 
II (1 i \.rrsity o l  t l i p  ~ v l ~ i c h  ~ R V P  not lwcn intrtpwtrtl, 

'l'llr I J I I . ; ~  elf tlie stcpp rnollnt~in slope nwnt ionrtl nl>orr Iim on i h c  
l i n ~  a T rolit nrb I ~ t w w u  the Gatnun forrn~tion nnd rn~tarnorphic r w k ~  
The h tzw strike c i ~ x t  nnd wwt: have sterp t~ntt rlivcrw clilw. nnd i~rc  
cr,nritlttrrl to Iw ovclrtl~rl~st, upom tlie p u n p l .  sl~nlcs nf t l w  Knfnlln 
fo1-111. ,I t "  1011. 

Sirnilfir rthlatia~la l~nltl on Wingham Islnnlk. htwwn the snmr znctn- 
morpllic roclrs nnrl t l i ~  Teriinr: sandstone whir11 is in rontilct wit11 
(hem. The s : ~ n ~ l ~ t , t o n ~  nnrl the date h ~ r e  linre pnrallol st rilrr. 

The rodis of Iii~?-~rl; Tslnntl strikr pnrrtllel to tllc 1rogtIrt)l of tbrr 
islwntl arlil I~arc' sttwp, often verl icnl, dips. 



T11e s t t u c t ~ ~ t ~  of the Sic11:aw;tli ~ . ~ ~ i c l u  [la.; 11ot  I brtbla I I P ~ I * I - I I I  iw11. 
The ht rltrl l l l ~ l  fczltl~rv* as ilwcri t ~ ~ t l  ti l I ~ V V  sIlo\v t I E H ~  tllrw ~ r l r k s  

lla r e  lwr~ iu\-ol red in ~~crq.  violrnt n'ustn I r~~r,rrtr~rnis. 'rhr roclrs. in 
c;pitr of t lw npl)il~~nt s-iml,l?i tp of stl.ur-tiirr in ti rrrin r t  f 1111 i fn3'1ti Irl(jllil- 

i-jinrll {]ill. sllow. rm closer. stt~dy,  tkwt nlr~ch of thr simldljisity is rlrlly 
rrplflm~it. :181tl f1111t cstwnte cr,mplesitp rlo~riii~atrs flbr s l  n~rtltix! fvtr- 
t~~rt. . ; .  Thrs p ~ ~ b l n t ~ ~  itlrolvrtl art1 ill~lhit'~'. 11j111 if I ~ I I I S ~  IM* 11(1mittt*d 
1101 only t1111t 0t1r prvwnt k ~ l n w l ~ d g ~  t ~ i '  i l l (# s ~ I ~ I I ( . ~ I I ~ I ~ )  t l ~ t t i i l c :  in 111ort 
crf thr I I I ' ~ ' : ~  is i31rot1ap3+*tc1 itt1t1 ltsls~~ti~I':tr~tory. 11111 I h ~ i  P V C I ~  tllc 
Iiroa(lcr ~ ~ I I C I I I P  nf tIlr s2rltr.t urcl is not tl~linitrly ktirrn.11. 

TIIF! p ~ r ~ e ~ l r c  of nrrlllrmlrs f:rttIts hns Im*en t~llrickal to 111tovr. Othrr 
€ 1 1 ~ 1  ts arc (1011l)t 1 ~ 5 %  ~)rclh(~rit. nt11I faitl t ir12 113.; prnht~bl+r 1)11lyrI t i  !:trgc 
~ n r l  import:~nt 11:21'1 i l l  [)I(' rIr~ra~lclj,n~rnt o f  O w  . ~ t r u ~ t ~ ~ r e .  

Certnin ft~cts c-ot~rev-uirlg , * l I ~ a b  I)nlultlur r111a1 tli.stributir>n of ~ w t r t r l e ~ ~ l ~ ,  
which will In* .rlr.;c.riE~.tl 1:11c.l- ( I I. 1 1 :J I .  ':ill for strr~ctari~l t h ~ a r i r ~ .  
which :Ilr  r ~ o t  ~.rclui~r*tl l~ 1 1 1 4 6  11i-tril~rrzic~r1 anrl ~~tt i tnde of tile smks 
n t  the surfucr. "1'11~ f:1c41> t l i l l i t ~ t l t  irf t.sl)l;lllatinn irr (1) the prrs- 
encr? of Iig111 -p1.:i ~ i ~ y  114.1 1-1 I I P U  11 I. W I I  it-lr, ?-icl~l- o i l  clidiEl;ttinn :r 1 : ~ r ~ v  
propol-t inn of ~ I I I ) T I Z  hns ~tr l r l  I i a v - c t r ~ t i ~ .  i l l  T P I T ~ ~ I I T  r d i ~  w h i c l ~  Irnve 
hen  highly folclrtl. r l ~ l t l  ( 2  \ illr* rli-trihl~tiot~ r t f  rhr* uil xprbpap.i in n 
narrow I~clt \ \ . l~ i r . l l  i.; ~EiltgtI~~~~l 1 ~ 1 t l l  10 t lir riwt lirP :IIICI tn lwlfs of 
nutcnjp of mt'lr.; of z l  i fFr~.n~t Itinrls. 

TIIF: tllwry stlgpstr(l ill ( & S J ) I I ~ I ~ I I ~  ion of thrw f;arts will  1w plrsel~t- 
rd in gwnt~r e E ~ i ; ~ i l  lw1o~v (1). PI:). l'ltis fh~or?. S I I ~ I H ) ~ M  (1) tlrat 
tllerc 11-:IS. in Ititr 'l'ct'tiar?' r w  in post -T~~t   in^ t inw, a XonP of in ( (~nw 
dcformntioli in t l r r *  lwrrcrlt pwitPo11 of tllr I'h~tgr~el~ RZountnins. l ~ t  
tlmt t11ew (vt~~iIitiot~+ (lid I I O I  ~ s t ~ ~ 1 1 ~ 1  i 1 1 t t 3  t 1 1 ~  (-0tist111 p:~rt, of tlw n y i i ~ ~  

I I ~ I - P  tlw~rilwd : ( 2 )  t l ~ i t ~  I ! ~ P  ~ < l ~ b l i *  now o~~trralpping am t lip ' ~ 1 1 o i ~  o f  
C'natrt~llcr I3:1~* \\-el? t1wn wvll tn t l ~ v  1lort11 of  t11cli1* l)ro.wnlm posit  FIR 
11n(1 t\=rr~ i r ~ v d v ~ d  ~ I I  t h ~ ~ e  intc~~d* ~ ~ ~ O V P I I I P I I I -  : ( 3 1 t 1111 i, 11s :I fi111l1 

st:\* i l l  this clrforniation. thr Tcrtinr~ n)r.I;s rr,rlrb +oulli\~111-il in oncl nr 
IIIW-P g m ~ r  ovprtllrtt-t-- ;ttitI (*;i111(~ to l -wt  I I I I O I I  JIwiv~atir ~ I - I I ~ I ~ ,  \vl~irli 
tvrw nt :I (1  i-t : t ~ t ~  h ~ t ~ t  ~ I I P  ZOIN~ of int ~ 1 1 - p  t l~ fo i -~~ i i~ i  it111 n i ~ i l  I ~ P I I V ~ I  iiot 
nlrt~ut~rl I)!. it. 'I'lli.: t l ~ ~ t ) t * ; ~ ,  :tlfllouyl~ l l o t  rli~~tbr.tly siip11ortt-rP Iy 1t11y 
1{11on.r1 frubts uf st I ' ~ I C ~ Z I L ' ~ I ~  ( I ~ l t ~ i l .  f i t*  i l l  wit I L  I I I H I I ~  ~ I I ( * I ~  w l ~ i ~ ~ t b  ~trr 
ot flmnvisr un~sl,l:ri~~eel. JZ gj\jcrs cigiiitic*:~~~c-r- trr t l ~ r *  st r'a iplit sl ior~ crf  
tltis par t  nf thc I';~rific 0cr;1l1 : ~ t l r l  tr, t hr t-It-:trlv tl.rativv0 I ~ I I P  I ) r t ~ ~ T l u l  
to i t ,  which .\rpnl.;llrh the. liiglr C'1111p1t4l . \ l t ) l~~~t: l i~ls  frtrl~a 1I1t* IO\VI*I- 
l'c~atliills. It tzccoirntc for t hi- Iw:~l : ~ l w t ~ ~ ~ t ' t b  of f l  LV JICSWLO~C' w k s .  
wlticl~ nlna so well dev~lnprrl (-vr 11. I 1.i \. lmt la t~nrtll c b f  ~ E I P  C.huprlr 
hlo~nt~nins nntl in tljc Cook Inlt,~ anal .ll:ts3:a Prnirls~i In regions. 1 t. 
cxplnins t hr prr.wncr nf  Iipllt -gr:~rit?* p~trrllritni in r~wk.: nf thiq II.~ 

end ( I P ~ ~ P P  nf 11vf iwi l ln t  im. : ~ r i c l  :11.;o ~ I I P  t l i - t  t-illi~tiun of the petroletit~l 
a t  M t'il~nuc wit11 tllr s\irf:lc.rm 4nlt iprrlldly :~ntl st ructilrc. It i~ tiot mn-  
tradicted or  mnde iuz~lrobablc u ~ ~ y  Icrio\~ri facts of the locd p o l o p .  
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r .  I l ~ r ~ t b  ~ I o ~ ~ o s i t s  :lrtm In*ci t  r ~ ~ l ~ n s t v l  ,111 f l ~ r ~  IYI~SI sl~nlr- of 1 1 1 ~  H ~ I I I I I P I I S ~ .  
p i ~ i t  of \ \ '~IIK!~IIIII ISI : I I I I I~ ~ v l i ~ r v  t1wy o i ~ i  r~*op ~ I I  tiw WE! t - l i f r  f t ~ r  
O~P-thir t l  oF 11 ri~ilr, Thry art1 l~r~i~ndet l  on 1 1 1 ~  PA+, l1y ra~riic?lll catvr!- 

glrnnt'n~ te II n(l on t h t h  ~ w s l  s t e ~ p l g  dipping ssntlxtna~, The en~rlt*al 

M I ~ ~ I I V O  o f  1 IIP i ~ p t  11r11(vi tadm* n! ~ I I P W  Tcrtinry nwl;s 11fivt- V M ~ * I I  V I I L  

fir. \varl>~(I i r~tn n r;haIlom trtlilgll iai w11ic.h tllc j-nltnpr lwls l i l ~  ill  :t 

p~it 14% sy~~clirir ,  \ : r i l l i  ~ l t ~ l s i r n l w n  dips of i ~ h t l t  .)fie. 
' l ' i ~v  Ib~isr 111' t,hrst> E H ~ I ~ H  i s  Ilrlon. tide in Ihp trbntsr of tlw t r n l r ~ I ~ .  

l ' h ~ y  clxtnltl 1111 t o  I I  r i ~ u s i r ~ ~ ~ u n  t ~ f  :~ltr~ttt 1013 fwt almvr Eli,RFi tialrb. 
'I'llr Inwrr 1~11s nrfb nf 1 0 I i t ~ -  I F ~ I I I  <ill. rclnt:~ining mnlc snnfl : ~ n t I  p*h- 
I>lt*s, ~r 'i t 11 glarri~1 F ~ C - I ~ I ~ V I E P ~ .  RINF I ~ I~VP ,I nrnfiximorn cbxpnwfl t hirkrrt-4. 
o f  ~ ~ l ~ o i i t  30 f r ~ t .  . t t l i i n~ l~~f~ l ,  I I I I ~  pmrly pm~rt.crl. rnttrirle fmil.; Iln. 
I , ~ P F ~ * I I ~ .  7'11~ u1qwr Iprls :~rr flr11il 11, .ifl ftvt thir-I<. I'llpy tvillsi-t 

~ l l i < ~ f I !  elf ( Y I 1 f W 1  *illMI. i l l f t  (YIIIE i l i  l t  . ~ ~ l . t ' t n l  lltl l l ( l ~ .  t4:1t'1i frnltl r i  i f l r l~cw 

tcl 2 f r b r * f  t1iic.E;. i.aiii11~1sv~l of ~ I - I I V ~ ~ I  1111~1 l m ~ ~ l ~ l r r s  wit11 plucirl 
I .  ' 1 ' 1 1 ~ ~  rrh.t I-onfr r r~ l i r~ l t l~  IIImn t 11r Inrwr lrds. 

S i l ~ ~ i  r*l;~y, wit11 I T ~ I I ~ ~ ~ I I ~  fmqils a IWI ~ * r n t c l ~ ~ ~ l  p~ l ) l ) l~g .  WPW s t * ~ t ~  

on the eiist. hllnw of ITilrgha~t~ lsl :~nd n l n ~ i ~ t .  :! rnil~.; ~~or t l l  o f  linynlc. 
They ~wre pnt>rl~* exlwwtl ~t tlhis lw~!1it?-. n~ds  of this c*l~trr,~c.t rr 
d o r l l ~ t l ~  rmrlerlicl n131r11 nf t11r n l l i ~ ~ i : ~ l  13:its o f  t llr legion,  Ilz~t. t i ] -  

thotigll ~ t ~ r ~ f ~ t I l y  S P I I P ~ ~ I I C ~ I  for, lvrrr  nnt 51~1*11 nt stly point thscrpt 1111 

'ITingharn leli~nrl. It wPnLs prnlail) l~ t l ~ t .  IICI 01 iwr ~mrt of tllr ~'~ 'gioi l  
11es IWTI r11iwrl fr~)111 In*r1~11231 tIlr W:I i n  rrc~nt t inw. 

T h p  followi~ig wp1r-t IVTIS s ~ t l ~ ~ l ~ i t t ( ~ t l  I)? ll'. 11- I ~ I I I  t ~ t i  :i ~1112111 

cwlIwtion of fossil;il-; frmn ilip wc.it sllon* [IF t l l c b  soifit l lc~ist [lnit~t t r f  

ITingIian~ Isla~id : 

Ifrxt~ripfion.-Berjllp Iilnrier ncrnpies t h ~  r o n s t ~ l  I ~ l t  ?wt n-wn thr 
C'htigich Btaunt~ins nnd tllr m s n ,  fmm ttw ~nr;tern border of tba 

-. - - --- - - 

.' I!ttva=IS, l a n d b t  P.. Srr*mrl rrprlttino to Itount st. I:llits : Thlrtwnlh duo. Flabpi. P'. S. 
tbW1. starl-ey* l*!. 2, 19!C. p. 3;. 





GLACIERS. 4 7 

Cmibroll~r Rn? f l n t s  for 11 rlistnnr-4. of :~ln)nl. TO mile.; r:wt m ~ r r l .  Tla 
area in  prolml)l!. hcz\rr~n 1.000 arid 1.500 square nlilrs, iliiis c l o ~ l y  
xpproarbing. i i not q ~ i ~ l i n E .  in sixe IIalaspina Glncicr, t 11c t t t rn wf 
which T a s  rbstirnatrtl 11y Ilnr;s~11 to 1w 1.300 sqnnrc milw. 

This glaci~r.  lilrr t ltr 3Fnlaspine GIacjer not f n r  cad nf i t .  i s  o f  1 1 1 1 1  

l)ierlrnont type. a ~ t r l  at.; w r h  1 - e p r ~ ~ n t s  the espenrled anrl c~oalesccrl 
termini of rt-mnc r i t  llr!. glar. i~r+.  'I'll~+r trih~rtnries  origin^ t~ ill the 
]ugh snow field, of the C'l~~ig:~r.Ii 3lnrintni~ls. flow 011t tljrougl~ at11 the 
~:~llllq\-s. erlrl unitc 011  1-t-11rlli11g t 1 1 i )  I O W T Y  lcrels to form a m ~ t  l~lntenu 
of ice. \\.hidl mnl-er* thr f l :~  t - f rmtl f hr \,:tw of the rnount t~i~t~ to thc: 
sea, The I a r p t  of  the-^ tril,iil n r i r s  i s  p~.ol~ahlg the one whi& 11ends 
on the rli~itle :tt tllr souire of  T;I n u  Ilircr. the largest southern trihn- 
tnrhy of r l~e  Cl~ifiuil. Tl lrc~  tri l~ii i:~rit+ ditflbr l i t t l ~ ,  if an?, fmm 
vnl l~y  glaciefi o f  otlu>10 ~bcgions. 

T ~ P  n ~ w t  stril~i~~g fc5:1t11rc& t ~ f  1 h i t 1 ~  tkhl~i&*r. :ibidv fro111 its sixc7 is 
tllc flnt. surf:~rr o f  it- lilai11 : I ~ P ~ I .  P 1 I .  1 .  This fentllre. 
\i*hicli it l ~ n h  in connmorl IT-it11 J I I I I : I ~ I ~ I ~ : ~  ; ~ n t l  (;rant1 Platmu glaciers, 
is IIII r f ;s~n tiill c l ~ a r n r r ~ r i ~ t i c  of picrl~noli t plilrirrs. The trj buturies 
comr n i ~ t  fro111 ~ I I P  1iigh 1-:11!rp 011 ~ P P I ?  gr:ltl~s I I ~ I ~  ~ L Z R C I I  thc mait1 
glncior a t  un ~ I ~ v a t i n l ~  t l f  : I ~ ) O T I ~  l..i00 fwt. F ~ ~ I I  t l i i s  general ~1e-i-a- 
tion thr =Inci~r ?;lop- ,?,tdnaLl;r fnwarcl the 5~11 .  dc+ccnrljnp hot11 in 
low: t*\'c~b F ~ ~ t I ~ s .  rltar:~ctt.rjxed by e relntivrl!? smrlotli icr snrfacc 
witho~lt wicir c-mrrlsses. am1 in deeper sloprs on ~l;hid~ the i r ~ ?  i s  mtich 
crernsvcl. The \ve~tcim e d p  of the g l s c i ~ r  is w ~ l l  to 1114- wrst of any 
of tlw tri'tlutnricr I I H I ~  IS  ~t :I rni1c11 lower IereI than t11c c~ntrnl pnrt. 
This ~ C S C C ~ S ~  is nt tainerf t-hi~fly hy a nnmber of s t e ~  gwadts, each n t  
the end of s ~lln~tntnir l  rplila. the sarfacc of the ice I r ~ i n g  nlrnost lewl 
h t w ~ ~ n  t l l~rn.  ChmKld ~ x : t i ~ ~ l ~ l r ~  of . F I I V ~  ice fal ls  irrp thw :IL tlw tnrl  
of Carboll JIot~t~ta i l~  nnrl :11 tlir ~ n t I  of the ridge %east of Rvrg T ~ ~ k r s .  

L T f o ~ ~ ~ r r i r r t ~ . - E ~ ~ o ~ i ~ ~ i ~ i ~ ~  : ~ H l l ~ l l l l ~ r :  nf tlcltritu* nr r  acc~unldatrtl or1 t h ~  
margin of tlip glnr.ici.. rhlwcially  long the ~ ~ ~ s t ~ r n  nnrl snnthcr i~ 
fronts. -1 large l w ~ t  of t l i i v  tllnrni~lt. i.: nn tllr surfac~  of tEip ,rrll~cricl; 
tlie ice in nlnn!- plt~cr- Ijciup -0 I~~irierl a+ not tto 1w visi111~ exc~pt it1 

the ice cliff* nn thr hnl-rl~1-- r h f  Inlcr- nr i l l  t hv deepest crevnFsrs. (Pl. 
VI. R.)  Thi.; -11rfntr ~nnminc i -  i t1  111:1n?- pl:~ces c o v ~ r ~ . d  Ily dense 
forests 1~11ich art. I11 p 1 1 ~ t ~ n 1  W-trictvrl to n I)elt nlaag thr macgj11 tlot 
nlorr than .r mill. m-iqlc. 

Tlir lutrraI n i u r ~ i l ~ ~ .  -rrhel.~h i t  1-tnstr 1 1 ~ t l i 1 1 h t  t l l t l  hius, cnnsish asn- 
nllp of 11 rirlp wprtr~tecl from t11r ritlighhnring billsidr 1 - r ~  a. -\rater 
r011m. e 

.Vn?gitrflT IrrX.r.v.-Tl~e fire Rerp LtJr~w; s i  tut~trd an t h ~  margin of 
32urin~ Glncier (PI. IT) ? near the nart hrw st rornPr. of ilw reginn under 
r l  i s cu~4on .  In'eseet, some interesting f ~ n  turps, VIP.- Inkw are bor- 
clrrrd on tlreir l : ~ n t l ~ w r d  sides by stec ]~  11rtil;h. whirl1 a n -  in grn~rnl 
b:irrea of ~ c p t x t ~ i ~ ~ i  and r l ~ i c h  ure covered chicfl g vith glacial rl6bris. 



I I ,  I . )  Thest* 1111 ~ r k a  r . . u t e r ~ r l  1 o r l t i  rlrvat ion of ubout 1,000 f~feet 
HIMIIT l  id^. A Z ~ I I ~  200 fwt IIIK)\-C t l ~ ~  l ~ r r l  of the Ink-. Thqr are 
rirl rand I)trilt in to 11-r'l I -clrrrlnprrl Icarrztcrs, wl~irll  mnrk fonner s t a p  
in t h  clc\.:tt ion of tlbr lelzr. Tllr ln~~cnt. trrr:~m arc ~nt i r r l ? -  I,amen 
of ~ r p t a t i o n .  hut 2110 ul)[xr onrs Iinvcl a scnt~t growth of grfiq\ l~erhs, 
nnrl *mnll IMIF~PS, \\*Ilic11 n f ~  only n ~ P W  y~ltrs old. 

'I'hr *itrfocr* of tlw four w e n t ~ n l  1nltes is Iinon-n to IF  nt  thr mnle 
~ l t i t r r c l r .  (nlmrtt $10 f p p t  in 1!)05), 11nd Fifrl~ I A ~ P  pmhhly is at 
t hc .;anw levcl. 

Tiv*stb I n  krr n r n  crrtn ilily conn~cted by ~ w t ~ r  c.lrannt.1~ ~l lrougl~ t h~ 
t : ~ ~ v i l . r ~ s  nf f Ilc g l n c i ~ r ,  nntl possibly I?p opm spuce.; 11nrI~r the ice. 
The surfnclb or ilic; irr is level, erwpt where it rest* ~ p i n r ; t  thc lancl 
nn t l~r points l ~ a l w c n ~  thr lnlrrs. Tha identi? in the al t i t~ idc  of t l ~ c  
lakes, tlio Irvc*l si~rf>ic~ of tllc im Irtmen the Inkes. nnd rhr. mny in 
which brrp 111~nk OI!' on t lw rnnr~in of First Lnke sllom that this urin 
nf tllc glnlnr.i~r is flont i11g in onn lnrgc lake, of which the five Berg IIJnlrr.; 
zi~o ntil y o p ~ u  I~IYIIR. 'I'IIc h ~ i r f ~ ~ r t -  of flie glacicr. after n pnt l c  slolw, 
tlusvenrls in a lo~v, cr~mswl i.rcfnI1 to its flouting Ievel. 

The 1wrI of the Iske is o s c i l l t ~ t i r ~ g .  Tha ahscncc? of reptat inn on 
t llr l o w ~ r  trmces shows thnt. it has f a l l ~ n  111 ~ ' ~ c r n t  Fears. Ti1 .TH~IP, 
I?W*. it WSIS rising wvertll irld~rs PPI' d i ~ y .  The 011t.lef n f  the b k r ,  
w11ir.h iu Iwrlcr~th the jcc n t  the Q I U I  nf tllr l a n ~  point sonth of F'int 
1,n lip. I~cclrnes chol;crI 11-ith clGbris I I ~  irrcpllnr int~rvals.  T~IA Tvnter 
h ~ n ~  riws until thc prcG+ure clcam tht* oiitlct tjr till  ihc m n t ~ r  citn 
flow r ~ i  tllr sirrfare atwnnd the end nf tllc p i n t ,  \TIIPII t h ~  lnlcr i~ 
t*~i~~>tir(l.  r m n t i ~ i n ~  w\-w-a flmds in the rallep of 13rvirlg lli v ~ r .  

Vonrl it icats nrc silililar to those at t l i ~  JIiirjtlen hSc~." except that rtt 
nerg Iarkr.; a l n r p  Nren of glacier i s  float fng in one l n r p  111 kr, w l ~ i d ~  
n p p n n  nn tho sttrfncr ns fire small oram. Ltkr Ctrt~~ni, JIil.r,or Lnko, 
sad the IE~IIIICTOIIS otfler ~~nrgjnal lakes st tlir 1 1 ~ n t l  r b f  l'ntitse Rircr, 
In.t\\-eelb tlic cdgp of Jlnlnspinn Glacier and tllc sitlrs of C\tnis !Tills, 
pos3ihlp o f f ~ r  a c l r w r  ITM~IUI~IRIICY~ thor~gli I ~ I I Y Y * ~ ~  IIIIH 11ot sttlt~tl 
whetllrr any of thest* Inkw IIIT : ~ t  thr PRIIIC ICVP] find I ) ( H K ~ ] ~ ] ~  roll- 

11ett~r1. 3lmt of ~ ~ I P T I I .  bowc~rr. n r r  t E~wilwcl as not nt thr WI 1 1 1 ~  lercl. 
X series rrf chain. nf small n~nr~innl lalrrs, nf s o n ~ c ~ l i a t  tliffrrt-lit 

t y p .  e*ends dong t hta rxT~<tt*m m m  r ~ i n  af t hr gli~rier l w t l ~ , t r ~ ~  IJrrirlfi 
River ; I I ~  Sichnn-RIZ JIor~zitn in. ' I ' l~v lc  In krs $1 rtb hbrde~ml nti orlr hirite 

by the margin of the ice tlud 011 t lw ulEwr by  he ter~nirlul rnorain~ 

Dp~rrFpfio~~.-Thi, ~ I A T ~ P ~ ,  ~ ~ + l ~ i r F i  it filt u n t ~ l  thpwepn the I~illr: north 
of Rpring Rirpr (PIS. T, 11. 10: I I-. .I. 11. 1 f; ) ~ n d  tllr* base of the - - . - - - - - - - - - - - 

* LyeII. Sir Chnl.I~n,  l'rluclpals of  g~olocv. 101 li wl.. 1 hG7 $4. I .  pp. Xn-379. 
b l t u n s ~ l l ,  1~l .nr l  t:., Sl.r.ond rxpwlltlo:l 11, .\lolint St. Cllaa, l q ! t l ;  Tbtrteeath Ann. 

Rept. U. H. Ocol. Hurvey, pt. 2, IW3, pp. T b S O .  



Chapach blomltain+. 11ns ni l  tlrtltl ol' nl~out 100 qunre  miles, not co~int- 
in€ its utteralmt triluit;~rit~s, sr-lmr o f  wliic'h rstnlrl for an 11 ulmo~vn 
rIistmce into the moi~ntaitw. It r ~ s ~ r n t ) l ~ s  Rering Glacier, in Lei~lp 
sitnaterl at, t 11p FIRSP of ~ I I P  CELII~ILCII Rlou~itnilss, in having its longest ' 

dirnensior~ I)RI';IFFP~ to thc ~ I H H I ~  t : ~ i r i ~ ,  u t ~ c l  in 1~tai11g the I ~ I ~ ~ ~ P c Z  disipatnr 
of J I I ~ I I I ~  s~t~:i l le~- glnci~r+. wl~irl~ t l t ~ x ~ t i t l  front t lie high rno~tnkii~is. 

It. rliffers frnnl iht. Ilrri~bg ant1 Alnlnspina glnciers in h a r i l ~ g  fi 
r a n p  of hills nlong it3 ~o t t t t l~r i~  ~nnrgilt. It  i s  vonspr[nentIy, in sllxpe 
anrl posit i r r ~ l .  wmrw3lfit l ikr n I I I P ~ P  1x1 Icy g1alc.i~~. nlt  h o ~ ~ g h  it di ll'ers 
from cttIl~y l . I r l n ~ i ~ ~  of tlw Z I S ~ I I I ~  t y p ~ .  1111tl r c sen~h l~s  ~)i~tFula!tt gh- 
ciers, i t 1  I w i ~ ~ g  11 11~:lrfy S I I L ~ I I H ~ I ~  11111~i.: of iw illn~lg tlw front c~f  tlhc 
rno11ntni11s \\-l~ir.li s ~ ~ l > p l y  t i iv rc*.;~t.\~nil.s of its t ril,~rtarirs, untl i n  liar- 
j 11g t l i o s ~  tril,eit nrit1.l rrn  r1111!* I l l w  zitle, K I I ~  for the noueswuti:rl ])mi- 
tion of t l ~ r  Irillz o f  tlrc Hc*rillg R i w r  (.on1 f i ~ E r l  bcmeen it anti tlir 
coast, it r~oi~lil Ilr 11 picltlnlo~~t gl ~~uicr. It may, pcrllaps, Iwst. iw plrrced 
in nn i ~ ~ t c r n i r d i n t c  rlnxv 

The tribuln rirs rome o11t fi-arn the motlntnins on stwp gmdca, join- 
i t ~ g  otllcm, s ~ v n l l  ing  t Ilt4la ~ c l l  i u n ~ s  t~ t n lmost P T ~ I . ~  rilll~y I h ~ y  I ) I I ~ S .  

Iprom eacli of i 1 1 ~ ~  1,oinrs of j ~ ~ n c t ~ ~ i r ,  ljelo~r snow Tine, n J ) : I I ~ ~ F  nf 
matljt~l ii~c~lwillc! is Snr~nrirl fmnb tllr Istrral ino~+xLies nf tht! ~ i n i l i l g  
I i  ( 1 I 4 ,  1). 1 Tbc! fortiilhlion of tllr 1rlair1 g l a r i ~ r  t~~ktxr 
plrrcr ~ I I  illr sunw tvng as its jrnm~clint~o t r i l l u t :~ r i cx ,  nntl long l i r ~ ~ i r  of 
rnetlial I t1cli.n i11e c s t c ~ ~ r l  clown frcm~ C R C ~  jlinct11r~ point. Tl~c+r imr- 
m incs hprr11tl out rtrld I~rrolne ncattercrl over the Lrunti s ~ ~ r f n c r  r,I tlit? 
f l n t  capnnhio11 o f  tlw I o ~ r r r  rnd of the main glacirr.. Tho rot~(liiintl 
of mitrll of t 11iv sul-fncc i h  link ~ ~ n l i l c o  i l lat  of tho B~ruig <tlainit?r, he- 
i ug ttal, uclr tl~itcnli t*t't~\,~~ssi.s~~l. t - o ~ r r ~ d  wit11 a 11~11 ty r n ~ t  ing of ri~ol'itil~l', 
nntl hari clg f'ort*st 5 ovtlr {I rta~sidcrahIr part of it. D~stx-ri~lirig lohes 
cxtrnll into tllr r a l l ~ ~ y s  of Tiukl~taI;:~ L:lke and I ~ k e  Charlottth. 

.I/nr.rritrr,.-Tlw Zrr tt*r.ul n~c~ruhlr an t llr sontheln ri~nrgi 11 (1 F the 
plncirt. vonhir-t>: of Ilra\-y :~lcr~rmiIt~tinns of dChris. sc*c*pn~-utrrl frclrt~ tlw 
l ~ r l r r l r r i r~~  11 i l l . i i r l t ~ s  I y  \\-a t r rn~r~rsrs ,  h~trrcen w h f ~ h  i r ~ i r l  tIic4 prtlcrul 
sitrfilctl tlf tlri* g1sri1.1. t hv ~urrr :~ in~  form3 a high st~at-p rirlp*. 

Tlls la-111 inr~ 1 i~iorlt i ~ i r  :lrmw the 1~\rcster11 t l l t l  is n 1 ~:-onal. luc!nrnorI<y 
IWISS of 4 t t h t  #-it t i< .  ~-11ieh g ~ ~ t l t - s  imprwpt iltly- ;IS f:ir :IS 1 1 1 ~  ~ ~ [ r f t l w  is 
conccl.nrrl, inlo the alnrai~~e-l , i l r id ant1 f n r w t ~ d  end of tlw glzlcicr. 

l /n~*/j;trrtl  Jtrh.r.~,-Tl~~re Inr t wc) aiilall mt~rginal la hcs (111 i IIC nru211- 
rlrri e d p  of t l ~ r  glnrier.  lib^ Bt'rg J A I ~ P ~ ,  c;lrll r l f  thclu is inlprisonrd 
b e t w ~ ~ n  a 1ilo1111toi11 spur and the c d ~ c  af tlic itv. 

HIopr C;lari~r ,  t l ~ r p ~  small ~lac iers  nenr it, nnd nn unknon*~i n r~rn l~~ l .  
of slnnll glnci~l-s on ihc west, side of R:lggt~I J L o ~ ~ ~ i t i ~ j a  (only onr 
of ~ ~ h i c h  is h1ron.n or1 the map) ArP nf i f l t ~ r ~ s i ,  ill showing illr Earcw- 
~ L l e  coilrl irions for i h ~  formation af glaciers which now exist in itis 

11S113-l~u11. : 3 5 - - 0 a  
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region, itlld ill showing what the probable coriditioni were during the 
~naximnni local extension of the ice. 

Theie glac-iers collie froill sno~vfieltls. ~~-1licll in some cases do not 
cxtencl above :In elrvatiori of 2.700 or 2.800 feet. and in general melt 
away :it elevations of fro111 2,000 to 2,500 feet. They thus establisll 
the facat t l ~ t  the present local snowline i\ l>elo\r 2,700 feet, and this 
i i  confirrriecl by the iizeclial moraines o11 tlle larger glaciers, which 
appear at all elevation sliglltly Irsi tliali 2,500 feet. 

GLACIAL DEPOSITS. 

310RAINF. 

r 7 I J l t ~  I I I ~ L L ~ I I I I I I ~ I  li1io\vr1 gli~ciatio~l of this region i5 represente(1 197 
tlic 1l1ori1i1w s110\v11 011 the geologic iilap (1'1. V, pocket) as bordering 
Marti11 Ziiver (ilacirr, arid by numerous small cirques ~ ~ h i c l l  are quite 
gener:llly tlistributetl over tlze higlzcr ridgeh. 

T11c old 111or:rine of JIartiri River (ilt~cicr c>xtencls for a varyi~lg 
tliitaiicc 1111 the ~ i o r t l l \ ~ ( ~ s t  slope of Cunningham Riclge, descends illto 
tlic \-alley of Still\~:lter Creeli, encircles ICnshtaka I,alie, rides over 
tlit. hides arid iiortllerrl end of the group of niouiitains between Kush- 
t:ilia Lalte and Ilalte Charlotte, :rntl borders the ilortheril flank of tllcl 
grot111 of l~i l ls  -\\rest of Lake C11:trlottc. The 1)osition of tliis iliortli~it> 
on lo\\- gro~uld is on the line of little hills :tt the sou th~~~e5 t  end o f  
IC11sllt:lk:l Iiiil<e, o~ie-h:~lf 111ilc' below the outlet of Tlalte Charlotte. ill 
the Sllrl)llc.i.tl Ci*eeli v:~llcy. :~ncl :il)out three miles beyond the pres- 
c ~ t  front of tllr gliicit.1. ill tlle AI:lrtili liiver valley. I t  extends up the 
llillsiclc to  111:rsirilrllli eleviitionr of 600 or 700 feet :\hove the present 
po5ition of tllc edge of the glacier. The corresponding moraine of 
ISering Gl:rcicr ha:, not beell irlapped, hut foreign iilorainic n1:tterial 
is klio\vn to be :~biellt fro111 tlie valleys bordering on Berg Ilaltes at  
c>lev:rtioni cxceeclir~g about 1,000 feet, or abo~it 200 feet above the 
preseiit \ rrtical position of tlze glacier, and a150 froiii the nortll banks 
of Bering Iliver on both sides of Stil1~~-ater Creek at distances of one- 
half lriilc : l i d  one-third rilile frorn the present margin of the ice. 

Tllesc facts indicate that co~lditions of nlaximnnl glaciation were 
rt~l)reseutetl by an increase in tho extent of Martin River Glacier to 
the lirilits iriclicated above, by little if any cstcrision of Bering Glacier 
(at least along its ~lorth~vest nzargin), and by tlle presence of a large 
nniiiber of snlnll glaciers in sheltered valleys. The vertical positioli 
of tile latter, csolilparecl \vitll the presrnt t1istril)ution of inch glaciers 
ill this region. s l l o ~ ~  s that the inow line IT a +  then ahont 1.000 feet 
lower tlli111 it uo\v is. This might mean. ah far  as the evidence froiii 
existing glaciers ant1 abandonetl chirqlles i+ c~oncrrned, that either gen- 
eral clilnatic. changei, or a change of 1.000 feet in the elevation of the 
land, ct~l~sed the changr of 1,000 feet in inow line. Other lines of 
cvidencc., s11c.ll as thc~ del)tll of iill~~vium-filled valleys, indicate that 



& n p  in ]@\-pl hn+ 1 ~ ~ 1 1  ~ l ~ ~ i j + i l ~ l ~  f r ~ r  t l ~  1-i-v i t1 ~ I I P  s11ii11- I i ~ w  ,11141 
the r ~ t r c a t  of t l l ~  ~111rir~r'r. 

Thr wtrirtion of ~ l m l - ; ~ i i ~ i r  111atrrinI to tllc liniits ir~rlicntrtl n h o w  
nlipht Zw ~xplninetl nl-rnrtl i~ag to tlltt follo.r\-ing h y ~ ~ f  hclit*~ : 

I. Tha t  niominr fnrlllrl'ly r s i s t i l l r  has I)WTI r e n i n w l  1 1 ~  rrwinn.  
2 .T hntt~p nyirrtr \\-:I- -1tlll11crg~rl r111rinji ~ l ~ n x i l ~ l l i ~ t ~  ~l : rc ia t  ion tn 

wtrla H I I  I ~ S ~ P I I ~  t l ~ r ~ t  tlir- r l t ~ r i v r ~  t ~ i t t v w ~ t  tlitl WR nt thra l>ro+ott Ic~\t.ttr 
linlits of tlw 11101':1i31tm. 

3. TElllZ t q t  ~ C ~ I I I O  g r l ~ t r - i t c t  c-c~l~rlitie~t~h \\-r.inc w r u~il t l  :Is r ~ o t  t r r  + ~ i i ~ /  t 1 1 t n  

ivv 1wyo11tl t h t k  t t r ~ w ~ t t  I < ~ I O ~ V I I  ~ s i + % i ~ t  of t 1 1 ~  ~ ~ ~ c ~ r ' t ~ i ~ ~ t x .  
4, 'rlu~t t h t ~  In 11rI 1171s t + l v ~ ~ ~ t t  vcl ~ [ ~ I I - ~ I I K  1 1 1 ~  ~ I I : I X ~ I I I I I I I I  ~ I ; ~ v i i l t  ioii. 

r111rI t111t t l~ t .  l a rp l  :lllc-ic'i-. wll~it 011t fl1rrl11~11 ~ ~ l l t y h  I I ~ ~ \ C  + i ~ I ~ l ~ i ~ r p r l  
or f i l l ~ i l  wit 11 i ~ l l t ~ v i ~ l  111. 

T I I P  fir+[ 11yliot lita*i- f11 i1+  i l l  t lwt  t11v ~ ~ i ~ i ~ h l ~ l t - f r ~  1.v1111wi1ig atf :all 
111~1terii1 I ( ~ T P I I  i l l  ? l ~ ~ ~ l t i ~ ~ ~ ~ ~ ~ l  1 t l t ~ r - i + )  illvtlr I I I ~ I ~ ~  of  t !I(* :I rlma ic IIIIPX- 

~ ~ l n i ~ w ( l  n11~1 I ~ K I : ~  i ~ i ~ \ ~ t - n l ~ : ~ l ~ l ~ .  w1~evik11ly in ~ I I P  ~ I I W I I W  tbf tlw I a r p .  
unto1 ICIIWI 111oi-ij ill05 l ~ t , r t l t ~ ~ - i ~ t ~  t lia1 prv**nt, lmsit i4 i1 i  of  31a1-1 i i i  Tti 1-4-r 
Ciluoicl- nitrl of I I ~ I I I I ~  st11nIl. ~ ~ t ~ t o i ~ c l ~ t ~ t l  ~ t ~ n r ~ t i t ~ t * *  ( v m ~ p o ~ t ~ l  o f  lan-:11 
runtrriol j11 cltllcbr. ]~Iac*rs. ITr hnre to rlral \\-it11 Illr I>rr*rtnrr rrf I : I I ~  
lunrainr.; co1111rnwrl nF f o r r i p  ~nnttprinl nt 111tt IIFWPT ~ttiti~tltm* 11t1tl I I ~ V I ~  

the 3121rti11 Rivpr ( ; I : I C ~ P ~ .  : ~ i ~ ( l  nf ~ 1 t 1 1 l  n ~ o r i t i i ~ ~ <  r r ~ t ~ ~ p ~ s t v l  I ~ W I I !  
runtel-ial 11t Ilig11~1 aliittirlrr 111ti1 ~ I I  l u c t ~ l i i i r ~ ~  +-l~ltc.rc~l ft.iru~ 111off i HE, 
i 1 1 I f 1 i t  I 1 1 1  TIIV 
a l i~ t r i l> i~ t  ~ U T I  twl ls  fo r  1111 ~ * s l ~ l n n ~ r l i o ~ ~  of p111tl t i~ (rrigiii. l h l ~ t  Y I I ~ L -  

t inn;~l a p ~ ~ r i t * . ;  e . ~ ~ i i I ~ E  ]lot 114- L ~ F  mtnp l r s ly    PI PI^^ i v t b  i l l  tl~"Ilis(ri t ~ i ~ t  io11 
of i llri s f ~ l l l s  nf ebl)rrrt t ion. 

Tljt* ?;rt.c~nrl l ~ y j r ~ t l ~ ~ ~ i ~  ffi i lk  l1y t IIP Z I ~ I W ~ I ~ Y ~  11f i111y ~) l~ys ic~ j i~wl  ) I l i c -  r l l*  
, 1  +rcIi~n<a~lt~uby v~i~lib~kc-tb of -II<-!I s ~ ~ l ~ t ~ ~ * r g t b t ~ ~ r * ,  I I ~ O Y P  {I rib TI{) \ V ~ I T P - ( + I  

I IPIIC~IPS : 1111 P I P V ~ I  trt 1 1 H ~ : ~ ( ~ I I c ~ . ~ .  ~ x r r p t  t hn [ t~[ tc  I~rncl~ed ilf1st:l-il )PI] 1)1i 

11. 22:  rlllrl no t i ~ ~ c n n - n l i ~ l ~ ~ t r ~ l  r i~ar inr  srrlinicritn. escrpt8 tl~osr rkccrllb- 
rtrlr a t  $1 Ion- Ipwl (111 l \ ' i ~ l g l ~ t t ~ l ~  1sll111il. (SPP 11. 4 k )  

T11v ? l ~ i ~ - i l  l i y i ~ n t l ~ ~ - i -  I Y I I I  i 1 4 1  n4w-ptrvI 11s f t ~ r  11s it, r v f ~ ~ ~ q  t o  1 1 1 ~  1111- 

I V ~ I - K ~  l imit.  of t hc. inorniltr elf tlir I;~r,rpl. g ln r i r r '~  nnil 10 ihr r s i ~ ~ c ~ r ~ ~ c ~  
'linlil..; of rlhr ~ 1 1 1 ~ 1 1 ,  1or:ll. r~il~c~tlrb-~l~ll l l l~l  ~ I ~ r ~ i r r s .  1 . 1 1 ~  l ,n~s i l~i l i tg  t r F  

f111-t hr*r c ~ s t r 1 l 3 i o i l  nt  t lrtr  111rp- glnricrs l,c*nr111t 11 I l i r q  ~ J I - ~ W I I ~  111lli~il111l 
IIIII-t. I)cIII.~~I-PI.. IF nclntittcrl, T h i s  ~v i l l  !HI ( ~ n i i ~ i ~ l ~ ~ i ~ ~ ~ ~ l  11i14lvr t l ~ ~  
fnlirt 11 l i? -~iot l t r4~,  IYII ir.11 i.; nlnrr r o n ~ p r r ~ l ~ c ~ ~ s i  t . r  I11ni-1 tho th i1.11. 

Tltr fnr~r t  li h!-llntIwris is I ~ ~ ~ r t r i n n i o l ~ s  with all thr P \ + ~ ~ P I I ( - ( *  1 ~ 1 1 h t I .  

Tf t f ~ e  1:tnrl nnrtht* c*lt*~:~trtl 1,nOO fwt tlir snow l i l ~ n  n~nt1lrF f a l l  111c .rllrlitJ 

rliht n 11c-tm 11 tit1 Inrl~l  g1fit.i~t.s \~nnlqF f n m ~  ili thc! now nhnndollrll: 2laci:bE 
I I 7'110 Ianvrt-in= of thrl snow line tvnulrl i ncnase  the  ~ r w s r o i ~  
1trt.a of tllv l ~ t r g ~ j r  gI:~c~irw, nut1 hcncc their flow. They t m i ~ l t l  rise 
rbn t l~ r .  I ~ i l l ~ i r l r r ,  \)rr.;~zmnl~ly l o  mmr ailcl~ clcrxiinn an that 01 thc high 
I T S  I S  1 u ~ i i  t i  i v  ; i 3 h ~ ~  1%-odd edmrl  thrir 
vf i l l~y  t r 3 ~ ~ i i ~ 4 ~  11111 t1liq ~ * X ~ P I ~ S ~ O I I  \~ni11d lw Ijtlried by river cleposits 
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drrring sitlwqrlcnt deprrhqinn, Tllc I~rnnrl nll l~vinl  dlnt~ ilrc I~IIOII-n to 
hP filled mi231 ~inmn*cl l i~ lnt~d m r ~ t r ~ f n l  to ctrptlis rxrurt*rtling .'SO fwt 
in Ratnlla \'alley e t d  ltl*.ur~t.rling 580 frtt on t h r  m.ht I~anl; of Ilrnt.inp 
Bit-~r, t h ~   tot:^ I tlept 1) i 11 lmtlt CIIHPS (pp. 1 lik, 12 I ) ljoii\g 1111li l1~~\~11.  

Thp glarie~z;. during ~ilcll nn clcvnt ion, uoiild co~~heqi~cn l ly  l i t~ce rs- 
tpnrled f a r  I , ~ ~ o n t l  tllr p ) t r s ~ t ~ t  ocnln s h o ~ r .  Tn Ill i~ c~r~rn~crl i41n t l~m-ta 
is significance in L)~I\YSOI~'S stlgg~stion flint tlw 1~)n' lr l~r clny ( 1 ~ -  
. srilwrt 11y Jliln from ?lfitItlleton Iwla~ltl wng Inid r10n.n ill 1 1 1 ~  srn cltir- 
i n g  :t h;rpotheticxI extension af l'lri~t~ocrtir p111c-iw.i frmi t l ~ *  111n i l l  - 
land. Middleton Island. in TO tiiilrs w~~lt~v\-rst of T<nlntlli *nil fro 
n ~ i l ~ s  ixrnm the nearest shores o C Mo~ltagnc t r n r l  1lillrlljnl)mnFc irla~nt I.; 
It lies insitle the 100-fnthom cnrvc, rls g i v r i ~  mn t l ~ r  J J W N ( W ~  rl~nrts. 
artrI liencr 1-i-onlcl probal~ly k)r corlrlrctcrl wit11 llw mni~~lnrnl  ( l ~ ~ i - i u g  
t ~ n y  soclz eIcration as is siippowd nl>ovc. 

The five Berg Lakes 011 the nlargil~ of l3rrinr Glnrirr, thc ph!--it)- 
p r n l ~ l ~ i c  fwtarcs of wlzich halye h e n  ahrafly rlcwrilwt.d (11, .IT). i t  rrm 
I~,~ntlrr.erl nn their Imdrrarcl sides b~ Tlnnks  whirl^, np tn  nn rfrvn tirm 
of n l ~ o i ~ t  ?(H, feet above the 1e~eI of the Ink~s .  nw rut tint1 1111ilt intr* 
t r r lx r r s  which mark stages in the for~ner ~ l r rn t io r l  nf t h r  I118tr>. 
I .  I lirhvh Irrr;rws RIP composed of glacial cFi.bris whir11 lint Iwt*ti n*- 
I V O I - ~ P I I  1yv fI1c n*n'~fem of the lakes. Thew i l~pos i t s  rlw knawti ~ I I  Inn 
VI~I:\. I l l i l ~  in I,l~rws, whew Ic+s of m h  tire e.u]xls;cd? I I I I ~  tlieir 1n:ts- 

imrn~ i  tllirlc11~~3 iib not known. 

TIit. t : l + t ~ r ~ ~  shnrr of ISeriri,rr Iijver. ant1 of C u n t r o l l ~ r  J3tty. fsr~ro tltr 
ai~:~rrir~ {I€ Flrrinji Glnr i~r  to ~ I I P  D C ~ ~ I I ,  a flat plttin of ~ntirl, snt~rl, 
t~rlrl p ~ r r l .  rr~ri+tnntly pawiliq 1 ) ~  the adclition of ~~trdirnctlt ~vt l i c t~  
t l l c t  glfirirrl +fna:~rn.: r:lrry :III~I (11~pwit. along their coxtrses ilnd rtt t 1 1 c . i ~  
n14ilrt 11s. S il.l~:r~vak Jlniln tnin, Mount Campbell. Ganrlil llnnrtta in, 
~ r l r l  t lir Surliliflg Ilfll.; riw like islands from this plain. and it scetrls 
wrt uin t l ~ ~ t  II T-VF i-llnrt t i m ~  ngo they wen: islands in nn oltlcr cx- ' 
f rn-;irlrr (tf C'ai~tmller 15ny, wltich WIIS then, as now, bcing filler1 hy thn 
mlinlrnt  of t lr~w Elnri~tl 5trcnlus. These younger fluviatile Quntcr- 
I I H I ~  rIrpc+its rnvrr I:t1yvb ~ l r ~ n s  in the valleys of Canyon and Still- 
w\.atrr rrr1tbl;s, nlrd es~s~lcl nlobbg tho northprli hank of Bering Kil-cr 
fmrn !%lrlil l l t~ 3fa11nt:l inr ta Jklrinji Lrlre. T l l ~ y  nIso e x t ~ n r l  np tllr 
Y I I I I P ~  of Sllc.pllrr(l Crrrlr to onC-l~nlf 111ile b~lntc LaLc Charlotte ant1 
10 thr ~ ~ l o r n i ~ ~ r >  n c m s  ti lo s o ~ i t h \ ~ r * t  cnd nf TJxl~e Iinshtaka. TIlc 
\.:tllt*y of li11tr11ln Ri t*~r  nnlI of tl~r! s11-cr1ms n-Ilich Lend near it and 
f l r r t ~  i t ~ t t n  J{cririg TAnkr ig flnor~tl wit11 thc Fnnw m n t ~ r i a l ,  as are. also - - - .-- 
' Irnwnnn, r:~%nl.pr, M., N o t ~  nti thv (:wloy.v of Illddlrtl>n rrlnnd. Xlaskn : Bull. Gmt. 

For. .ink., v111. .I, Ir!!:, pa. .LZ;-,t:{l. 



t l ~ e  lower co~rmp.; of i~~os t ,  01 her strP:i 111s 1vhic11 ~ntter Controller Bay. 
These ~rnconad irlatcat 1 ~ P I ) O S ~ ~ H ,  a11 I I I ~ ~ I ~ C ) I \ ' I I  nniollllt of which ltrc of 
flnviatile urigjn. wrc 1rllo\v11 to l i a ~ ~ ~  a thickness of over 580 fcct u t  one 
poirit on Herillg liiver, :ind of over 380 fwt in I h e  Kntslln Vltlley. 

The Lenrhes: bars, and islflnds, which the ocean mxl-es i t te  bt~ilding 
along thrse shores, are composed largely uf reworked fluvitltile :~nd 
placbinl itl;iterial, and are in part cfintemporaneous with the strean1 
rlcpc,sits. (hocl examples nf time are: OkaZee Spit, all of K ~ ~ l i t l i  
Isln~ld, t llr beach from Ici-trxwlrerry Point to IEat~lla, Softllb nnr, 
tlnd the long line of islai~rls wl~ich extend in line with the last named 
ucros.: the entire hon t  of tlw Copper II~lta.. 

Not only arc these deposits building now but they have formed in 
the past, a11(1 wllue of the older ones are stiII in existerlce. The bench 
from C'aw I'oint to I<ahlla is n broad, pn t ly  curving stretell of sand, 
concni-e ton-i~rcl the ocean. Its dry crest is covered with a narrow but 
dense grolr-ill of spruces, Hehind it is Katalln Slongh, n mutldy, 
rninilh~g ch:nmel whnw gc1iura1 roilrse is p:~rullel t,o the ~ P R C I I .  An- 
otlle~ liue of sprnc6cs. I ) :~~'t~llel  to the outer 1eacl.1, is situated behind 
the dougli. Thew spn1rc.s grow in beach sand, xiid behind the111 is 
snotller swnmp a r w  colitni~~ing n winding slougl~. A view fro111 
one of the neighboring hills reveals the fact that, ILqtallu Valley, for 
a distance of several miles inland, is nlde lap of alternat,ing sandy 
k j p s  and nluddy areas; e:tch of the former with a line of spruces. 
each of the Intter with a minding slongh crr a line of s~rlnll ponds. 
The s;lnclY st I-ips w e  fol-1nt.r Leaches, which grew a s  the enter beach 
at Iinttlll;~ I~ils g1.or1-11, a(-i-rI.;x tllc vnlley fmm R roclry foreland. The 
t r e ~ s  are older 11s one gow in1:ulrl. ancl their age (if the oldest of each 
heacll were s+iIl thew) ~wulil tell us the age of the beaches. The 
sIou,nl~s are n1ru.e p-,ottrlp ~ ~ ~ r s e r ~ e r l  st n dishnce from the coast, and 
the clistribntion c~f trees i h  1 ~ ~ 9  i ~ g u l n r .  This means tlittt sediment 
from the river :~nci 11-as11 fln~tl the siilxller strenms are fiIIing the 
sloughs on(1 sprentling gl-nve1 ant1 s;lnrl on the mud of their bwilw. 
Tllu rri.i$~uitl trues art1 de:lcl nilcl their descendants have sl3reaci out a 
bit w h ~ r e  otllp ~'TSKS grew at 61-st. Farther inbnd the sloughs are 
filled n n d  tlle stream rn:~sh tius bnried the beaches. Perllaps eb-ell 
there $1 liilc of tl-rrs lnilp mark onr of these old skimi& lines which 
the lzlncl tlirrw u t ~ i  in its fight \\.it11 the ocean. 

3)EHCI-tI PTl<Ix OF LAXI) FOIiBlH. 

ADJACENT REGIONS. 

The ~cluth~ra road of *Uaslra from the shores of British Colunlbia 
to the . t I~sku  I+llins~~Ia lies on an arc, concnve toward the owan, ha-r- 
ing n rttdins of about 500 miles and with its center at approximately 
langitade 1%" W., Intitrtd~ 53" 5. The contour of the ocean bottonz, 
ihc larger aspect of the trend of sl~ore line, the coastal ~ t i n t t l i n s ,  



arid r a n p  nftrr  rang^ (of int~rior ~ ~ l o i ~ n t f i i ~ ~ s  nll l i p  R E ~ ~ ~ ~ I F K ~ ~ I H ~ Y ~ ~  

pnmll~l tt) fillis nrr. 
The  vnnrtn-nrrl frmt of Ihr Pnrjfic hfoitntail~ fi~sten~ itlcl u d ~ s  tlre 

Krritti ;Ilfntrnt~~jn+ or1 tllr f<nit~i T'cninwilli~ 111lr1 the ~ t ~ e s t  sho~bc: of 
rr inrr  Il'illinlli Soill~il. tllr C'llnpich ;\Inll~tlli 11s on the ~lorth dlole 
of 1'~inr.c. Willinnl 5;ountl :1nr1 i l l  thr viririjty of Copprr River, and 
the F n i r ~ ~ - e a t l l ~ l -  RIaiintrins fronl n r a l n  31oii11t St. Elius to Cross 
S O I I I ~ .  Tl i~sp  ~ ~ ~ ( ~ l l n t ~ l  ills T~FIP ,  f r ~  t l i ~  1110ht ~ I : I Y ~ ,  sh~trply from the 
SPII. Thry !rue noi rilt i h ro r~g l~  l1y tidnl ~ v ; ~ t r r m ~ ~ g s  het117een Ponlr 
Ttllct ant1 C~~orn Sonnrl, tlio~lgll t1~0111y cln~l)uprl fit Princ~  ITillinru 
4o1mrl a n d  T_'nIruitlt I4ny. IYcst c~f C O P ~ P I ,  River nncl cnst of T y  
1bni11t i l ~ o  coast i s  fionlrcl, but I his crhitl it it)n ~lws not llolrl h~,tx~r.cn 
~ I I P ~ c *  j)oitit~; elvcppt t~ t  y'tlltllt~t I I I I ~  Iritl~y:~ I)~IYS. TI~C cot~~t;taI nioelll- 
t~~in.: nrr> not rwt thn~ugli 11s rir7~r c*o1unscAs I ~ r > t \ v ~ ~ t l  HIP COIJ~~CP n n t l  
i l ly .ils~li.' It in ~ignifian~kt t l~ttt  t?~ist nncl \ w s t  of thrse t l vo  riv~rs  
I lip it~ountnins npproflcll r+lowly trr thr rrn lint1 t l ~ e  ctln~t i~ finrderl. 
I'lrt 11.tr~1 thew rivrrs tbc nlount,nilis lio i'arthcr ialnntl und the fiorils 
rlro : ~ I i s r ~ t  (~'xwpt 11t ' l t l l k ~ ~ t ~ t ~  Day). In this intcrvtil tho region I)r- 
t ~ ~ - ~ c i i  t l t c  111uiintnins nnd the sr:n incl~~rlrls mol~ntnit~s of less relief 
tl1;ln tlw ~nthin rangc, and is m i i ( ' 1 i a  11p of roclcs whirh are ptxing~t-~ in 
pvirf i~l  lpss VIOWCI;V Poldrtl, nnil 111 1va1yd less i t~tl i lrf it~d nltcre(!. 

TIIP lligli mnuntnins frons C1rqq)cr Rirrr t t l  C'YIJS.; Snuncl ilte thr 
p t  llerbing gtbouncl for. t Iir ~ I T : I  tpst s y q t ~ ~ n  of 1n1r-r~ltittrtl~, low-lntitr14le 
rlaricts i r i  the morl~E. Tl~~h t l  glaciers pour out towanl the s r ; ~  f r t i ~ t l  

ever.!. F:II' and pass Ilctwecn Copprr. I i i v ~ r  nnrl Crohs 801md. They 
Ikn t h  rlr*rrflt~orlct l t l~r!  t:nnstnl hill.: rit~rl lawlnnr1.r nnrl I~ILI-E* forrl~erl :I 
writs-; rrf l>roarl, f l a t - t o p ~ l ,  ste,rrnnt~t, piedmont gIarit&rbs, of wI~ir-ll 
t i l t 1  J l :1E:\s l ) i11a I I R ~  1n11g Iwt~ I W ~ I \ M I P ~ I  :1 ~in iq l~ r  tylx.. Imt \vIlirll 
II;IS I - ~ ) I I ~ ~ : ~ L I ~ ~ I I S  r i vn l i~~g  i t  i l k  .+ixta i t 1  ( ;~~IIICI  FIII~P~III (>Ltvier to ~ I I P  
  it st tlr~rl fi~rinfi C;lnriet- to t h~ ~vthst, 

.\t t1~6 I V ~  tr11 t-xtwrlli t?* of 1114: ~ ) : ~ s t n l  low111  IS tl(*s(~rilwtl nlww. 
I I S  s t .  i f  o r  r is I I n 1  ITest of Rnynlr 
Jslti3jtI i s  \ r i~ i r j~ i~n i l  Jsllllbtl: 1111~1 ~ ~ o r t ! ~  or  tllr~ll is <'tllttroll~r Rdy. 

SHORE LINE. 

T<:l?-nl< Tslnrltl tiTlt>o~t jnills tllr nlnir11:lrld nt its, l~ortli ~ n d ,  fmiu 
wlkirh it e.strntlw :ts n t t~tr l rw rtwky I I I I ~ S S  fnr PO r i ~ i l ~ ~  nut to W:E. C : I ~  
,CEllc-k1inq is :i lurrl;y l,~.oinontory m (Ilc mninlantl :~l)ot~t 12 ~ r i i ? ~  ~ i b 4  

of tlrc r~nrihrrn end nf 1i:tyali Tslnnd. 1Irest of it the  r l b ~ r ~  ctirvw 
rliylitly 1lortF1\\-:trd for itlmut. -1 milts, to 1 v I 1 c l r  OlcnI~c Spit, a IUIY 
+trip of ..;and e h ~ i t .  !r ~ l t i l ~ s  long ant1 fro111 500 to  J.MO frvt wit l~ .  
~.cuchr.; ~~-wt\~+i~rrl .  clivitling lllr wntem of Cnnt roller Rap f 1 - 0 1 ~  thow 
of tl~cb IS("P:ITI. TIIP &pi2 is  tllr pri~l~i ir t  c ~ f  tl~tb I\-t~vrs wol-king r m  dcbsit: 
I'rlrlt~ tllr* +r*:tn*:i rtl fiicvl of TIrrit~g Gl t i c i~~ .  n 1 ~ 1  i tc: rlirc.ctior1 i-: tlant of 
i lw l)re\*itili~~g wind*. 





IXrl~irrrF Oknlcr Spit t l i ~  r~l-t s l i c r r~ l  t l f  VontrnIlrr Thy t*?rtrntll.r nclrlll- 
WPF~ In tFrc n l n t ~ ~ l t  r ~ f  n t l r i t l R  llivi*i.. Ti1 tlli.1 in f~rvf11  it  i4 l j t r ~ k r l l  I I ~  
the t ~ l n l l t l w  of n l n t l y  rivrrw, whirh nrr ptnlrilq orzt with their wotrnr 
\-il*t q u t ~ ~ r t i t i t ~ ,  of 1111111 1111d S I I ~ I ~ .  T11is ~ { P i r ~ i t ~ t ~ t  is. t l r r i r w l  from tho 
~ m ~ t l ~ ~ v v ~ t  +i(lv t ~ f  I t t - r i ~ ~ ~  f i l : ~ v i t ~ ,  I I I I ~  is ftwt tmxtt~nding t 1 1 ~  \IN 

~ I I F , I T ~  I w t i v t v ~ t ~  \vlhit+lh i t  ~ I I I ~ - +  :i11[I I ~ I I I ~ ~ ~ N B ~  1 ~ 1 t h  ihn nre:i nii(1 t l ~ ?  
rlrptlr nf t lw Ilay. T l i ~  ntwt11 -114>rv i b f  ( ' C U I I I V ~ ~ I ~ ~  I~ I~~v,  ~ I V ~ I V ~ * P ~ I  Rev- 
i l ly  Rj\-r.r. ~ I I ~ I [  T'rtilit 1lt:f'. i* 1 i k ~ r r . i r r b  ~ H ~ Y ~ ~ I * I - I W I  II,V I I I I I < I C I ~  I lnts .  
F;finntc T'ilnntI. \\-liicl~ lit%- nt.rtr.-. tho ~vc.it s i r l t b  iif tlltl Iltiy, nlll)arile the 
~ I C I I I ~ I I  of 1 ~ P ~ ~ I I E  I t i w r .  i- i - o t i ~ ~ n ~ w t ?  of .-ilhii!itr r ~ ~ t i t ~ r i i t ! .  

R n t l t l l a  1%zly. Irt.trvtr.11 Str:tnlrl.r:\. T' i~ ir l t  :ttul I Y h l t l v  I < l r t ~ l ~ l .  is 

l ~ ) r t I p n a ~ l  1 1 ~  :t p t ~ t  I? twrt-ing ltvitt-li. \v I I~~: I I  is t IIQ t t i ~ t c ~ r ~ \ \ ~ ~ t  :i~\tt )~1111\g- 

pst nf :t sdrnt-it*. ~ t f  l ~ a i ~ a ~ l ~ a - -  ( 4 ~  p. X )  l i y  \ v I i i r h  t11ib I I I I N ~  1 h a 1 -  IIQ~-I> 

~trlrnr~rrrt. r r t ' l n i ~ t ~ i ~ r g  t l r ( ~  112 .1~111  I<11tr~[l:1 I 'nl l ty  flvan 2111. -on, 
S l f t n l ;  1tj11.. :! ~tlilrmh n ~ ~ ~ t l ~ t v t ~ r t  I J ~  7Th; l l~ Islantl. i* n 11111~, tb:trrirw 

<pit whit-11 is siiui11t1- to  < ) I < ~ I I ~ ~ V  S I ) i t  ~ I I  sim. s l ~ a p ~ .  p k s i ~  ~ U I .  1hr111 4 1 ;  - 
r w ~ i t , i ~ .  11 i~ + i t  1111t(vl r i l  t11v t~:t<tteinrt (111tl c j f  $1 ~ I I E  l i~it* ~nf hrw,  + ~ t t i d , ~  

~ ~ H ~ I ( I s  ~ v l l i ~ l l  e s t r t i t l  utnrcr-r t l w  tkrit in% frrlt~t o f  t11v C O ~ ~ M T  1 kbIiit. 

DRAINAGE. 

t!I\'ERS. 

T!bt* * ~ I T : ~ I I I -  of ~ I I P  ~'011trc111tbr Ihy ~ ~ y i t ~ n  IIIII*P iiieir s i ~ p j > l y  i 11 1111rt 
f l ' o~ t l  I t w n i   illf fall nntF in part fsr1111 f i l ~ r -  g] t r t - i r l% n-hich hnvr invu(lct1 
t llti r~gi(111 1tnt1  whir11 11w1t t~wfiy 011 i t s  ! ) t ) r ~ l ~ w .  T h e  s i t p p l y  fr t j r i j  

I I I I ~  i 1 Tlw ~~illfrlll. it.; \\':IS sl!nwn nI1rn-e (pp. 17-ltll, 
praItfil14y P Y P ~ T I I -  1:kO i t i 1 h 1 1 ~  $1 ~ I I * .  w l ~ i l t *  i 1 1 ~  ~ 1 : w i ~ w  rcsntr i l ) i~~~  t I F  
~ ~ r c r . i p i t t ~ t i c ~ r l  o f  1111111y I ~ ~ i ~ i r l ~ - t . l l  q . r ~ l l ; i ~ u .  ~ t i i l ~ s .  '.'ltr .;trr:~nls sre cnncr- 
c l r ~ r ~ i j t l y  larp in ~~rrym~rtit~n~ tn t l t r i l -  I P I I $ J ~  111111 r l m i t i i ~ p .  :~rc:t.  a ~ ~ i l  
t ~ r r  11 11 +lil l.itv.1 t n  s[* i *p l *~~ flln~ilcl. 

'rhr g ~ ~ a ~ l t  PI* j ~ ~ l r t  of Ill+, ~rgiclr i  l i t - -  in flw r~lllt-y 11f lJprinE Rir~r. .  
?'hi.-; * t ~ - r $ ~ l u  11rs it.; 5r r l rwc  clrr 1 1 1 ~  r1111rgii1 18f T ~ P P ~ I I ~  < i l l l ~ i v r  (PI. f TI. 
) 1 I 1 I t  1 I I 1 I l l  I 1 I *  Tt flon-5 
s o i i t h ~ ~ - c * * t  f{w I I I I I I U ~  12 III~IPF 1111ri l  it  : ~ p ~ ~ r o i ~ t ~ l i ~ ~  Ibri~tg I A : ~ ! < ~ * m  w l ~ v r ~  
it s p r ~ ~ l a l q  i11t4) :t I ~ r t a l t l  t11*11:t. T'trrt t j f  tlw I T I I ~ ~ * ~  1,rt*+-tas ~ i i r t ~ r ~  
I l l ~ o l l g h  t l ~ ~ *  $OIIIII~J:I'~ <*N-IIPI- t r f  t l w  t1~1t:l \v i t l i a t i i  ~ ~ ~ t t v r i ~ l r  j1l1'11 I n  lit.. 
Tllr otllor pnlmt ~ n t w c  t 1 1 ~  I;tl;lt t l t ~ ~ t ~ ~ ~ g l ~  mall!. r.llnnl1~1.r ttItln,rr i t *  
r*aslcrr~ titargin. IIIPII t i i r i w  rliwrtly 1);11~1< i l l n i ~ ~  ~ I I P  rnlit11 ..*liibn- of  
11ah l i ~ k ~  :indl joins tEw s tna : l r l~+  \rllir*lh r l l t  ~ ~ l k f  f l i ~  t r ~ k ~  ~ v i t t ~ i ~ l ~ t  t a ~ t t c ~ -  

inlg it. 7'110 ~ v l t ~ ~ i t ~ c l  wilt ITS t I ~ I * I ~  Ilnw <t,rttll for alxl~rt P 111iltm.i 111i4l 

tnnter the 1101-tlien.4 cnor.r~rbla 1 ,  i' ('cm t r.01 lrr ?3a!-. Tllp 2 u \ u ~  cv~i~ t l ; t s  of 

I t t b ~ i t i g  l<i1+t1r is ii1!:11, f!)t> 7~811t*r I I ~  I { P I + ~ I I ~  Tda!i< ri.qi11g 11nt1 f : i l I i112  

frtlt11 I to 3 ftlc4, rlnrl Ihr ~!i~rrul t i i . :  r t i t i r z i i ~ ~  i r t  nrltl otlt l ~ t  frrltn R f I, L 
111i1rs 1 1 t ~  1i1)111-. .\IIOVP T h ~ r i ~ i g  I,rr~lw 11111 ~.i\-pr iq r10ntid:11 111it1 11:1r H 

vlronr r l i r r U c ~ r i t  of f v o ~ r i  :3 ~iiilt..; Itrmr Ilotlr it1 tlw cir i r i i t? .  rlf 1 1 1 t h  tl1.1trl 

to (; tu 10 1 i i i l t 3 ~  11pr 1101ir 1 h 1 ~  t i p j n D r  1i11rt. 



5 ti CON TROLTJER BAY REGION, hL\SKA. 

The trihuttiries of Rcring Itirer nbor-P tlw lake iiidude Canyon 
Crcaelc, 1hir31 l i ~ s  its s n i ~ r ~ t ~  OR the ~ I I ~ ~ I P ~ I I  inilrgin of Martin Ri-rer 
(ilncicr ; St ill~i-nter Cweli, which drains Lnlw Ka~htalru and re- 
ceives a 1:11.,np part of its supply from the Rnshtukn Glaciw ; and 
Shc.1111i~cI Crcrli. ~\-llic.l~ drains Lnke Charlotte and sev~ral other small 
I:tlita-; cnl the inurgin nf the Jlrirtin River Glacier. The chief tril~ii- 
tarics I,rlom the Illkc are Gnndil nnrl Sichnwuk rivers. which rlrnin 
part$ nf the rl-inrgiri of Bering Glacier. 

The othrr s?,reeams inclllde Carnpht?ll and Ed\rnrcles rivers, 11-hii-11 
rise on ihr wr~tbwc.;t margin of Rering Glacier ant1 enter the c ~ s t  

diow rlf Controller I l a ~  ; Tin tnlla River which rises in the IliLIa west 
of R ~ r i n r  Lake  and ff ows into Kiltnllu, Bay, and several of the h~titl- 
water t ril)ilt;irics of Mertin River. T l ~ e  latier risp,s on file westrr~i 
ruargitl of 3[:irtin 'Ilivrr I;Iacic.r and in Tolcu~l Lnlre, and flolrs mc.4 
iintil i t  rcnches tho enstrrrr edge of the C!opp~r I k l t n .  T l ~ c  w x t ~ r h  
rliriile hcre;, pnrt e ~ ~ t ~ r i n g  Cnpprr River, and part flun-ing alwg tllr 
c t l p  rrf ihe ~nonntnins  c1o.w to the delta and ~11tering the tid:11  slough^ 
brhinil Sof tulr Bar. 

L.4lCES. 

Bering Lnke is n fi~rmer n r n l  of Vontrrrller Bag rhicll has bcpti 
cut off frorn t h ~  T)n;\' f l i p  pn \~ - t l l  of flie cleltas ~f ReriliK River ' 
n t d  i tx Ion'pr tril>~i t :~ rii's. 

Chnrlottr : ~ n t I  Tii~~htnlin lakes have darns. composed of thc tern1 inn1 
mrrr:~iuc~ nf :t fornlclr gllacinl expansion. across tllrir wrtbern t ? ~ i l ~ .  
Tllc f n r i ~ i ~ r  clmiiir o r~ t  tbroiigh f i  breach in the dam, the lattrr at n 
pnii~t iipnln the ntht~r eud of tlip l ~ k e ,  pither ovrr $1 sapp~cl col 01, 

orpr ;I l n t ~ r n l  \vnll of ~norxine,. 
T , n k ~  Ttrkun ~ v n s  Pornled as n nzarginal Ixlce on the Iortner expan- 

sion of thu Sfart in Rivet- Glacier. T h p  luter!rxI mnrninp ~l~posi ted  
rtrros* tllr encl of the Inke driring this esparlsion still hnlrls tllc 
mnters of t l ~ r  lake. 
,t wriw of lalres alotlg the. southern side nf Marti11 R~I-t.r w'r nf 

cnnsid~r:tl>l P int~res! . h~csur;e they are still in procesi of format ion. 
Rl:~rt i l l  X i l - ~ r  is a I I P : I V ~ ~ ~  IoatZed stream and is hnilding flood plaili* 
nlong iis cmtrse. I t  i s  carryi~ig and dePositiilg niore ~;~,rIiment thni l  
its no~~gl:~c.inl tinill11 t:~ri~c: ant1 is bilildinp i ~ p  its flood plain *pros- 
tile 11101it115 of tlitl-e trib~~tnric~. The result is to p6nd each cl~nr- 
rrnt~r tri1nitt1r-y a1111 to form n lnlre in the lowi?c part of its valley. 
The pres~nt pl .o~~t l l  c ~ f  these lalres is s h o ~ n  both by the continunti011 
of thc procesws ~~liicll raused them atlrl l3p the fnct that they h a v ~  
no beficlu~s niltl tha t  r l l ~  forests on their nisrgins are being wbtncrgetl 
and Irilled l)y t h p  rising wntess. A similar Inlre is now in the initial 
stngc of f n r n ~ i t i m l  mt the month rjf Sliepll~rd Creek. Other lake.; 
inti~t~:itrly nsswi;itrrl with the glaciers are discscnwed on p a p s  47, 49 



RELIGF. 

The shores of Controller Bily include broad areas of mard~es in 
11-l-bich nrp island-like. Inasses of hills, many of vhich have n northeast- 
south\\-est trend lilre Kayak Islanrl. Together they constitnte n group 
with the sanw general trend, which r i ~  gr~dua l ly  to~rard the north- 
end, iml ti1 it merges with the higher mozrn t a ins f artller in1 nnd. These 
hills t l i i~s constitl~te R spur mhirh. vstcndinp sonthmest from Uv: high 
rnoi~ntains f a r  toward the coiitineutn1 .;llclf, has tunled ~ s i r l e  tllc 
glacirrs conling from the tnountains. 30 tliut i t s  I:~n;l\!-arcl parts, wit11 
tlw recesses l)~twe?en ik rneml~r+, are I~ttrc of ice, thong11 on the wry 
edge of the Bering Ghcier. Its senm-ard parts givr some protection 
from the nce;ln and m:tltr a slight brcnk in t h ~  strip af ~iuprotecterl 
const; n-11ic.h in geenernl niark- t h p  glacier-covered lands east of it. 

The C I I I I ~ I I C I I  Jloll~~tilil~s. a l t l io~~g l~  they IIBVC? the ~app~nrancp of 
a rnnge wi!li tln cast and west ,taxi* and am bordered both on the 
narth ant7 *out11 by s$raiglit vast aiit l  west lines, anrl curnposed! lficully 
nt least, of n~iilnr r.Hn,m which extend in :1 ~~artheast -~;outI~~~cst  direc- 
i i o ~ ~ ,  TTh feaatilrc is -\\.pll shown ou the rr~(~ni~naissnnce mnp (P1. I) 
nnd in Y1. 11;. -4 (11 1 A ) .  Some of thc mwller rnnges in the vicillity 
of Mount St. Elins (sec F1. I) bave a sini1:lr trelld. 

The region is xl)oalt hal f  billy and half lo\rlanrl. The lowlands RI'P ', 

Ant, a ~ i d  swa~npy nncl riw birt n fen. fret nhve  tide. The hilIs are in 
ge~leral less tI1n11 2.000 feet I~iph. but reach :t rn:tsirnnm of about 4,000 
fret io the northcast corner of the region. They include n range 
extending throtighout the r*egioli from l~orthenst to southwest and 
severnl detaclled tlretls ; two of tllc lrlttcl. a re in the ocean und fonli 
Kaynk itnil Il'inghari~ ial;untls. The otl~crs. inch~ding the Suckiinp 
liills. the four detut-hcd iltasscs of hills in t k ~  Sich~\vnlr  region, and 
the penil~sulu wuth of Bering Lnlce. rise like islnnils oilt of tllo 
swampy flats. 

ACCOHD-+X(:E: OF' ELEVLl??ONA. 

The crests ancI sun-tinits o-E the rid,- in vslricl~rs parts of tlus mgioil 
possess lilucli dirersitp in nltitude, yet close observation shows that 
t11e elevations arc grouped 11-it1lin certain bounds, that tliem are more 
or less definite heights to which certain gonps o f  hills rise, nqd that 
hetwecn these elevations steep slopes are fonnd, but seldom billtops 
and nlrnost newr groups of hilltops or ridges with anything lilre 
uniforln altitudes. 



The Lwt~~rel or ar-rrilfih c l ~ t t ~ t i o t ~ s  0 6  tIlr ridges or g r o u p  of hills 
r v h i ~ l ~  IHICW-: XIIVI~ 11rliftlrtt1it.v t1mD ~ I ~ o w n  in ~ J I P  folln\~inp tnljPc : 

- -  - 

I 

0rl11rn JIrr~r~~lrlrl . .  .... ..... ..... :\.?dm ...... ,1,1?11 . . . .  ~ . * m *  
H~bz~vt-a.n I'+III~.~I~I l'n-rk all4 K w h -  

7'hr I~irl~cms? strr r ln~i ts  in this repion rl lp ott t 11c nrrlt11prn PR~I  41f 
Cnrbon r(lt)11111  in. ill t ltr rstrctne n.rjt-1 lirlnct 11n(I ~ t f  1 tie nrpn rtlrercd IJF 
Illr nltllt, wl111l.r R hliillll grot111 tlf peaks r t t n i ~ ~ s  ~~l t i t i~r l r . ;  of frtlnl 
3,800 10 t , l . iR  f r t a t ,  ~ ~ i l c t  It~rp 11.d j n ~ t ' r ~ t  rtrcns ( n c l t  shown on t h ~  nmp) 
t I l i t  TIlr rrrsl of C'llrlum Ilocrntt~ilt fmrn f his p ~ u p  of 
p ~ r  I;.; rccwt wnrul  a l r t n ~  t hz* ~ l t  IIPI+II mnrcir~ of Slrtl,r ;Fnci~r I~nlt ls  :I 

grnt.1-:19 rlt1lfo1.111 ~ i l ~ i l i l r l t ~  with tlie sirmn~ilr  rnricil~g f~r tn t  3.450 f e ~ t  
( 1 )  :s.mm ftmtlrt, 1 1 ~ ~ r b g i l l ~  :!,.i;fl fc>tnf : ~ I I C  C O ~ H  f~O11l :!,:in0 ftad lo 8,AW 

* fw i ;  ntitl thv g v n c ~ n l v ~ ~ v ~  1 i 1 ~  ~ ~ \ - w i \ g i ~ ) ~  3.330 
fi*bt. Tlw r- i l l~r  tl~t-n t1 lq1. i  slit~rl-rly to a 1on.e~ I cv~ l  a l l ~ l t r l  2 . m  
kwt 1wlaw. 

Sothing like tlli3 higlittr lcvrl is titlnin~rl e l w w l ~ e m  in the wginn. 
z~lllkc~ngl~ :L f+*m peali~ (kt1 I t l igg~~I  712tttintnin hnrc cIe~ntinns r ~ f  nln~rtt 
:I;Vlfl frrt . iititl si lni Itmi. r~lrvnbilms rnrlp he fntrnil in srrnle of tlrc pt-alrs 
11 trlt~g f l i t *  no11thrl-n ffmllc of l l l ~  I ' l l ~ ~ ~ m d ~  Jkrnntains. 

TIIP 11rx t low~r .  pnrl-t i  1 Irvrl i.i .;I i ~ l ~ t l y  t i l lc~rc :I .IKM frpt nnd is sPrn 
i r ~  t 1141 ~41rratrrl in]-, of 1Zt1gkwtl .\lnirr~t:~in, wtiicb hnlrls tl~is gt~nvr)~ J 
cbltavi~licu~ for t11lo11l t i  li~ilrc cbf  l i r i ~ a r  rtrrt until it r~pp~oaches, : ~ t  t h ~  
i t  i i t i  1 1  f I 1 ,  It t l i t l i ~  rlrtq,s shnrply i l l  flirvr' 
st thlw ':I p11111'al P I C Y ~ I ~  ~OLLG tbf 113toi1t 2;F5F) f~rtt, 2.104 fwt. anrl 1 .L'( H I  
f t s r t .  

Tllr 2. IW)-F,HI(  PI 1.1 iltiiy IH* s$~f*ll in t llc* rnltl-nI pn1.t of tllc riclw 
W P ~  nf Slit*pE~rwl <'r.t~tmlc. it1 k l i t h  I l i g l ~ e ~  rrrvf s nnc1 s l ~ n ~ n ~ i l s  of Clint-- 

t I : K I I i l l  i 1 n 1  R i d  (11 1 -  
tllrtt~gli irl tIw Isr t  trr c.:/sb two peaks, Mot~~~~~i r r s l  hl(uu~tnin ant1 ?rfoitrtt 
C'l1exu111. rradbl~ cali*v:ttici~i~ of 2.t;sO nnd 2.H.;O fwt .  ~.t..;l,rc.t it-~lp) . arlcl i r ~  
some of tllr- It,wrt. ~ O C I ~ X  of CnrIu)n ?LI~)i~~ltain.  
-1 v ~ r y  tlisiinrt l r ~ ~ l  :II almnt 2.11K1 I ret  is typresrnntp!l in tlnl 

riorthern rrlal of t l i e l  rirlp- I ~ t . r r c m  Clear a t l t l  Csnytrn ~rrrhkn. i 11 the 
r i ~ l g ~  W P S ~  of S l ~ q ~ l ~ t ~ r ~ l  I'rwk (except t~ortfi of tIic Tnl;nct-C'llrtrlntte 
1t11ss 5~11l(t i t 1  fhr rscnl t n l  gritl~l) of f i i~lt  p:r!is iEiwt~swcf ahurc?), i t r  the 



11i+ml1 ridge ~rp*~sSf nf H ~ r i t l g  Lnke. 0!1 t 1 1 ~  hig11~1' rirlges south of Bering 
t.ti l;r. on 1 ) ~ l - t ~  of Iltatemrl JFnrm f wins. and in many of the 1015-er q u m  
nrlt! rirlLw.; :~lrrnp the s o r ~ b h ~ t n  fmnt of the Chrrpdl 3lountnins (sw 
1'1. 11'. .1, 1). If;). This is. in it!: rc-ifle distribrltion and in the u~lrnl 
pprft*rti(x~ o f  i t s  rl~velopment, perhaps the most striking l~\ .eI of 
nr~orrlnnt s ~ ~ n l m i t s  in thp enf i r p  refion. 
;I l.?ntr t r r  1.800-foot T~vel is ~.p:~rbl~ed by mnnv of the penks on the 

mnnp o f  tlw IIITVPP riclpes. ewprrin lly I Ilc lse nrttlq tlw ctt:ist. 

Tlic I i i l l s i r l r s  in rill pnr-ts of the ~-rrion I~:IT'P Ireen P I I ~  into 11~11rl1rs 

t Iirw ffc~r t 11t't's rrln lw follr>ned nt :i rbonstnt~tm level for consi<ler.nhlc 

3ffilir of I lie tliri\lrx 111-e 1wo:ltJ :111t1 !Silt :lntI llncc I : I ~ P S  ar~rl illrri~rllrr- 

ing dl.ni t ~ : ~ p  1u11ot1 t 1 tv111. 1hi s: contl ition lleirig 1 ~ 1 1  illi~stmtstl I ~ P ~ I Y P P ~  
Dirlr C'irvk I ~ I  T.nkc Tnloln ; ~ n t l  lwtwee., Lalrc! Tokun rcnd T,rtIw 
Chnrlot tv. T~IP d i r i d ~ s  tlkelr stn~tcl at r e v  distinrt terrar~ 1 ~ ~ ~ 1 s .  
Re~itltaa esist iltg la kcs, ll~r Divk Creek-ToLwn 1 ~ 3 ; ~  diride pmwrrq 
I l~ r  f r t~+t l~e~ .  i~~i~rnsf i~tg ~~YI~IIIY. of :1 tlrai1lrt1 lake hed with the lwarhr.: 



COSTROLLER B A T '  HMION, A L A S K A .  

Tt mnF IF w n  that tile-w ~ l e r n  tions n r - r . r , ~ b t l  11 l~prnx ;mu t r l ~  wit11 
~IJOI;P of some of the ridge. The lev~l.; of thr l,t1rlt~lr~n, liltr tllnrr of 
tht* rialp-q. :rnS in  p ~ r t  i ~ ~ t F r p e l d r n t  of t1)r. r.lrtll';~t*tvr nnd nttiti~rla- of 
t l ~ c !  m c l i .  T ~ P J -  i l r p ,  vnn.q~~ently,  l o  1~ i r ~ t ~ r p m t ~ d  ns ( 1 1 1 ~  ICI pt14 
c*~wim~n I c.ontlitions, 11-1iirll wew cletemiinrrl It? r l  i tl'prvr~t poqition.; of 
l>:~w-It*\-rl From t h e  .existing no\\-. TT~PJ 4 1 r t w  t I I R ~ !  s l i  l r.;rqi~rl~t tn 
tltc in t lar t~t ing RIICF foldiny of the roc1r.i. rrn-in~l progrcswrl sn fnr 
tl ~n t topogrrtphic. rarldi t innr npproncbetl or :lt t ainrtl t !low of :I j,etit*- 

I Tb rnrl not b~ nrsnmetl, liow~\-er, tlirlt vat41 ~ r f  tllrsr It*vrls w11- 
rrwnts n ~,r~l r ] , l~~i i l ,  rinr C I I I ~  i t  h ns-l~nlratI all:lt ttrly t l r f i~~i tc  Irvrl 
repr~wrl~ts  om. 'I'hr nnrn!n~r of 1h.p npp~- rbs imnt~  I r v r l s  -Ilo~t-* t ltti 1 
t11~ l l i c l l o l y  o f  ilcnr~tl~ltion hfis I)~cn con~l>lvs. l111t t lie n p  of Zlie r r l ; ~  
HIII~IYS t l lnL tlln I P I I F ~  11 nr tirtte in wllirll it w:rc :~rrrrmpIi-l~~rl 11-9s vtbry 
hl~art, 111~11 it rnily ~rrlF IN- t l ~ ~ t  nt no iimc 11n+ the toptr~np41i.c 1 ~ 1 i r f  
r~pl)rtmlrcllcl~l c1tw~ly t ir  n1l1 t i~rity. Repitelf rwti inp nf strathr :I nl l 
t.n:lnti~l I~~ntnl~r*s, 11ff c r  c*nt.ll of wl1i~I1 tl~aa 11111t1 t w e  n little, 111i~ l1t  ~:r * i ly  
~ ) ~ v b ~ l ~ ~ r r *  sllvli Smli~ru~s 11s now exist. Orr tile other. Irnntl. it arrfi? I*. 
t l ~ n t  tl~tb I ~ i ~ . r l i e r  Ir\.c~ls wrrr  pmlnrwl I)?- conlpletc penepl~nntinn. 
11-11ilr t l ~ ~  I ( I { V P ~  O ~ P L ~  X ~ I I P I I  ~~'pn*s(~r i f  II lers rnmplrtv recluction aftrl- 
a ~ P T I ~ * I Y I I I  nf 11pli St : nr i hnt onr nf tbc intrrrn~iljnte 1~rr.k wpmg- 
wnt.~ n r l i q P r t r r 1  pncplnin, wit11 f he higlier elevntions as ~lnrpdrlcrtl 
r~~;idi1:11~;. llowe\~vr~I~is~ungI~c,ii isc'erti~in t h e t t h e r e ~ i o ~ ~ I ~ a s I ~ ~ r r ~  
nennkr fn n rnnclition n l  topqynpllir mnti~rity in the p n ~ t  tllnri it i s  

11o\v. 

Tllr prrqrnt Inn4 forms wrrr pt.otl~tret.l l,y the nplift nncl erosion 
of t l l w  rrlrl~r srrrfares witlloi~t tte~own warping. T l w  n l t l ~ r  sllrfnvr.: 
cxtenrl over nncl tltrcbu~t~ this rcpion i n  l e~cb l~  OP i t )  stt'ps, 2nd not it1 
I 'Shr sl~rfatbes tasterltl ntlsttirvrtrtl 11r1t i l  t hcy lrun in to  the soutlb- 
~ 1 7 1  frmt of the Chnyrirtl hlnl~nt~l inr ,  7'11ir sl~ows thnt t h ~ y  ntrm 
rounpr than the high ~lmuntainn, uriIrun n rcccrrt f i~ul t  nr wry n1)rnpt 
t l~sr i l - t*  ~narl<a the wry edCr af the nlnge. Tls Ifittrim lmssihility i.: 
roritma1ict~rl I)? tile fact tlint t1lrr.e j s  littlv nrcordlrncc. VF ~~lrunril . ;  
nntl that nu flat arm?; n p p w  on tlte rwst or t l l iq par1 nf f11(* I ' l r u g t ~ r ~ l ~  

Jlntrn tnitis. Wlc fmthills Iaar-a, coaser~~~rr~l ly .  n 11isto1-y sn111i~~1+1)111 
t l  i f f ~ w n t  frorn t h ~  Itiph range, ant1 h e v ~  h e n  ~rrl nrrd 4.r) lc\.~bI.: wllivl~ 
, l i t 1  t ~ r l t  rvrt  f : ~ r  bnvl; from slinrr.  

a71r prrsenm of the broad a l l~~r i~rm-f i l l ed  vfillty-r .crliirll ~ztc~11r1 
thrnngl~cmt most of the region is one t i f  its rnwt ~ t r i k i n ~  13hpic)- 
prnpltic. fratnws. The* ralleys a re  r~q- hrnnrl in prnp~rtinn In t IN* 
sier of t l l ~  strmrnt; occ~rp;cing Ihcm. nnd s i r p s t  nt onrib that t11c.y nrt* 
rlccq>ly lillav? entl \\-\-t.?.t. pmI11w1F 1rhe11 t111. 1:111r1 d-ttn~al nlr~rll  Iiighrr 
ill1111 ILOW. This is confirnl~l  1)y the fact t l ~ n r  n drill Iwlr t111 t l ~ r h  



~ n s t  ~;l~nrt.  nf Rcring 1Zirrr tq~positc t h~ Io~r-tll, island nn0 ~ ~ n n t l i r r  nn 
Katalln K~TPT *.put to  dcptlls of 580 T~rt 11n4 ?SO Frcl l ,  rrsj,ort irlrlp, 
without reach in^ hi1 rack. Fr~rthrr rvillrncr ront:~r.riinp I lln foslner 
pmition of the snow line ( p. 50) wngg[*st,s iltnt t 110 r t~ l l rys  wrrr a ,u l .  
when t h ~  lent1 siml nbout T.000 fw t  I i i g l ~ ~ r  tltn~i n t  prrwnt,. Tn iliis 
nlse tl lrn rrek floor in the cen tern of t 1111 V;I l l r y  a ntl r~t, t hsir lowrr cntla 
~.l~ni~Etl Ere alrnusr 1.000 fwt bc1onp SPII levrl. 

. \ I ;I~IJ  trf the smaller stmtntn harr t l i ~ i  I' I~ t l t~ ( ln~a l t~r~  rotimes down 
to z~lmrt 1.00r) feet a h r e  sea l e ~ r l  i 11 glnri~rl r-irt l~i~s.  Tlla ~)rnldt?rn 
which the*! Itresent trill h, ~liscusst~tl Ilitrr. Thc lowclr r o ~ ~ t v t ;  of 
tlw* Y~~Y:IIIIS from na elevatiora of t i ln~t~t  1,flOC) Eivt clawt~ 10 111r ~ i l ~  

af I he z ~ H ~ ~ r i ; r l  flats are usualip in In+s r a n y n t ~ v  Tljr, ~ I P ~ L V I I ~  f s r r i r l  

tl~r rirrl~wc r w  f ~ r r a c e s  into the Ic~rq--~r canynns is ns~inll!* in nllt? nr 
111ol.e \ r a r  ter.fulls. 

IILSTORICAI; GEI1UIC:I'. 

Thr mslirnt pwfozimi PTPII~. af n-l~irlt t l ~ ~ l r a  is :I d~fitiitr w o n 1  it! 

111 in ~rgiur l  rj-tis t lip cl~positiorl of tE1~ nultcrial wltic.l~ rlrlrv cnrlstit u t ~ q  
the. slrtt~. gr~ty\\-~ckt*. nnrl n w ~ i a t w 1  rrwks on Il'in~lrrin~ Ikh~nt! nahl 
I{ng~c.rl .\101111f:ii11. This r~ur(eri:~I T V ~ S  clrr i r~r l  frnlit tllr rlrrtn~r-i ion 
crf trt11r~ rr)i'I<s o f  t~nkn.o\rtl r.l~:tn~ctvr. Tlw rlatr nf l l ~ p t ~ i i  ion is ~ i l w  
SOIIIC\I-~II t ~ t i w w t i t i n .  Imt ~ I I P  wpigl i t  of v\*i~I~nw ini1iv11 t11- (WP 11, 2 7 )  
t l ~ t ~ t  i( II-~S tclwr-:~ral thr* rml of ZIIP l':~lwtzcrir pm. TIIWP rcwl;.; wrro 
clc1>nqit4*rl ill t m1. for tht-y etrr~l :~i~t  ~lhi~rir~c* fos+ils. 'nltl f ~ P I I P . ~  

of n ~ i ~ c o l i  of f 1 1 1 h  ~~intctri:~l 41,~tr-  t11ilt t l ~  ~ ~ O T T  \ I - ~ I <  :it ~ ~ I I I P S  l l i .~tt l~~t, ,  
Tl~c? ~IIY-+IIW a d  v a ~ l ~ ~ t i i v  11111 !i~ri#i I. ~ ~ I I I I -  (1 f ITII icl] i +  ] ) r t J i ~ ~ l ~ l y  i11t~r- 
!w~Itli*(l \ \ . i t  11 t11(# 0 1  I i ~ r  rdi-. i1it1 i t - ~ i t f - ~  t11:lt liI1111 Itl tIY h l l~r* I)PPII 
; ~ t  otllcr I ~IIIP+. :I viil t l ~ i ~ t  (11or~ \ ~ + t ~ r t ~  1- t  I ~ C : I  11 i f m  Y ~ v I ~ + ,  4 1 i t h ~ 1 ~  C O I I ~ ~ I I P ~ I ~  1 8  I ,  
illn11:rl.. or c r ~ l ~ n ~ o r i t ~ r .  wt~irll ~)tzd)nlll?- IVNV not frir nn.:l~-. 

T l 1 ~ 9  d ~ p t ~ i t s  I V V ~ P  t~Ivrzttt-(I, P O ~ W ~ I I  idi~tvt I. fol(lctl, :I ~i{ l  111rf t111iur- 
ltl~ost*tl n t  :I cli1rt1 t w  tI:~tw ~ n t ~ ~ v r ~ ~ i  I IX wliii~li t I L P I ~ P  i s  litt lr ~vi11~~11w. 
Simi1:i t- r r  nil prol~rr Illy cwr~ h l m p o r ~ ~  nvo~ 19 ~'ot'li* i 11 0 1  11111- r~gio11~ in f 11;s 
psr f  af ,\l:~-.l;;~ z1r-v ltctrrivtl ti] Ir~t vr boi111 fr~lrlrtl I U I ~  inrtt~morpl~oscrl 
priacll. to T ~ E S P ~  Tr i~ l ss i~  f imp. T g n t m ~ ~ ~  i1r11 trimin l luhs brmi i~limtlllcetl 
into th tw rmks, 1 ~ 1 t  t l ~ r l r ~  i s  1 1 0  ( ~ l ' i l l f l l i ( ' o  I I K  ( (1 t l ~ ~  (11111! of tlw jntni- 
~ i t l n .  T t  nl:tF Pr:~tvrm In.rl~ hclcln nFil?r t l l r  clrpn.riiir~n ar not iilltil 1011:: 

; t f i ~ r  the 11u i r1  foIitirig. 
So ~ c o l r l  of titr JIrsr~zt~ir., 1 1 1 1 1 ~ ~ 4  it  I n -  i t1  tlir s l a ~ y  rrn:lr* ~*t.frr~.t.al 

to alwrel h:~.; l~rn I ~ ~ + ~ r ~ ~ d  ill t hi* r~gitrl). 'rlil* P P ~ ~ J P I I I ~ P  frn111 nt l1r.r 
pro\-iaces, I,:~rriug t I IP  p ~ h s i  l ) i l  it! 11f I. J Y P  dllty rt~lici  i ~ t i  tJ1.r m ; l ~ t  f r r i ~ i ~  
I':ll\i~tat to fic?di:lk Iwiiig ? I I ~ s t l ~ ~ ) i r .  iiltlicnirh tl111t n ~ u r l l  of ~ I I P  RW:I 05 

thr Chug~rb JIonntnins nnd prrllrt~hly nf t l~rir  cxtrnsinn Ilrrnlrgh the 
sr;r,rrt her11 pnrt of I i ~ n n i  I'rn i n s ~ ~ l : ~  11nc1 f hrn11gh .2fr)g111k nnrl J<ml ink 
Islantls mn7 btlr~ l w n  lntlrl ~l l r r ing  3lcsr1xoic t inlc. Triawir W:IS - - - - - -  

' discasslon nC the a y  nf t h n r  mckr nn Ir. '5. 



r~xtencled t lm)t lgl~ p r t  r l f  the r e g i c ~ r ~  north of Chitinu River und ill tllr* 
Cmlr Inlrt ant1 Ala,sk:lia Peninsula reginn. period of folding zlntl 
pmhrthly u f ino~~ntain building c:mF at or  s~mt!-rrhzt after the close 
of Triassic time. T)epusition was np11uruntlp somewhat rrstrictetl 
tlnl.ing the JAr)wer Jnr'ussic, for wdiments of that a g e  are known only 
from Conlc Inlet, ~ n c l  t11cAlnska Peninsul:~. The sctl pl-obably covered 
I;~r.pr urciw in the AIllidrlla .Jurassic, when tleprwits wern laid down in 
the jwe.sent positinn of tha Alaska Rtmp. the Matanuska VaIIcy, 
Cook Inlet,, ilrlrl thr lllaskrt Penjnsult~. I'ppcr Jiirrt~jc seas widenet1 
stmill more, tor de l~os i tu  of thrll tlge tlrp. Iint,\\.n throiigho~~t nit i r l~  
of K I ~ L I ~  h e n s f ~ r r ~  Al:aska, the vallr~y of C'opprr :~nd &I\.i~i:~nzl*l;;t 
~nivers, Cod; fillet, the. AlasIia Pcninso la, :~nd t h ~  Yulron Vallty-." 
Tht+ post-'l'riawic ~lnt.unfunnitj+ : t ~ d  11rr.iotl of f o l d i ~ ~ g  lnHy 11nnl 
bsted 141ltil t l ta  twgitiniiig of  ITpp~t- . J I I R ~ S ~ C   tin^^, f w  t f ~  ~ T ~ I ~ C I I L ' I ~  of  
t h ~  ~i~~t:nri fotnli ty is scell jii  t.hu ~ r l a t i o ~ i  uf I-l~per .Jurassic to Upper 
r .  I riassic ~.otd;s. 

'Tlw grra  t M~sozoiu granitir it) t.rusions, ~ \ - l l i t ~ l i  Iwpan a€ trr the clohru 
of tbc Triassic, werc probnbly arrr in at lead 12111t nI .Iclaska bcforr 
ill(. lwginning c ~ f  td~c TTpper' Jurr~ssic, thnugll t1lr.y exieticl in 0t11r1' rlih- 
tricts into t h e  Cr~tatxons. Tn the Caok Jnlet region the gritnitic in- 
tr~lsiol i~ 41)  lot vt i t  1'01-lcs younger thnn ikc Triassic, tlie Jurnssic in- 
tnlsionq H J I ( ~  flows lwing of xndesitc,, nn~l the Tertinry aurI ljost- 
Trrt i l t l - y  i tltrr~siol~ of tirldesite :mcl busult. Lo~ver Cretaceous s~t l  i- 
~rlcnt;ltir~~l tooli p1:~c:n ill wic€oIg watterrd pl-evinces nn? apparm~tly 
o\+er I~rr,:~dvr niwtls, cspcciauy in thc riortllrr~i pat% of +Uaslrrc, t h : ~  I I 

\i-ps(> COYCI'C~(~ l)y the Jliddle ancl Uyq~rr ,Itirausic seas. The 1Tpprr 
CYr.rta(cor~s lxds of r l l ~ ~ l < : l  A M  irslrictcd, s c ~  Iar ss 7r.c now lrnom, to  
points rrn the ~ ~ 1 ~ s k : ;  P'cninsnbt, on tlla Y i~ lwi ,  ant1 pousihlly on thr. 
-1nuBtir vt ~k hi northem Alaslta . Thr l n ~ f l s  TVPJY B ~ ~ S I I ' P I I ~ ~ J ~  ~ O I I + -  

i11g nrld the seas uarrawing after fbr closv cl I f T,ctrv~r C ~ ' ~ , t ~ ~ c ~ o n s  tinlr. 
3one n I  the deposj ts of t,Illeso II~.iclzoic! cpoulis h:tvP Iwaer~ recogaizrtl 

in the Controller nay region, or P ~ + c ~ - ~ I ~ I - P  011 the Ptlcific coast lw- 
twwn Cook Tnlrt utld tho l\les;indcr .\rcl~ipr lagn. This ~nt i rc  
r'egiorl mnjr hnvc htw land during all  of Jlosozoic timc, or. it may lxl 
thnt erosion has rc?mnvt?cl tIw, deposits. Thc ponsihility of Jlirnssic 
~11d other 8Iesosnic roclrs  riderly lying the Tertiary rocks of this rcgiuu 
is (1 isri~s%tl P,IwwI~P,TP. (See pp. 11-5-1 I(;.) 

Arpas of Terli:~ry rocks are w i d ~ l y  sm t t ~ r t 4  throughoi~t nil: parts 
of Alaska, but the chrtrtl,rter of tlie deposits xud other evidence, bd11 

nnd paleontologic, shows that; theA% beds were I:rirl 
down for the most part in or near estuaries md to  some e_&nt along 
rivers. The ocean ext~nrlpcl n.r-er wry littl~ cjf what is n o r  - i l ~ ~ l i f i  
cl~~rinp Tertiary t,jmt:. T,:~rp iirsas ill tnanp parts of Alaska aertJ 
- - . . . - - - - - - - - - - - - - - - - - 

* .Tllrnssir rocks are knann also a t  Cape r.isburne, hit thelr exact wtratlgrapbic poaltlori 
1 %  unw~~taln.  



rwm-rnnrtttt riinws c o ~ ~ t l i t  in11 1 nlfnrt* tho n~iclrllr rrf the Tertiary. Pene- 
pla ins  nr at I~nst l~ronrl ttrert? cjf f : ~  irly low d i e f  were developed. 

TItp I'ertit~~:\. r f ~ p o ~ i t g  O Y  .\ l ~ ~ s k a  n IT nf Yonr t y e s  : Tlie rt~nririr 
Eowr~r*. t11r Tort i :IT cnrl-l ltrrir~g rovlis: thc marine Miocene, and 
t l w  IIXI  rib^^ I'liw~~~t*. 

tlls rIepu~itt.11 i l l  l l ~  sm r11tt1 rurryir~~ ,rli:aritlr fossils. They show thnt 
thv own11 .r.r~v~.rrrrl prtrt of thrl .21:1+I;a P~rlinsnl:~ in 3Iirlclfe Enwne 

Isbn tl? ( 1 1 1  .IIIIHI~I~ ~'rllillstlJ~ U I ~  t11~  ~t(*ijdth{~ring islands, Ihro l~g l~o~~l  
the v ~ l l l r ~ .  of t l ~ n  \'akou li11t1 its t ril~ntarivs. 011 tlrc mnsts of Tleringr 
Sen, nnrl r l j l  f l l c a  riv~1'3 of t l ~ t :  Arctic slopr. Not aU tlir T ~ r l i n ~ r  mnl- 
I~n r jn ;  rorlis llrr of Il l ( :  sanw H ~ O ,  1a11nl tllr csact po*it,iori of most. of 
them i..; 1301 \-PI:V wrll Icnomr~. 1t is probalrlr ihat ~ ' n ~ i ( l i Z i t ~ r ~ s  f t ~ v ~ r n l ~ l ~ ?  
for tho f r ~ r v ~ ~ t t t i c a ~  rd c-o:if csistctl i l l  rmri 11:trt of ; i l ~ ~ l i i l  or I I I I C ~ ~ I I P T  
d1111ing t l ~ c b  ~ I P ~ I ~ P C  pnrt of l'rrtiwry tiiur.. 

hlari~lr 3litrrrntl n~t*l;s I I ~ ~ . I I Y  n t  Clpr  7 'nkt~g .  Colitrol tcr I h y ,  t l ~ c  
Sh11111agitt Js l t~~~t l s ,  t 1 1 l t 1  ot hcr sc~~ttrrrtl ~>lit(.t~s, They i~~tlicatt: t hnl 
M iorn ~r w a l c w  (lid nol rover I ~ l r  wrl n ibr;is i l l  ,2ltts!cai. 1,111 7r4lrt- 

?tl~irinr Pliorcrlo rt~rlts Iirr : ~ ~ ~ ] ~ ~ a ~ r ~ i ~ i l ~  r l f  \+cry Jimitetl rs tp~ l i ,  ( I I P  
t ~ ~ o s t  inrl~vrta~~~t nrcas hri~ig : ~ t  I , i t ~ r , r t ~  RBI!- t~r~rl  on  t l ~ v  . \rvtic slrrpo. 

l itat~~rnii ir t i )  t l l r  ir~trr~)t.cta~tion of tlnb 1c1~111  scactio~~, i rp fincl tl~rrt, 
~ tur tnr  r:ontlitiiln.- cxistwl c l ? t r . i ~ ~ , r r  r1111rl1 c~ f  tllr tl~jrcnjtiou nf t l l ~ '  

Kntnlhl f t r r ~ ~ u !  t i t l i t .  Tlicb S t i l l ~ v a t ~ l .  fol.tiiatiult IT-ns lnicl t l o ~ v  11 ptirtly 
i I I I p r o  I I I I i s l  r I : i t  T l lp  
J ius lh~ba  frlrlttat itm a~l~l?r~stlr~ts R.e.;h-rt-i~tvl. r-onrlitirlnh. prnhrthly in H 

r l ~ n l l o ~ v  o.;t I I~I~T nr o r 1  :I r i v ~ r .  'l'l~r. transitinn f rn7l-l t llr R~slltm ICH to 

- - - - - - --- ---- .- 
4 Thls [rrm Includ~w rockn nt r.ran*idrrnl~lu. 4irvr.it.r- m l  REP. tltp rxmc.? p#f f lnn  of #am* 

nf n.hfrh lins not I11.ro d~trrtnlnrtt. 
b 1"nlnrlle. t'hnrl~s,  f:wlnc~' alwwt f ' l h ~ r l t a p i  ('ore. S t ~ p r - n k  Rny : Ifnrrlmnn ,\lawkn Kt- 

pMitlllu. ~ 4 1 1 .  4 ,  l!+r12a 11p. 4i4LM. 
" >trrrtln, ,\. i'., T h e  l t a s k n  roal Aelds: nnll. r. A. Gml. Rurws T o .  31.1. 18fl7. ltp. 

If 4 4 .  nrnokx. .41trPd II., lF~ogrnph~r and g ~ o l o p ~ .  of hllieka, Pml. l ' a p t  1 ' .  R. t:wl. 
lurrey Nlr. 4:. 11)00. pp. 237-246. 
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*dimentillion, ~ n ( l  mere probably n l l  Ini t l  r1owt1 tIllri11g QEigocrntr 
and 3Elmne time. (See pp. 374t . )  

The foElling nf nll tllpsp POCI<S toalr p l a c ~  in vary laic Tst-iinry time 
or in post-'Sertiaq tirne, nrlrl wns prohtthly ncrcltnpanied hy the intnl- 
sinn of <mall dikes nnrl sills of dinbase nntl 111ls11lt. Tt hak; Ltcn ~ u g -  
p t e d  n1)ovca (*e p. 4:)) that t l ~ i ~ i  folding mny h a v ~  tnkcrl plncc in o~ 
on the 1)ord~r of the. Chugrich Mollniltins nnrl wns follnwpd by tho  
so~~thward overthrusting of the vast rnrna~~ of rocks to t l~cir  p~~cwnt 
position on the mean shore, The folding wns nrcc~mpnaicd or clos~ly 
follotvwl by oplifi, which has probably contin~r~d intecmittrntly until 
rccent timy. ISrosnic mnvement;~ art. I c n o ~ ~ n  to 1w still i n  1)rogrPs.: 
:dong the western base of the Chrrgack Jfourita inn on Irlt!iltl ~ f ,  BAY? 
H l t l l o ~ i ~ l ~  noun sa rsccnt h ~ ~ v c  Imn (Ictectctl a t  Controllrr 73rly. 

The up1 jft of t h ~  1.cpion hr~s beer) nccompanirrl I I ~  rjgorniru crosion. 
S~vrral halt,n in the (low~~clttting m e  r ~ c u r c l ~ ~ l  in the exist in^ tnpo- 

o m  Each af the levels of ~~ccordrln t sr~ ~ n r r i i t s  ~ n r l  11 illsirle 
twiches reprewnts a time when the liplifting ceased rind erosion re- 
C ~ U C L P C ~  M I I ~ ~ ( ~ P ~ R ~ I c  nrees to near bahc-l~\~rl. Si16.h periods ~ x i s t r d  
when the 1:lncl stood nl>out, 3,500, 3.000, 9,420, P,QOO fa 2,100, 1,750 to 
l,P.iO, I;l.iO to 1,600,1,200 to 1,3.50, !LiO to 1.0-i0: 7.i.I) to FOCF, rtnrl 501) to 
1i00 f c ~ t  lower i h ~ n  nt present. At sanlr of these times the llnIf wni; 
of sllort rliirntinn and the streams merel?. witlcnccl f I E P ~ ~  T'IIIIP~S R hit. 
.\t othvr times, as when thc land stood 2000 or 2,100 feet lower thnn 
no~v\', thc lrnlt  n w s  long, find the p a r e r  11~rt of nrcth of soft Y O C I ~ ~  
~~:r.:ls rrcll~vccl to nn c.rtln plain. The uplifting \v\-as then resnmed nnrl 
fhc r i r r ~ s  t w ~ r h ~ d  thc plain, clestm~ing mudl of it, nad sinkinp their 
r41i111nrals r l r ~ l l e r  n n t i l  the next halt. in the uplift enahlcrl tElrln to 
widen t h i r  ~ ~ ~ 1 1 ~ 7 s  n p i n  !and prodnr-e nmv plains ant1 t~rraccs. 

7'11~ n prrn trl ~nor~tmtnent t h r ~ ~  continucrl jnt~rrnjttently trntil thv lantl 
sfontl ill, Ioi~st 1i00 fwb nntl probnblp a t  least 1,000 fwt higher than i ~ t  
~ ~ r t l w ~ ~ i ,  tvl~rn t IIP ikon- s~r?)rncrgc~I nnd alltt r i im-f i lI~d YRIIP?'H ITCI-P 

4,111. l ' h ~  s ~ l r c r r d i r ~ ~  t l ~ o r ~ r n c n t  n-HS n depmwion of the land to near 
its ~,w+cnt Ic\*el. 

.tt. :III ~ ~ n t i n o w ~ l  tinrc rluring thr Qtl:~ternarp x maremcnt dong w 
f:l~ilt 1111 \\'inphnm Tsl;lnd wul tr t l  in Illc t.le\-ntion of a snrall Imdr 

. of 1111~1lwEirloterI nittrine s c d i n ~ ~ n t s  ttr H na~imurn h ~ i ~ l i t  of nhn~rt, 
1 fl(l frrt ul)nr.c. wa 1~1-eI. Them was no genernl uplift at this h i e .  n11c1 
3in1il:lr loc~1  mov~tnnlts RPP not known to have taken place in otlier 
parts of thr ContmlFer Rny region. 

C;lncic.rs invndd tht* reginn rlt nn undekminarl time md prohl>ly 
ntf nirlcrl tlirir rnrlxi~nurn c x t ~ n t  when the land stnod about 1,000 feet 
Il i~her ihnn nt prpwnt. This ~nnxirn~tm extension rppres&nts a surpris- 
ingly m n l l  incrcasc over the pr~ssnt dev~lrcl~ment of the glaciers. 

-- - - 
a Tnts. I t ,  S., nnd 31nstin. J.nwreaw, Bull. t:vol. Soc. .\m~rir.n. rol, 17, 1904, p11. 23-64. 



T h e  wtrcfit of thegIarirl-+ t t l  tht*il.  l,rr+rmrii linhits .:wfis prnllahly I~ro~igl i t :  
lthottt l ~ y  the d~pwsion  nf tllr 1:lnrl to its pt.r+c>rlt ~wsit ion. 1'1~~ gltl- 
c i ~ m  are now prolmhl?. nldtinp -Ion-ly I~rrck, ljtit tlwir I~PC'I*P.;~O~I lllls 

prolmbly not 1mn r:~pid for :I mr~~itTrsahEr t i r t l t b .  tindl ~r:i~lvr~i~r.t*s,  *11r41 
as that which is now tt~kilrr 11Lrv i~r thp 3ltllnkpinn 1111rl trl h r r  p1tlvicrs 
in the ric ini t~  nf 7-al;utat Jl:ty. :IW ~ ,o* i l~ l~  :it l~rip t iriw. 

7'11~ \ \ . i t t ~ r ~  nf crhlf 1'011~1' 1 h ) -  cxtrllt!~rl o\'c1l' t! It1 rpm ilttrt o F thr Ill'ra- 
~ n t  l r ~ ~ ~ l i t r i r l  :I rra:l i l l  wry ~ P P P I ~ ~  gvolvgiv t i i t i ~ .  :i n t l  < ~ t i t l  nf t 1 1 ~  lt~tt~st, 
rpi~o(les in thv history nf the r c g i o r i  h:is 1 ~ 1 ~ 1 1  tlhr filfitrg of  fhi*  ~ r t - r ~ l r r  
Cmtroll~r nny by elrpo5its f n~n l  tlie he:ivily lor~ibaal gl.lncinl +t nlrirnq. 
I t .  wns this prcjrrs.; n.hic11 trt~nqfnrm~d 13c~irly I s k r  f1nn1 n s:~lt-writer 
hny jnto a frvl*h-\rrlirr I ) r s f  t i c ln l  1al;r. This prnccw i s  dill ~ o i r y  011 

tvi111 p~*[d~:~ l~ ly  t ~ ~ ~ ( l i ~ ~ ~ i r i i ~ l ~ ~ * i l  i~vtivity, t111c1 is now ~ w t r i t * t i ~ ~ r  Itcmi*ing 
I s k c  tl11r1 Con trollrr 13r,1. I r I -Il~~llo\vrar clrl~t h.4 ~ a l c l  nnrrojrer tirPns. 

COAL. 

Ths surfnrcl rstrnt: nf thr* I3r1'itip 1:irrnr m:11. n-- known nt. p ~ n t ,  i s  
rwtrirtod lo thrq iirnl id orltwc)]~ (lf tlrr lilt-l~t:tln~ format iot~,  as r ~ p -  
r P t  t t i  I 1 .  Y I I U P  . Thv 111-e:t of ~ u c I ~  
t ~ r r i t t w y  x v l ~ i ( * l t  i+ lnnlitlv~,l 1 0  !HI 11iul~r1n ~ F I  ljy wot-lii~ble cwdl is gil-en 
1 1 ~ ~ 1 0 1 ~ *  : 

- - . - -  .- - - - 
Tam, Ralplr S.. F-rnntt crydbtiurr l o  Ynkutst Hay. A111~kfl : Phlll. t ;en#, NIW. PIII~Q- 

d e l p l a .  .larru;~ry. I W T .  pp. 1-14. 
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.Ircc~lc r r ~ r c . r u . t l  rrt thr x r r r ; l r t ~ r .  by IEtv r ' u k ~ ~ ~ t  f ~ ~ t * r r r r r t i t ~ t t .  p r r r - t w  crf rr l r i r -h  rtrrr!r Irr 

F'art of thr! :trm e l f  f fontlation may contain 11-orkxble coal. hrtt 
t l i e  tlcpth r t l  ~rl~ich rncl~ co11l ~ v i l l  h forlnd i-: En rnwt places uncer- 
tain. : ~ n ( l  in rnl~clt of tllc RreH I t  is linen-n to 1w w deep tbat tl~r t l o z r l  

call Iiercr ~l~int?tl. Tile so~rthern etld of Carbon Jionntain. cr)lorr;I 
rln the. I I I ~ L P  rls " 11~idiflere1~ti~fcc1~''  is reprwted to eotltain some coal. 
1) ia i  tile a ~ p n  in  Ill is  n7$011 is not 1tno1.n. 

TIlr ton1 i* lrnomr~ to extprld eas?~vard heyond the. ttwa shown on 
I l t r b  1)1;1p into the high. glacier-covered mountains, but the Ixw~ndsries 
o f  t l i  i.: vxtm)sjon : I ~ P  rtnc~rtain. VIP rallic of  such rml is al* drlorlbt- 
f111 hrrnust~ of the complexity of the strncture and the dififtctiIties 
1 r i ~ t r i o n  Clot11 Ilas been report~rl ns far as the vicinity 41f 
thp (~ i~ s l t~ i+~ i  I ' I ~  o f  B~ring Glacier, but tht! discovery 1 2 ~ 5  110t Iwml 
r-rullirnic*d. rlor the tlltlount nlld charncter of thc c o ~ l  r ~ p r t e ~ j .  10 
roal h n s  lwen found m ~ s t  of the area represented as &lsht~]ca for- 
11i;i t iot~ rlil thc mnp. 'There k, howe\-er, >I gclod possibility thiat t~~wtr.; 
~ j f  t*o:11 ps i s t  it1 f lw ]\ills ketween nidc Credr rind the north end of 
lt~tgpl(l Jto~ult ain, and this region ought-to be inore carefully prr1h- 

~ i c r t  cd. 
H T R ~ ' ~ ~ ~ : K A P H I I "  A>HITIOS. 

'I'Ilc (-or~l l)eils, thrp rlistributed tiiroughout the entire thicltness of 
thtl il;~lshkal;u fonnwtion. They arr ~ I s o  restrictrtl to i t .  for both t 1 1 ~  
cvrl-lying Toknn and the underlying Still.r~.,ter formation fire 
1 I The position of many of the beds is indicated in the  
s t r t ~ i  i g r i ~ p l ~ i c  sect icms on pagt:s 32-84. 

'rhr followjrip page:, rontz~in mensurd sections of BIZ the coal bed..; 
which Iwrc iicccsdbie ~i ther i n  nat UEII erpc:susos or in prospect 
opcninp  or tunnr13. The location of the sections is shown by flie 
lu1rnhe1-s. which corrrspol~d to tl~one 01; the map (P1. VIII, pocket). 
No tlttempt has been made to  cormlnte the beds, as the co~nplcs 
1tr11r.t 11 IT, thc nbrupt changes in thiclnlcss, rind the fact tbat .tnost of 
thc Ijeds llnvt riot bee11 nctunlly traced from point to point. nsuitlly 
i ~ e l r ~ .  tl~j.. impnh.ci hlv. The sectiom ;Ire nrranged in order from 
~iorthcnst to SOII~JI\YPS~. 



SRIIIIY~ niltl rimf. t In. 
I I I  - -  . ................ r; 
f 'I ):I l. Ilt11.1l II 11t1 Ill*I~.llt h. 2 2 

S I ~ I I ~ ~ )  ~ I I I I  lit tt~n*r. 
S1rlk10 S .  \i It',. 1141* :Y2 Sf.;= 

. ~ l f r r r ~ l l f t ~ ~ ~  ( j 1. 

S!llhIV n"d. PI. in. 
r't1~1I - -. ._ . . _. . _-. -,-_-.---- _-._- -. 10 r; 

Sllll !I. Ilq~~r. 
SYrik~m 5. I W "  F:.. dl[a 2%' S'iTv. 

h ' n . f l r ~ r r  r r r r  c t r x t  ~ j r l r  i r J  C m r l ~ ~ t ~  Ilfltrrtlntrl. rr~.rrttd n j ~ f - t ~ i t r p  ~ I ? , ) I I  lrrsl rjrd of RiFL 
ufh.  trwit 4 - 7 ) -  

S~III  re^ br. Pwr. 
'I VTI 1 I -.. . -  .. . -.- ----.--.------------- la+  

Rlltl IP l!ll~~l-, 

S t l l t c b b  N. ;in K.. 11Ip '"2 $\\'. * - - 

• 1ncludl~d I11 u~okl!lr xu. 2. 1%. n I. fn lntll irk~l In snmplr So. ::. pp. EL&-87. 
I n ~ ' l i $ ~ I ~ r l  In rmmplv No. I. plr HA--sT. 



S ~ l l * r r r  u r r  rnal  .*Itit' r ~ f  f'crrlntrr Jtttuatrrin. prxt oprai~tg f n r ~ r r  trr-xl r.trrl rrf Irilluirlrh 
tmif ( I ; ) .  

Fr. In. 
< ' l r r ~ l ' '  ..-. .-- -_--. .-_--_,_.-.-. ---,_-----_-.-------- I 0  I ;  

1'11~ IIIHITP t llrw w{&f i0115 nrr n l l  prn l rn l~ l~~  nn the .;nme senllr. wllir11 
f lli- o\vrlrl..; rlnitil t ( t  I I I ICI*  folln\~*\'~rl nlnng thtn ~iiou~rtain s i c l ~  fnr 2 
niilrs, i l l  wliirll distnnrr thry fonnd thic1;riws r:~nging front 9 to 25 
ftvl, 

.tl3(~1t 200 Srrf IWECJW t l i b  is I I I I O I ~ P ~  wnln. which is said to cnry irl 

thiclrtir.;s ft-nrtr 1 to I1 frct. The fal1nwing ~ c t i o n  wes n ~ ~ n s t i r ~ d  
liy tIh0 \rrit~r: 

Nvvtltrrl t1f r r r t l t r r  ,!fJfl f ~ - r - t  Orlnrn IrII fnMt'  Im{l otc r n ~ t  rfrlc (11 ("nrhrrrr Ilrrrtrr- 
l r l i k ~  [ T ) ,  

8hnlr iru~f. ~ t .  tn. 
' 1 1 1  Id -- .,- - ,----. -- -.---_----------------- .I 2 

S l ~ n  lv II<*~II-. 
Ntl'llith S .  Wh \V.. d111 +We STY 

SCVITIII ntllor wu~n.; nn. c x p o ~ ~ t l  lowrr rlrln.11 fhe fncc nf tl~c. 
i~tc)iirlt>i i l l .  

. \ I I  i i ~ ~ p u r t ~ ~ ~ i t  nri(1 I I I I ~ I I W I I ~ ~ ~  wry p m i - I t - 1 1 1  w:~rt~ iq t-spowl 
111ong illr !vta~t sidv nlllF Ilrwr t l l t*  trip nf Ctrlmn llnrmt~in. It i a  
pmsil)l~+ t I 1 c 4  ullrnp 1 1 s  (Ilr l~pprr e n m .  rrfrrrt*rF t o  ir3~n-r, 1 ~ 1  tlip esut 
sidc o f  t 1 1 ~  nlntlnln itb. Tlbr following wcticms WPW ~rlea~rlmrl: 

Shnlc mf. Fm. 
c.'tml ' Illriglit. rlran. nnd nltfll Lr1dlcwrnt)-- ._-_--.. . I.:* 

shtki#~ ~ ~ U I T .  

PtrIkr S. Ne I\', (1111 31. SIT 

Rrrt irr)~ r r l  xrruth r-ntl rrf hillsld~ tmif r1n rrr-l rirlr * r J  rarhrrn JIrrrrnlnln (9). 

Sl~n lc  w l f .  rwt. 
c m # * : l l n  - - - -  ------ 111 

Flr:111, flrnr. 
Ptrlkr S. 52' R. dl!) C* 8E. 

Thc ~ I I - O  f~ l ln lr - inp  uu.t ions. \\.hirh an* a [it t Ill fnrtl~rr snitill mi thr 
rrr-t ~ i ( l t *  of the siljrr ri~l:.. SIIO\Y 11 C'O:II wlrirll I I ~ I +  thca plrysical c-l~alr- 

artcri-ti- r~f the nr~thrar.ite :I( lb otfu-r olwni t ~ p  in v llr ricinitp, h112 
1vl1.n-r ;~n:~ly*;ei: intlimte n wmisnthri~ritc. T*'rtii~i f1ip s t r i i ~ i i ~ r ~ l  rrlil- 
i ion-; it mnl . ;  pml~:~I,l~ that onc o f  tlw wnms rnrrrrpnnds to tllr lnwrr 
coal cl~wril~~11 h m  the enstern side of tho m n i ~ ~ ~ t n i n .  

- --- --- - - - 

* lncli~ded Ln w t n 1 ~ 1 ~  So. C. pp. Ull-AT. ' Inrl1ii3~rl In ~ ~ r n p l r  No. R, np. 114-47. 
* lorh~rkrl i n  snruple Xu. 7,  p. 84. 4 I I I ~ I I I ~ J P T ~  Ln mmplr Yo.  !I. pp ,  9 4 - U i .  



CML. 

bvrrtlr,n f n  r q r v r i ~ ~ r p  rtrrrtm r-rvnl ( ~ r r x l  ariclr) rrJ ( ' u r l ~ r ~ n  Atnrtnlftin b~tiurrn 
irt1ii.q [ i O ) *  

Stlnlc rrwf. t .  In. 

( 'on l " - - . - - - - * - .  - * -  - - -  . - 5 :: 
Rl~nla*  ttarrw, 

Hrr.lirr#r r r r r  I r i I ~ f r f ~ ~ r - ( l  I f t  r'rrrrsfrrr C'rrhr.k. rrn ('nut l i r f r o  flrtr! n r r l  i r t ' t r r r r  Iirrrlf'r 
twh;tt : t . I r r / r t i r t ~ ~ .  E J f l  fcit i 1 $ \. 

Ft. In. 
( ' # r l t l  . . -. . .. - . - . - . . - t !I 

x f ~ 1 C ; ~  5. .il* ll'.. t l i l r  :I ' SF. 

str,tirrrr r r r r  . v r f r r r r *  r . r ' t ~ f ~ l .  r!s 3-4,. I . $ :  r41rr-aiinrl, .F:iII f ~ l  ( / . : I .  

Flrru s l ~ n  lr* 1-or1F. FI. In. 

t'r !:\ l - -- -. - _ - - . -  - . -_ .  '1 5 
Y l i n l l ~  florw. 

$tl'ikt~ 5, ?>" 1.1.. 1 7 f 1 1  41; S\r. 

rrI)tdrv I I I ~ I I # ~ ! I  r,f rrwk (17 ) .  
S h n l ~  r~rof. Fl. In. 

('u:lTP ---_--_.--.....---------- .I 2 
,Sl~altm ff04rr. 

Stl-ikl* X 40" K.. b l i p  Cfk" SIT. 
- - - - - - - -- - - - 

a 1ncI11rIPd In <amp!#. So. 10. Fit. 'I;- R i .  ' Inrl~rdarl In nnrnplv Ntj. 11, I)!). 8 4 - U Z .  
' Luct~tded tn snruptr Su. 11. 1311. 9 1  "7. rn!.h\~l*d In ~ n n ~ l l l *  Ilu. 10, pn Rl-47. - bcturlrd In unrnlrlv .No. 17, ~q). H1-MY. 



Fl. In. 
. 2 i l  

Xr.c.ti,,rr i r r  rrrrt f ~ n  trrnl .vIojw rrJ ('18rhnt1 .IYnrtrilnir~ rllrlrr~ritr~ tlrrh tr~trrrth ?IT 
i ' t~rt{tn)t  r '~+ t -#+k ;  v f r r ~ r l t l t ~ ~ r ,  !l . iI l  /rnv1 ( I!!). 

Rhnlr. Ft. In. 
( '~ ln t  . . . . . . . . . . .  . -  . . . . . . . . . . . . . . .  I 

Sltltl4. . - . . . . . . . . . .  ' . . . . . . . .  1 
T'nrtl a I mnpw fmnh 3 tc~ 31 Inrlltln) . . -  1 fi 

SIiir fr f rnrtcw ftbt~tt i  1 14) 18 Inrhtw) . -_  . . . . . . . . . . .  1 
. . . . . . .  C:ilnI 11 (rnnntla front 3.1 t 4 1  3 1 111rl1t.nl 1 2 

1t11rtl ~ I l t ~ l t :  f l l t ~ a .  
Strll<tb (INI ttq~orl Y, 25' E., tltlt F:lo XIV. { v t i r l ~ t l ~ l t - ~ ,  

1 . . . . . . . . . . . . . . . . . . . . . .  
Ntt~(lrTar~tr* :III#I *II:IIV v l l t  I I ~  I I F ~ I ~ ~ I W I *  ~111s.. ..... 

4 i b l i # .  -. - - ---.- - -  - -  ~- - - - - -  - - -  
1 ~ f i r11~tw s i l l  . . - - - - - - -  - 

t ' ~ 1 k a b ~  . +.-. 
- 7  - -  - - -  - -  - 

1 : 1 1 1 : 1  1 ... - .  .................. 
fl ' d l r i , .  - - ......... - ..-... 

I : : 1  1 .... ._ .. ._. ...... -. 
k t '  - -  . - . . . . . . . . . . . . .  -------.. 

SII~II! r41tjf. )'I. In. 
Frml  ..................................... !! I l l  

Nlrrtlr* tlelnta. 
.. - .. . - 



Tlti.., Senin 2 i~~*ic-* r.nnsiilernlrly in tl~ir.kuc)~.: \r.itl i i lj  rllnrt cli-t;ln~*cs, 
,I n~c~rr-lrlr*~~rt-k~l :it t1l.o 113- of t lie fal l% '~ID\YDI~ R fvet 'I i n c l ~ q  of r.o:~l, 
~ v h i l t b  OIIP zit 1 l11* ~t11rrtr1 n f ~ \ v  ydrds nwny g a \ ' r l  11 tntn1 of rll>o!if Irk f ~ r t .  

Ktr.li8,rr rrrr I r  i l ,rrI,rrg If* fVrnrls I'rrnr%-.  k t ~ r r l i r r ! ~  * r , W t f r f  f f u l  r r f  Ilr~trrt r r r r ' r r l  Jlrrrt 11  

f r r i ~ i .  r l v r r t f i r ~ ~ ~  t. ).;/I ft.rnf (27 ). 

I'il'tll ?d$:i1bb I'#M%~. I'l. In. 
. . . . .  t - # t l l  ' I  . . .  - .  1 I t 1  

r h 1 1 1 1 '  . . . . . . . .  .E 
4'nnl" . . . .  . . . . .  3 1 
111111~ ~ r ~ i l  I 

- 
. . I 

. . . .  c-'nnld _ . . . , -  

P31nly ~ ' r r l !  l  . . . .  - ., 
i'dlfiI . . .  . . . . .  - . .  - .... :: :1 

81tnlr 1 1 c 1 t . x c k  . . . . . . . . .  5 
. .  Sl~nfy ~ n r l n l .  . . . . . .  - . - . . .  2 

1-4 I - .. - -, .... - . .  . . . . . . .  I 
Strikv 5. fii' E., 1lil1 :U\' Sly.  - - -- - - - -  - 

= Inrl~~dm] In cnml~Ev So. ?!I, p:~. HJ-Si. Inr1!141~! In #ntti l~l~- Xn. [~p .  S4-ST. . Inct\uwl ln rmnlplv Nr*. "6 ,  pp. RI-Si. 511rllt1!~tl 11b M I I I I ~ I ~ ~ ~ ~  %I. 3, 1911. *+-57- 



COXTROLLER B.4Y REGTON, ALASRA. 

Tlbis Is tltp lowest ronl cxposetl on Clear Creelr, nltl~ongll tn~n lnwrr 
onps n l?c rtlport~rl on n near-hp tributnry from the north. Tlwrr i s  no 
ld~ysiral ~ v i r l ~ i l ~ p  tllnt the in tmsion hns nlt~recl the conl. 

K r r * t i r ~ ~ r  itr 7)!-trsl~r~r,t nyrc.r!ing r r ~ !  rr'ml nj 191Xgr hrttr-rr~t 7'lnrtl ttrtrl Pfmr r+rvr-r4b.v, 
,qr~t!tld t ~ f  7'1*#/! f ;np  : r7rrafkfb~? l.H% j?vI ( .TI1 ) . 

Ft. In. 
Kllnlr -_ ._ - - - . - ._ - . -_L- -2 -_ - . - -__- - -_ - - - - - - - - - - - . - - - .  1 

.C'r.r.lir,rr P P I ' K ~  of I ~ # I I P  rilfpr N X  3-rr. IYO, frrl frrslhrr nnrrih. 

5~rrr:ll ~~ot-l;nltlr warns :IN rxpowl  on Tmnt Creek. The fo l lo~~ing  
P C ~ - (  in~ls, nrklnpt l  in st i ~ t  igrnpliir order hcginning with the higfiest. 
\t-erP ~nenct~red : 

s h f l ! ~  roof. Feet. 

Arr1h11 n /  P V P P ~  r(~vr? t )~lotc  Yn. -73 ( 3 4 ) .  
FL in. 

.................. ......... Shale 4 
........................................... Coril P C; G 

........................................ Sardut~,ile---. 6 
StvElic N, 71)" E,, llilr :iR" Nit'. 

-- - - -- - - --- 
a lnclr~drd 111 sample No. 29. I ~ J .  H4-8;. ll~rl~ielrrl 111 wlnple No. 33. pp. 84-87. 

' tncl11det1 In uarnl>le Nlr : I t .  11. 9-1. 



xrrlir,~r r r r r  nITlN1' r l l ~ ~ f ~ ~  <#at .\'rt2. ;1H nuti ,#!I; ~ ' l r - l - r ~ l j r r ~ ~  ,id;!? f twl I $ 0 ) .  

Rmlir~rr rrrr V I I N ~  rirlr' tf Xrt*lrlnl:d Rirrrjr' .  tjrtc,-ft,i~rth ?)ti!r rbnxi  of ?'. h'. I,. It. 
Kftl14r!: Y*,. $ t $ l \ .  

Frwrt. 

Fhnrr --------.-. .--____-..-_-__.. --------------------._--_ 10 
L71111 :1 

ShtbId~ flmr. 
Strlkr S. :ln" R.. rllp in" XW. 

K~- l / i , r f  rrrr r.rrrl rirlrv r r f  Krtd~t*rl:rr Ridpr. rrlr'rnlion 1.6-TM fwt ( . $ I ) .  

Aknh- r r w r l .  Ft. In. 

. . . . . -  - ---_--_--------- R 
l:'n:~l ..... ._-. 3 9 .................. 
F l ~ n l r .  ............................. --- . - 1 
I ................... 3 4 
T l o l ~ t .  ......... .. _ . . . . .  . . . . . . .  - .... - - - . - 3 

.. I - 1 R 



1.'1. Irk. 

Rr~nr! . , . 

('nnl.- .. . . .  1 
... Kt~r~lr. . . . . . . .  4 

Vt+il I . . . . . . . . . .  . - -  - .  1 2  
He9i1r. . . .  . . . . . .  ..- -. . - 

Ikj rk nl i !~  I t s  j l ~ ~ w ,  
str91;*\ s. 1:- 11,. d l l t  lkU x\v 

I-:.. 61ill .?I\* XI\.. 

Yt. In. 

12-7: 
1 

r; 
I; 

.I I - 
: I: 

1;  

N r . r , i i r r r r  i r r  I r r r r r i r  l # a r t  I ~ ' r r i l  , !2 t t f t  f i . r * l  r r r r r + l h  r r f  I< rr.sh 1wI:rr r ' r t h l r r  4 $/;b. 

1'1. In. I-'irm sh2lale ~ ' i ~ l f .  
V m l r  mlnm\-1r:lt Iur t l~  :1114l \ ~ i 1 1 1  rryril~- l l r~ l l l l #w  . 4 1; 

T1:trtl r h l s  flonv. 
Strilw X. 63' K.. d i l l  42' S\Y. 



twg-innin,~ ln-:\r I 'tlited States lorul ing ,rnzmnn~ent Kaynlr So. 4 anrl 
rxtentjin~ frtr illmorb( c~r~t.- l lalt '  mile sor~t Ilcast. RIP .;tmti,ptplrir. 1 w r . i -  
tion of l I 1 f b  I )~dq  i~ giwn ~ I I  the w v t i t ~ n  #)ti  ~ : I Q I ~ S  32~34.  

++vtlot~ 1111 /< 1~~111~11;11 I?itl,vr iu* f  hrIr+ir r'.  ti. I.. I f .  h-nttgtk 1 - r ~  f ;  v l r r n l i r ~ ~ ~ ,  
2. ~0~~ fvtnt i $!# 1 * 

S l ~ r t l t b .  Ft. ~ n .  
4 'lull . -. __. 2 2 
('trll I ,  u l w  I) ...--- 1 

.SI~III~I . . - . n 
4'>1:1i . . . .. .I S 

SIIII 14.. 

S ~ . P / ! W J  r e t t  K I I * / #  It11;~t / ? i t l ~ t f  ,:f111 f t  f t x ~ ~ i r t l ~ t ~ r t ~ t  rtf 1 ' .  .<, I.. I / .  h-mjtft?; \-<I. . j ;  
t 1~~1~11~;~411, ! ,A  $0  ,fr* 1 f . 3 1  b .  

1'1. In. 
~ l l l l l ~ . ,  I*:l 147I bl~llt~I4~11* 1 -. - 

1 '41il I - -  - . .  2 :: 

*r*r.#irrr, r r , r  h rrclrtt~l:rr IrFrIgi I . . f t 1 1 1  fr.rt v*,rtthrrrxl 4 I . S. I,. I I .  l i r r t ~ n k  Yfr. . j :  
8 l t ~ l ~ l l t ~ r ~ l r ,  !=f\'1 fa 1 I I  .;I \ .  

I In. 

Sluclr. - . - L 

( 'FIII I . :1. 
XIIII 11. ii 
4 '11:1l 1; 

S ~ I I  11-  (1 
t ' l % ; b l  1 

Sh:1 ! to  2 

h'rvnIitrrr r r t i  h # ~ l r l i t l ; f :  ICif l !~r. ,  1,71111 Jr .r  l ~ * , ~ ; l h r n w t  r ~ f  I . h". I . .  t l .  lirr ((rtl,', 1 r , .  .$ ; 
f-lvrrrt iwr. .!.10/1 frrbf ( . iJ 1 
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Sr.r.linrt r r f  rrrnl r m  mnll tr  wrrt hrrrll: r r f  ( ,Etrr.r  rr  T'lvornL. {.i(i\. 

I .  Ilk. 
I 4  

4 - 
- L 

. . 

1 - 
I l l  

I ' t .  In. 
_...,-. I 1  

--. -_. R 1; 

- -  '' '' 
- . .  1 G 

. 4 ;  

....... S 

. - -  I ;  r 
. ...-. 3 f; 
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Ft. in. 
................ . I T  

........ ....... 41 

PI. 111. 

J1:rihk PII:IE~._. . . . . . . . . . . . . . . . . . . . . . .  .- . - -  . 2 
d * + l l l ~ ~ ~ - . .  . . .  -. . . . . . . . . . . . .  l?l 7 

.\rk4m* . . . . . . . . . .  . . . . . . . . . . . .  141 

Str+ka* S. ! w r 7  I;.. ~ I I ~ I  i k d  5 .  



7 5 C'OS'rHtDLtKR BAY REOTOK, ALASKh. 

Nr'vtirrtr tti r r r r ~ l h  r.ltrS t t l rpr , t*  I t w i t  rrrt rrr*l  s i r l r  r r f  I;rtlir8 l ' l ~ r i t ~ l r r t l r ~ :  r I ~ ~ r r t t t ~ r r ~  
$Ill jf4#'t [ l;.i). 

F'I. 111. 

Hhl~lr, nrrrf - - - - -  - -  .---- - - a - 1 0  

.<r-r.li~rjt I ~ r r i l .  r ~ r ~ r l h r r r : v l  ~ J J  f'rrrrrrr. J,rrrrrlilrr! r t l l  Nh*qrItr~r'rl t ' rr ,r . l ' :  ~ ' I ~ ~ r ~ * ~ l l ~ r r r  
20Jl fr.rmf (17 \. 

I't. in. 

I ' r w  1  8 . P 

H4r. l i r1 t t  118 t ~ t r ~ x p r ' r ~ l  rrpr.rtirr!! r r r t  trrnt IHEIIJ:  rrf 'I'rtktcrr I ' P V  1.6. I .  f i t l / f r . x  ~ l r r t f - r h  I ,rcl; ln 
Tr1k11t1 ( t i# \ .  

,\ r k o w  r1141f .  7'w-t. 

-- . - 

l a i ~ l i ~ < l r d  111 MUI~I I~-  XI-. Kn. [I, N! ' Irrr-l!i~lrrl In ~ a m p l r  No. AT, 11. R 4 .  



h'f.r-lirrrl irf Irrtrr ,r  I I I I I  t11.1 r ; t /  I ' I I ~ ~ I I I I  1 ' l.r,/ It, rrlrrrrri I00  ~ f t r r ( y  I I I I ~ I I Y '  .\ t r .  (i!l (7'11). 

K + * i - t i o ~ ~  7/1.ftd ~f y f ) t y ~  f r t ~  '/'I*:/JI f ' ~ . r t ~ / c  (72 I .  

H ~ i i ~ l s l ~ ~ i i ~ ~  I.IHI~. I t .  In. 
IT1;i11 ---_.--_----------- . - _ .--- -. 3 l i  

s ~ l l ~ I s t ~ r l l 4 ~  ll4~llr. 
S t r i k ~  3. I.>= I\-., tli11 :I.;' XI<;. 

N F C ~ ~ ~ I I I  ill i 1 1 1 1 1 1 ~ ~  l r l l  I ' o ~ r ( ~ l ' x  i l r i 'v l ; .  t 111 f l ( '  1tfr1.11t 11 f 13r ' r i~ f l  I1.llkrn (74). 
Irt. in. 

t'41711 1 tl711 I ~ f ~ l l ~ ~ ~ ~ l l ~ l ~ ~  1 - - - .- - 
S ~ I : I ~ I ~ _  - _  _ - . _ - .. . , 1 , ti 
VIXII Jd ---. - - - -  - . -. -- -- - s tl 

Sen~lstrh~~t, l l r rr i ln .  

Strike 3'. illn P;., ~ i i ] ~  23 .XI]-. 

Sd>ft s I I ; I I ~ ~  31-itI1 ~IIY~I~:III IJ- 11 l l t i f t~  o r 4 ~ l y l l 1 ~  r1~1. I t .  ill. 
( '1111 1 ' .. . . _ . . " 7  

SI1n 11 ,_ - _ - -- .. .. _ . - . - . - - - - . . -  . 7 

-- .- - - -. . - -  

IIIrlllrlw~ in ~sarnplp No. TO, p. 34. * Int~lu(1ed in aamplc So. 'is, pp. f i A S ' i .  
lucludr8 In %!myle XI). 74, 1). 81. Irlrludril In %Ample No. 76, pg. 84-87. 



Typ thr. rnb~k from this peli~!t :ttrh ~ t r ~ t ~ ~ t ~ n t t ~ ~  +-.nlall +t~rfnt.rh t q ~ i l  iuj in ,  
ench ~ l ~ o \ v i n g  from 2 t o  9 f ~ r t  rlf i rr~p11ar  m a l  : 

r\rltnsla. Ft. !n. 

h ' r . 4 - l l r r r r  I r r  !srrlr.Ii t r r r r - t l f lhr  r r f  rr r r r i l r -  ~ r r t t l r r r r ~ ~ l  r r f  J l r ~ r r r t t  H ~ t r r l l t r m :  r7r.r-nlirm. 
f s l O i j  frrt [ f l f j l -  

Slar~ lr red. Ft. In. 
I'rr:rln ,.-.. ................................ 

..... Sltrllr t!t I r t l l  r , i ~ r !  I w * t t a r ~ ~ ~ .  r o t ~ d v ~ l f d ~ ~  b t l ~ t ~ l i  .m 
C'a1:11!' *11111~ ......................................... 2 

....................... . {'ttnl " i w r i ~ t * ~ \ - I ~ : i l  i i i~lrtm=! ? -7 

* ln~~lbtrkuf Irr rrrtn~ltte So .W:r. [ I ~ L  kl H;. tn~.l~lrlod In rnml!lr No. ROh, yp. R4-87. 
a Ilrcludrrl In anmlrlr So. #nth 11p Rl-87. 



CHARACTER OF COAL. 81 

Bccttnn fn d l n f l d  nn nhnrv Gf Rrrfng LaRc ha7ftrny bctmcrrt Prntl Poirtf NPI~! 
malrth of Dick V ~ p k  (R1). 

R h a l ~  rrusr. t .  In. 

Gnal - - -  -. - - - - - . - - - - - - h 
I * l l t ( l ~ I ~ l l ~  . - ._ ._.--__-_------------ Z 
C'aaCy SIIHIP . . _ _ - - - - . - - - - - - - - - - - - - . - - 10 

( ' o r r 1 4  -.._ ._ - - - - - - - - -  4 
Softsbnlr_. .  - - .----..-.------.-------- B 
Ponsll~ly %we c+ml 11ryu11tl. 

S t r t k ~  S. i c e  C.. r l I { r .  72" Nn'. 

N~~merons ~pecimens nf hsrd. firm. hrigllt, and apparentlv pilre 
coal, possessing R It the phpsiral rhnr~~ct~r is t ics  of the he4  t~ntl~rracite, 
have heell sew1 in the rlpppr pnd of the rnlley enst of C~rhoil llouln- 
tnin. 

TIIPSP p r o l ~ ~ ~ ~ f i ~ h  IIIT 11i)t ~ % - i ( l r ~ i t  i n  ~uost  of t l l ~  sl~rface exposweu 
of tkr con1 l~rrln nilrl in tl!o 4r l l lo1~  c~lprninp, srirll espnsnlrs ~~s~rnl ly  
bhowinp only 11 sofi. w\.c*~~tlirrorl Inns5 of ~ ~ n l  which gires little indi- 
cation of ~t~~tl lracitcl  rhnriir*trr. FTomcrcr, in a11 parts of the wgion 
indico tetl 01) tlir Innp ( 1'1. VI TJ) us cntltrining anthracite float speci- 
mens of .pod nntliracit~. stirh ns thn~r  d~-rrilwtl aheve. are founrl. and 
the besL of tht .  nnt~il 'nt 111id ~~rt i f ir ia l  ~xpostlreq of tile ma2 i d s  co11tei11 
some f r ~ ~ w i ~ ~ i i *  tvhirli jurl Er:i t~ I linl flip I ~ ~ I ~ ~ ~ R ~ I I P I ' c c I  c n ~ l  wtl~rlrl he 
of the ~nthrncite chn rrctrr nf ~ I E I *  111tr(I flont s p ~ i m e n s .  Tllc r l a s i f i -  
cakion of a l l  tllr coiil of tI.ri& part r ~ f  thp  f i ~ l d  ns anthmcite i!: fnrther- 
more confirm~d (see pp. $0-9 1 \ !I?- the o t l ~ ~ r  pmprt im of the coal. 

I t  is. IIOWF\-PI". not W I ~ I I  in t hrtl I hi< rmr>tl 1. f hol1g11 nnt hrncitc, ndl 
h n r ~  t h ~  ral l ie to hc ~ x p r t c d  fi'orlt it:: rntf~l~mitint~. Tt is i r n p ~ ~ i h ! ~  
lo  tdl. from thcr prcwnt sirsf :~n~ rsposrlrc., wllrtlarr bcds ~spnsing 
a soft friable n i n s  of 1~e11 t1~ t r . t~~~  cnn:1 1 rrill Iw ffni11ii1 l ~ ~ r r l  B ? I ~  fln- 
broken Iw~ow the zone of FII I ' F ~ I ~ ~ P  diui ~ l t ~ , ~ l ' i ~ t i n l i .  111' ~ I ~ v t h ~ r  illis ma1 
is all h d l F  rn~shcr l  r i ~ j r l  r-li:~tte~.~d. 7'Ew vi11~18 t l f  i l l i n  cncl of  thp firlrl, 
as ~ P ~ ~ ~ W ~ I I C I I  I I ~  flle powi0i I it;\; nf lltnii(:11)1~ n ~ i u  ing7 rlc~m~tls litrgrl y 
on this q n ~ ~ t i n n .  for ~ v i ~ c ~ n  :ui :I 11 t llrmntuite E H  l~ltrlly r r i ~ ~ h ~ i l  its ~t~t~rIce,t, 
r d u e  iq far  lliorr ?erionsEy inlpaircrl that1 thnt of t~ t ~ i l ~ ~ m i n n u n  can1 
motdd IE. 

Tf~e coal of t h ~  rest of tIip regioii. r l n s s ~ d  1 ~ ~ 1 o w  L~H w r n i ~ t ~ ~ t l i r ~ ~ i t ( S  
a1lc1 sc3rnibitnn1in01ts coal. i+ :111 n f r i  fri t ~ l ~ l v  trn t~rrc. t ho  lcitfil cs~~shet l  
of it somr-rchat reswnhlinp pnr t  nf the snft,pr I)it,in~jnons coals of the 
Eastern States. Mnny of the beds huve Iwen ~ ~ v c r ~ l y  crushed nild 
sheared, ancl the con1 iq  certain to he h~rllp hrnkerl ~ t p  in rnininp nnd 

. - - - - . - . - . - - - 
Included In sample Nu. 81, plr. B.4-ST. 

21803-Bull. 385-08--6 



82 CONTROLLER BAT REflIOR, ALASKA. 

shipping, thus yielding n I n r p  proportion of slack. This is not such 
a great cletriment. in the case of the semibituminous coking coal as it 
is with the ~ n t h r a c i t ~  nnd sernianthmcjte, for, tls will he shown below 
Horn? of it will probably be made into coke., while that which is used 
:IS steam coal will fuse and cake as soon as it i s  put into the furnece, 
thus preventing the loss of slack through the grntes. 

The coal from all parts of t,Iiho field burns with short flame and little 
or no smoke, the l~ngth of flame md amount of smoke being least in 
the con1 from the eastern pnrt of the field nnd increasing gadual1p 
westward. The coal from the west end of the field fuses and cnlces 
somewhnt on hginning t o  burn, but that  from the eastern part burns 
withoot caking. Consider!l.abl e fins coal or colre ns~~lally goes t l~rougl l  
the grate without burning, hrrt this could be remedied by the use of 
finer g a t e s  than art! custon1a1-ily used in this region. The ashas are 
soft  und fine and little ur no c l i n l ~ ~ r  is lormed. 

'I'hn coking qualities of the coal from the 33-foot bed on Trent 
Creek (scc turmel KO. 3R on PI. lTIII, pocket, and on p. 73) were 
tested Iq the ~ l - r i t ~ r  i r ~  the sluniner of 1305 in the followilig man- 
,ner: A hot \\-oocl t i s ~  \yak built in n pit dug for the purpose, and 
lump ma1 graduall!. oclrlctl rmtil n h u t  ti00 p imds  af ma1 n+as b11,ul.n- 
ing. Then alwrit n to11 of sl;lacli a d  luinp votll mas added. T ~ P  sides 
of the pilc u*crr banked wit11 stones and dirt, thc tap nncl ends bcing 
left open for draft. After several houw the ends wwe bunked and 
only ;I small opening a t  the top was left I I I ICOVC~C~ to let the wlolie 
escape. TTOIIT days Irrt~l*. when the smoke ceased to come OR, the pile 
was openad dncl t h ~   fir^ extingujd~ed. T h e  rvs~~lting coke tras firm, 
strong, porous, nnrl had x good ring and luster. The tcst ~howocl 
conclusirelr thut XII cscellwi coke can be made from this coal by 
proprv Irentment. 

Tlie eon1 from ille R-foot bed {rn Carbon Creek (sw hmnel No. 62 
on P1, 17TLX, p ~ ~ i i ~ t ,  ancl on p. 77) was tested in 1006 in the same 
manner. Hear37 rains. cli~rjng the rarly part of the test, made it im- 
possihIe: to  get as hot a fire ns ~h0111rl have been used, and the test 
was consequently not ns p e s t  a success RS was hoped for. A small 
quantity of fair quxIit,g of coke was obtained from the center of the 
pit, which seems to indicate that, under more favorable conditions, 
good coke could JJP pmdnced. 

Con1 from manT wof t h ~  other seams was tested more cnrdely, and 
it wns found that practically all of the coal here classed as semi- 
bit nminons possess~q such wlring q u ~ l i t i ~ s  that hy proper 
treatment n gmrl coke cnil he made from almost any of it. 



.Ifeflror/.* of nanrpLin:y.-The a n n f ~ s , ~  :lrtcI cnlnrimeter tests rccnrderl 
in thc tables on pp. Wi were made upon s impl~s  mllectrti hy tthc 
writer. These samples were nU mllecteil in flip follo\ving n1ttl1- 

ner: ,2 position rras selected where a cornpktr nntE c11anirteri;tic 
section 02 the bed n.ns PX~>OSFLIJ. rind whew t j ~ v  I U ~ ~ P P ~ S  of went11cring 
were dbsent or as slight :IS p n ~ s i b l ~ .  .i tw41 rllt was tllen iunde 
across the bed from roof t n  finny, r l cm~inp  off rill dirt i ~ n d  wen th-rl 
c o d  as fnr as possibl~. -1 w:lterprnnt c l d k  wns sprcncI to cntcli tho 
coal, and a samplc. n-ns ciit from t l ~ r  roof to the floor, tnking n l l  
parts of the hed  like. rxccpl S I I C ~ I  ~ l ~ n l ~  n ~ ~ d  other Iwddpd i ~ n p t l r i t i ~ s  
a s  could readily IMJ wl>nr;tlwl ill  llic cirdinnry prirctices of actnal 
mining. The parts of t.ach h r l r l  ~vhicl l  ~ w n t  ilrlo tIlc snlnplr nrQ i l l -  

dicated in  tl~r locltI s~c:titm*. 1'11il S I I I ~ ~ I I !  was H i o ~ l  pi~lrerixed s 1 ~ 1  
~wrefully rjrlarttwrl. .\ : ~ - ~ I I ~ I I I I ~  111 j>lR p w p l ~ r ~ d  in this way --as 
waled inun~ct iatt4y iu 1111 r~ii*-tight c ~ l t l  a which WWBS imt O I ) P I I ~ C ~  lintil 
the w a l  wns annlyx~,tl. 

;ThfJlnrl+q t j f  ~I I I (F! , /x;N.-?'~~P kttnlpl~s collrrled in 1!W ancl 190(; 
were snalyx(~{l hg I'. JI. S ~ I T I ~ . O I I  o f  I l~ r  Ilrliietl Stntcs Geologicnl 
S~rrv~y h~cl-trst inp irlnrlt 41 t St. I,olliw, >lo., 1 1 ~ i  ng tl~c. stxnrlurd 
methods adopter! ill t l ~ t .  work. Thr snnipIc9 cullcct,ecl ill 190% werr: 
analvxrrl lly K. C. S~rllirat~ ~r f  ~ I I P  United States Geolagical S n r v ~ y ~  
The ssrnplrs c~dl rc t r t l  Ell 1903 rcerc n11111pz~cl and the calorific raluc; 
det~rrnin~tl hy I'rnninl~t~r k Itrolr~~cb. of  Raltin~ow, Md. The metborls 
\rere the ssmc ax t host* unrl for t h ~  3lar;yllrnd Geological Survey. 

It \rill IF  noti~rcl t l u ~ t  tno3t of ~ I I P S P  s11111pIes r:ontai~led a Ixrgr! pro- 
portio~l of tot11 I ~ ~ l o i s t t ~ t ' ~ ,  the gre~rte~. p;11-t of \~--hicl; mas dyiven off 
11y air rlryit~g.~ U n t l ~ r  most circ.~~m+tance+ this prnportion nronlcl h 
~-ep~.rletl us rxrv+si 1.c a i i t l   rot c-IIH rnr t~ r is t  i c  of h i r  +a ~nples Rut in 
\ *~P\T of 1110 j 8 1 - p  ztnli~lint of r~nrl~rpurrnd \r-ater 11-11icll the rmlts of 
this re~ ion  contnin. and the l l c a q  rainfai l .  it wema probable thnt the 
total ~ i l o i c t  nrc- of t liese ; P H ~ ~ I  lyw- will reprevn t appt-oximately t,he 
proportion \\-llirP1 t h ~  cox1 ~ v i l l  contain in r~noovered cars when it 
roaches i ide water. 

r2rzalysen.-The tahk on p a p  P4 contains proximate :~~~aIpses  of 
all thr? sa~nple* r:nIlectd by the writer, nnd also calorimeter tests 
mliere stir11 w.r-erp ~nt~dt-.  - ; l ~ ~ r a g e s  .of nll the arlalyses of each kind 

Ramplen So. 56b. 55d. 82b, snd A 5  were sbiyped !n canvnu mck .  88d ennseqnently Li~d 
a chnnce to dry In nblpmwt. They were otherwrw tmlwl as d~srrtlw3 ~lmvc. 
' Ru11. T'. S. Qol. f i t r ~ ~ v ~ y  No. 261, 7905, Irp. I n - 9  : rmf. !3tpt-r 1'. 13. Gpnl. Sttewy Nn. 

48, IV05, pt. I .  l i i - 1 3 : 4  ; l{nII. r. S. I;e01, S I ITVP~  SO, ~!Ku, l!>Ot;. pp, !.9- :!h. 
mFwnlmsn .  IT. B. D., nnd Brown*. Arthur L.. The rhrrnicnl ~ n t l  hent . l~rorlodn~ qitnl l  

rlcn 0 1  3lt11~~1:1114l cn;~lr;: 3Int.plantl 1;ml. Mllrrey. to]. 5, l!Hr,i, pp. tiW-02'5. 
Bull. L'. 8. I:w~. Survey No. 281, 1905, pp. 19-30: Bull, t:. R. f:d. Survey Su. %fW, 

!DUB, pp. IS-SO. 





CIIARICTEK OF COAL. 

a 2. 18 rniL~s allow Fourth RPrn 1,nbe. 
43. Giilrh nt hrnrl of Srtonrl &PE 1 ~ k e .  
b t. Carbon Moiintnln. c11w1 sldr, srrnnrl o w n l n ~  from emt on h l l l f i l d~  trail. 
0 T;. Cnrlron IrTa)nl~l$~ln, WIN[ AIIEP. Iirst upeniop from wept nti hll5nlcle lrntl. ' 7. Carlrun hloalrrtrlln I.;IHL s; ia l~.  3IL.tl f r r ~  Irelow l l i l l ~ i 1 1 ~  r r ~ l ? .  
a S. fir1,uru hlrrku~lalrl~ werP s l d ~ .  tlc,lqth ~ n d  of hi I lwr \~  tr:bil. 

J ri% P~lrrr;in -5lw~ri1rain. \ I , P S ~  ~ i d v .  OMLP rrwt R T  I 1.~11. 
b 11. ( ' i lrl~m JIr-~rnli~lu, weur ~ i r l r ,  50 fwt In?lomv thv Ilfpt. 
* I d .  .i'rllrl~tnr! 2 0 0  rrlnyull r ' r a~k  rm c,rlai xii11. nnrl rlv\t 1wh)w llttnt'n rnhln. elwatfon 

fiSO Imt. 
d lf; Trllmtnw to Vnnvun rrwk on eaxt M S ~ P  find brx l  IWIIIW l l l l n t ' ~  mlhn. elevntioll 

nzo re! . .  
* I T .  lunnpl ua enat bni~lr of Cuuyuu I'rwk. ?t l u l l r ~  nlhllve m r ~ ~ l t h  nl e r ~ ~ k ,  nent 

Hunt'fl ~ i t T b l l l .  
"In. c'nrlrm 3lsuntaio. wcsr sEd~, cwek oppoelte runutll nt  Cnnyon Crwk. vl*vahnn 

RXl l  r-1 

~1~vrklhl l i  ' I  4:dI i P i h t .  
* 9. l)tr,:i,tnu un trilrrltsrr to CIPM Cnvk I~mdlne RonIh-St or Monument hfdbllntnfu, 

e~ava~ ~ b c r r ~ '  I Z ~ I O  Jr1.t. 
'1 .'!L ~mr!;lln~ on w s t  bank of Clpar rrcrk. 2.R rn l l ~v  1ItmvP flh* month of tht* rrPrk. * .:.I. 'I'l4rrllt t*lVrpk, tnnnel IIP~IIH~IP l l t v l rk r  
* :{ I. l.lVobl~t ('reek. openlnrr :lt t.~<hr.k Ira\a.t 'lwlnw the inst. 
a :<ti, 'I'crr111 4 'rep& 111nn,-I ~ ~ n ~ - r r ~ t i l - r I ~  1ni11- beiov.* bouae. 
a 4.l. Irlaenlng 011 i<usllt:lkn ftlrlu~.. I*rlclr .;lair, 7 : miles uorth-northlr~nl nr mlrlrl. r l ~ w -  

tlon 1.Etn) fwf.. 
d 44. r l l~-tr ir lg un Knahtakn Illdgp. end nlcle, I mlle nottb-oorthrprrt o f  mbla. rltvntlnn 

RTA1 l e e r  
a4hr1. Tt~nnel on enat f a r ~ h  of  TCli~htnkn ILidqe, elevntion 'ifin fwt. 
"4<lr, Tunnel on p a s t  fnrt- trr ICirclltultn Rl i f~e ,  elFvutIou i!Ml Feet (Mnle flinnel nnd 

warn rra 1151 r .  
b : A .  Cltwnlng on norlhweat I m ~ k  of Q u w n  Crcek. Irpppr h ~ d .  
w .i.;h. Oueninz on n w t  llwrsr hnak n l  Uiiwn Crwk. unrjer hptl tnanlrb nli I l r r  IsmZI. 

5:1,. t j i i ~ n i n ~  art r ~ ~ ~ r t k ~ ~ ~ ~ t - ~ l  IMII k ur C111wn rrwk, ~I;NVC 1 ~ 4 ,  
r .iTrd. tlp+nr*tc nn l~abrri,n~.;t bnlik 4 ($~rpn Crwk. low1~1. l r r r l  (@am+ nn the hrrtr. 
b Zb. Opvnln:: on nrnhll rl w l  vb111!1~@41 141 Q l l w I ~  t7r1!l!ek. 
"ritr. T~ltInrI on 1.wp~r 4'rpa.k. abne l l t t r r l  tnlIe above i tu  lnootli. 
a (;la. Trionrl 110 r l ~ u t l t  lrnlrh r r l  t'nrlrjn 1:rpek. 

c i 3 .  Tunlbpl c~u w u r l r  l r . r r j ! i  01 l .31 h l t !  4'rwk Immc 81 t h ~  lantl. 
64a. :I'utltrrl #walV rudbril h a b f  Se~~ i r l l i  Preek. 
64Er. I'lnlirrl nrtu' l i b $ > l l l t l  1,f \*!\'IIII.\ C'Wk 4SRme a$ thr I R R I J .  

v 0 ~ .  Orrpnluc ,at i ,~ r r l l~  I*IIII #>I iIIw*r f1311 ofi  WE^ s&tlrb OI I,~ike ( ' l i t ~ r l ~ t t ~ .  e l ~ ~ a t l o n  
SlO ttwt. ' 

A?. TunnPl 1 niile nurlharat or I'anw Lnncl!ng on Shrphrrcl C m k ,  PleyutItm 24111 feet. 
To. TAIW\.PT t l l n r l ~ l  011 r ~ ~ k ~ i n  VTCPR. 
74.  'Tiinnrl on I'owecn t'rerk, 1 mile north uf U ~ r l n ~ :  I.nltc. 

4 7.;. " I ' r l l r ~ ~ l ~ r )  t4r l . ' n l l ~  ('l'thek, uuc-balf mlle northrfirr ~t ~' l~rintoph~r's rahtu. elwstintl 
3tJ fWt. 

5h. t'tSKa 011 E'nlllp I'lmwk. 1 nllle north uf h r l n c  I n k r ,  rteratlttn 1111 twt. 
d H I I ~ .  1.l1fr.11 t tvaj-AI~~Y of  11 wllr ~oi~t l lu-cst  .\Lollnt Iltlmllttnn. el~vatit:n 1.P110 fwt. 

upper Ind. 
W~JII. t,*irrll tn*ur-Alfl~s of u rulle ~ l l~ l tbwekt  111 Uutlni ITumllJ11n. eIe~atIrm 1.101) twt. 

luwrr Ywl. u ]per llencb 
fl wr. 1;1tit{1 lwab!iltlrs td :I mile ~ o i i t l i ~ ~ e r t  uf Marr~rkt lTuwlltam, elwaliun f , l n O  frrt. 

IOWVI. 1 ~ 4 3 .  l c n ~ t  l w ~ ~ ~ h .  
d > I .  TIJ~III-~ ,,n 111~rrt. III Re~ing  l a ke .  11all~'lly 1rl.twc~t1 l'rrul l'ulut aeB 1)M I'rwC. 



COKTROLhER RAT RRllION, ALARUA. 

'Thu.*n niiml,r.rr nmw r l t h  thp w t l o n  n m n b ~  a- d r e u  on PI. TI11 find Ln tltb w e -  
t lnn~  r ~ f  m n l  t w n  ~ p p .  (IT-511. Tllp a m a m e n t  l a  q ~ r n p h l c  rrom nnrthmst ro 
~4~ l l I l lU  4 4 .  

Snrn(b1r rnlrrrlnl Iry C. C. Jtarllu. 1905: n a ~ l p s 1 ~  by F. St. ..ltanfon. I*. 3. <:pal. Swr. 
\.PY ~II~~I-IU-R~IIIC. Illrhnt. 
' ~ r ~ - r . ; ~ c r  # I '  IIOLI I,VBW :1-? 4 lntlhm*It~J. 
4 S;~rillbE-. m,ll*~ctral by G. r . Ilartlu. IHuYL : nnnl~x la  Ing P. U. Stanroa. 1'. S. r:mf. Sur- 

ruhv Iuu.l Ir.stlnl? t,lr~nt. 

' 2 .  t ; r~ lch n t  brad of W n d  n P r ~  Iak*. 
" 5 .  I':brlh#ln Jlnuntnln.  uhn.tr .;Id*-. dwrnrl n)smlnc t m  amt on hfll~ldt! t d .  
* ti. ('nrtwrl~ \ I # r l ~ l ~ l n  Jtl, u.11.1 m i r ! v .  tiwt r ~ p n i n c  frnm w m  nn hIllrlC~ tml.  
+\ .  (':rrlnarl \ ~ I ~ I ~ I ~ ~ I ~ I I I .  1 1 . 1  wtrl.. . narrrh mr #,r ?lll!.tdu. rmil .  
a!+. t ' r~r l~bn . \ l ( ~ ~ ~ i ~ r r ~ l r ~ .  nv=t xlrlr. -arflll~ r t lu l  t 2 f  h ~ l  -lair rmi l  

1f.b. t ' t t r h ~ n  \ f~j~hnr,~in ,  M w* ~ i t l ~ ,  .ur * t  n l  t I .!I' * 11. I'.lrlbon >la,untnltl. ar*t .bnln . .  , 811  rwt Iwlorr- 1h.h 1n.r. ' 14.  'Trrtbulurb 14, u13ujam I'TI.#.L 011 re:t*t ~Lulr nnal nrbxt IIPIOW IInnt'm cabin. elevation 
n:v1 fwr 

d 14;. Trlbr~tarp to ranfrbn rrw-k on m*t rllle nnd rl*- .r i  lwlnw  runt'^ cabin, elevation 
531 fart. 

A 1') ~ ' ~ r l m n  M(~nnhIn. wmf ~ l r l ~ ,  r w k  n p p l t *  meilrh ni  Vanpnn Freek, plevrttlon nxrl 
7rr-t 

.I :rr r 'r ir lw,n Jlo~rnlain. aret rlrlc. e-rwlr .rppn*lrr nintrtll nr C'nnynn rrwb. rlevation 9011 
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(I) 1.40 18. :a 1 ?.%2Y ! 9. %! I. 9; ,I. IW 7 4 .  Xi< ! I ,  :; I 4. Fi4 I F. lil4 13, YO:< rn L. ,?2 I!). I!+ 1 3h.W 
- - 

T,OC~\LI'L'II~S--I"~~I~~-~~~~~!UI. 
"26. Tunnpl a t  b ~ s e  of r l e :~ r  t'rprlc riills. 

27. Tri11tlrar.v t o  c l l ~ n r  CWPR hivtdlny \ ~ b ~ l l ~ r n x t  111 Jtu11111nt-nt hfnuntnln, plpvstlnn 
1.46fi feet. 

""8 ''l'rll?utar:, t ~ r  i ' l w r  I'mbk htnadln:: s n r ~ t l l ~ r ~ s t  or hlont l rn~nt  Hountaln, elcvntla)~~ 
1.200 fwt .  

"9. pnst  bnnk of r ' l~nr  C ~ ~ w k ,  2.0 milcn nl)ovc irs nlolltl~. 
b : l R .  L'~'t)hit V T P P ~ .  tll lmt'! 06 tp~ i t&+ 31011~+~. " :lli. Trout I'rwk. rlinnrl c~nc-It~ul.th lnile irclorv I ~ o n ~ r ~ .  

4:: I iu~ l l t r l k i~  1:Sil~r. wsr, pi&%, 1 :, milrr no:.l h tlorthwest- nl cnhln, elevntlon- 1 ,lock f ~ e t .  
4.1: Iirbalhtrtku Ilid2rb. cuflt r;Ltle, 1 n l i l r  norttl ~lorlhwa.?;t u,t cnhiu, rlevsttun %10 feet. 

d4Xll. 'I'iinn(>l on t '~*t  EarvL' of liizxlltnkn Ilidge, eluvatlon 790 f e ~ t .  
h 5 k t .  Na~rtlln-t,st, l ~ : ~ n k  4,r Q I I P ~ ~ I I  , t ' r w k .  I I ~ ~ I V I -  1~x1. 
X P ~ :  Sn~~t l~ rvv* t  Iwnk of Qilvr~ri ( l r . r b v l < .  lox~-oc Ired. " 60. Tainnel aln I.er]rer ('reek. ~hn~. th l l .d  011lp nlmve It. tuiluih. 

ldtk!fl. 'l'r1n11~1 on so~i t l t  Iwnk C I C  l'nrl)ajn Pr(>(*lc. 
"4o .  T(rn1w1 nrar ~rlo~l t l i  St'ut!rln L.rpt.k. 
'1 75. T1411ru tavr to Falls 1 'reek, unc.liulf inilr no~'thpaat of Christoplrer'n cabill, e l ~ v n t i o n  

209 feet. 
It:. CllWs on Fal ls  Creek, 1 mlle north UP Ilel.ln& 1,nLe clevxtlon 110 fed .  
HI)%. Gulrh two-fifths mlle southv,~~xt uP U o l ~ n t  llnrniiton, elevntion 1,10(1 fwl, upper 

IM. 
rF 8013. ( :~~ lch  t\xbo-fifths m l l ~  x r n t b w e ~ t  of lfoiiot Ilnmllton. eleva tlon 1.1III) fwt ,  luwrr 

\led uppw Iwncli. 
"180~. r:ulcl~ t wo-fifths mlle nou thwpst of 3 h u n  t IInnlilton, rlevation 1.1RO feet. IORP~ 

M. lower lrcnrh. 
$31. '1'~uueI vn shcre of Bering l.alrr, h a l h n p  hetween I'unl l'trint and I>ick r 'c~ek.  



88 CONTROLLER RAY REGION, -4LASKA. 

The tnblw on pnges 84-87 contain proximate ant1 ultimate na- 
alyws nnd cnlorimeter. tests of the samples coll~cted i n  1905 nncI 1906. 
I'Flcs~. nnulys* and tests mere a11 made nt the Unitrtl Stntes Geo- 
loricn l S~ers-ry fuel-testing pfant, under lenifornl ~lletllods nnrI condi- 
l i(111h. 1111(1 :IP l~etlcr lwttrr  fidapt~rl for compibrisnn wit ll one m o t  h ~ r  
illan t l~r  otllcir nnnlyws. These proxjmatc tl1leFgsrs (1). M) of 111tn 

.~lmplc.i roElrctetI in 19f l  are not t lie same n n  r lir arks tysrs of the Yltllle 

sn~nplesgiwn in the c~ther table (p. M). No ultimnte unulyses nTel.c 
inudc until after the. 19OG earr~ples were to1 lcctrtl. 117hen ultimntc 
nnnlyscs were lnndc on Iwth the 1905 nnd 19OG snmples, nnd tihe p ~ a s i -  
~nntcl an~~lyscs m, t l ~ p  former wpm W ~ C A  t ~ d .  Thp, tliff'erences between 
the two set.* of proxiniate nnalyws on ihr snme snrnpl~s rop~~esent the 
~ l t era t inn  i t 1  the CWII S I ~ I ~ ~ ~ P I ;  trhicil tmk pinre (luring the fiftern 
1nont11s that. rlapwtl I~~tn-ecln 1114- dates of thc two nnalgses. 

I'hosphorus wns not rlet~rrnincd in any of tht! samples collecterl b~ 
the writer, but a p a n p  of It an~tly?;c; nlsdc 11nder private anspiws 
slio~r phosphontd r t l n ~ i ~ l g  from 0.003 to 0.050 and a-r~emging 0.01i. 
The rsact localities of thcss sninpl~s. RS mcll ks the methods of ~ l n -  

piing and t ~ n a l y s ~ s ,  11r.o nnt knorr~i. 

l'LAUAIk'lC!A'rlOX OF THE WAt.. 

L % ~ P N ~ ( , H  of r ? r ~ ~ ~ i ~ ' r ( t t i ~ ~ ~ . - C ~ n ~ ~ l  is classified according to its phy- 
sical ~~rojnhrtirs, hl~rlvior o ~ i  burrli~lg, prnducts of distiIlition, and 
c.flpmit:ll compmi t iori. into the muin rlrtsws of xnthmcitr, hi tnrninous, 
~ t r ! d  Iigrlit~. Furth~r  divisions include scmiunthracite rind scmi1)i- 
211mi nolis. IT hich nrt* i n t ~ m d i n  te betwecn nnthrncilc ~ 1 1 d  0~1lintk1'y 
bit ~lrninous con1 ; coking coal, splint: block, arlcl alnnrl, which r~prc-  
writ spcinl  pllases of l~itunlinous coal ; and subhitumii~ous, which it: 
i ntrrrntvlit~te l w i  n-epn hi tnrninous coal and lignite. Tbc! Bcring River 
root~l is  21 11 t>itllf-r anthracite, semianthracite, or semibituminons, Ha thr 
bnsis rhC clnssifict~tion of onl;p t h m  will he rcmsidcrcrl IICI'P. 

No one of the cl~aracteristics enumerated nbo\wr forms n sufficiw~t 
l~lluis for tllo classificntioi~ of coal, and sinn: ci~clt clnss of cot~l VYO~IR- 

bly grudes cornplet~ly across into atIlcr c.law+, i t  follows t l t ~ t  if rr 
Inrg~,  et1oug11 nurnber wid varipty of conls ul-e 11nrler considerntion, nn 
~ h ~ r p  divisions call Iw? r ~ r , o p i ? ~ d  tven if al l  t 1 1 ~  properties srp lmau~i1. 
Set ,  nF; x general thing, sin&* spo~ne of i h m  pr.oprties folPol~- from 
certain (ith~rs, u given coal rhiui aaunjlp bc r~fwwcl to i h approximate. 
positio~ wltl~alit ~ < I I c I I I + I R I ~ ~ ~ ~  of ull its pmp~rt  ies. For csampIc. 
;anthracite con bp rc~cngnixod ztnd dist ingnihhecl fro111 all the other 
classes b;r its physicnl appenrancc, I)!. lllr IV:I:- in which it bnms, 'b3- 
the relative amounts of ~ l n l n t  ilr: hpdromrbo~ls und nonv01atile carhi  
n-hich it ?-iclds on dist illntion, nntl by its chemical mrnpositioll. 
Srlni~lnthrvcit~ and ~~mib i t aminons  cnn nat as B general thing lw 
~lisfin~uisllerl from v n r l ~  ot llrr hy their l)l~ysicnl appearancp, brit the?. 

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

* Cumpurr. with phuultlauru?l 3 8 3  Fr~irmont, \Test Vlrplala, m k l ~ g  coml. 11. 111. 



cen be distingrtidlcd by t l l t  : ~ o ~ o u n t  or flatur anrl smoke, by the fnct 
that semianthrnri t e r i l l  not coka whils wn~i l~ i  tzlminoas wil l  colre, by 
the P Q ~ I ~ ~ ~ V C  j ~ r o p r t  ions of thr products af distjllatinn, and by chem- 
ical c o r n p a i t  ion. Similarly wrnj bi tw-iinous nnd bituruino~is coal cnii 
not r~nztnlty Ew d'ratinplti+lictl l)y llllysical appcarnnca or hy coIring 
prol~rtirs, 1n1t can tw tli~tinpuisbrrl by tlte Ict~lyCll of flame, by thu 
nrnartnt of 31nokc. 11y tln wlittirr proporticnls of tile l~rotlucts of d i ~ -  
tilIatian. unll 11;. tlrr cl~emirnl conlposi t ion. 

t t  rrial Iwb TPII fmli tlir pwcedirlg pnragraph thnt eitlwr the p ~ o d -  
ucts of distillation or thc chemicr1 composition suffice.q for the recug- 
nition nnrl separutiorl of thr clnssrs of con1 here rel~re~~ntecl .  

The ~ > r w l l r c t s  of clistillntion nw ~isunlty cteternri~~~rl >IS rnaishre, 
ralrlti1e nlnt ter or '@ v o l ~  tile hydrmarl~ns," fixed carbon, and ash; 
nnrl the tleterluitit~r ion of then) is  cnlled rr. " proximate analysis." " 
Thr wlnt ive l~.opo~.tinn of the pmdncts of tIistillntion is us~~a l ly  rep- 
wsenterl IF rile qz~n'tient of ~ I I P  ~ ~ S C C I  c.:r~-hn ilivirled by the rolatile 
mnt,ter. or. nr; it is 11311filIy rn'lled, [lie fael ratio, which is u eonrenient 
index of the clnsificnt inn of  the coal. F~iel ra~tirls m11ich have been 
in nse for rlie l a ~ t  sixty-five J-CUYS or mow ITPIX made the basis of a 
ma1 classification which was propsecl Ijy Fmzer in his morlr for tlie 
,Sem~tcl Pmn~lranin Snrveg find ~ r l ~ i c l i  Elas conie into quite genera1 
use, though with some moctification of the limits of the various 
classes. 
A s  originaHp stated by Frazer the fuel mtios of anthracite ranged 

from 100 to 13. uf s i e m i a n t h ~ c i t ~  from 12 to 8. of semibituminous 
fnrni 8 to 3. find of I>itlinlFilol~s from ,Y to 0. The terms semianthra- 
cite. nnd s~~nibit~~nlinotts. on uwi1 in the trade, are applied to ronIs 
\rith snmewhat different rilups of hrel ratio thnn those w e d  by 
Frnxer. C'onqnently a wne-rrhrtt different p n p i n g  has come into 
use, in which anthracite is ~vcognixwl as Ilal-inp n fuel ratio abar~ 10, 
wmianthracitr .fmni 10 to 7. wruibiturni~ious from 7 to 3. nncl bitu- 
minous of various kinds. subbiturni~~o~ts and lignite blow 3. 

The C I ~ P I I I ~ C X Z  cotnposition of coal is cletermined in the form of an 

these elements, or of some nf them. can then 13P I I W ~  to det~mine  tlie 
relut,ions nf the ~ariozts mnls. These proport-inns nl-P rtm~nlly  11wr1 in 
the.form of n ratin. m index nf clnssfficatiorl, sac11 as the mtio of 
cnrborl to  hydrogen: rar23ot1 to o q g e n ,  or some other mtio ,I or 
- - . . . -- . 

a Thfs term. althou~h wdl  enmph u n d ~ r s t m d  Inr prnctlcal pnqmnes. In ~ornewhnt 
mlsleadlng. tar uoalpsls Implles a separalion Into coarrtltu~nl~, yet l11p rolntlle m n f l ~ r  
aa obtnlned In R " proximate a n a l ~ s l a "  1s not 11 conntlLucnt n l  l l l ~  mn!. blrt a prdt l r t  
of destmictirr dlstlllatrou. 

PTrans. Am. Inst. Itin. Rug., vol. A, 1877, p* 430:  (:MI. Rurwp Penaaylvanln, fat. JlM. 
I87ll. pp. 12s-144. 

* Campkll,  Marlus R.. Trans. Am. toat. Mfo. Eog., TO!. 3R, Ill(l0.  pp. 324-310; Prof. 
I'nper 1'. S. Geol. Survey N0,'48. pt. 1. 1WC. pp 151;-17.1. 

81 Parr, S. n'., l l t lnol~ Gwl. How~by, null .  ::. 1I1W. pp. 27-7s. Gnnit. l'nnnk I.'.. F.rmr,i~nmlr 
( ~ P I I ~ u & ~ ,  FoI. 2 ,  lf lni,  pll. 2 5 - 2 4 1 .  
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proporticln, inrotvirlq i r ~  wtair c.:~ws ~tiorv thsn the t.lrr~wnt~r.y vonlprb- 
sitin11 01 t h~ cr)nI. SOIIC of t 3 1 ~ s ~  yhemes Ilat-P -PPII e ln lm.ot~r l  anrl 
the exact h n n t \ ~ r i ~ s  tl~finrl\ for thr clascps of con\ hprr 11 nrlrr rolisitl- 
cmtion, ntn h:ts it yet I W I ~  *llon.tl t l r ~ t  for t t l e  kinds nf cot11 tlrry nrr3 
:my imprrn-enlrnt o\-tLr t lw 111(1 f11c.l rntios The fact. is t h ~ t  nriy ratio 
or intlrs of rI:~!wifiratio~i is of \711111e naly as n convenient index, tlnd 
that n wit isfltrtory r l :~ssi f i rnl  it111 l n 1 ~  Iw I)n-d upon all the pmperti~s 
rlf C ~ M I  :i11(1 rln II knr~rv le t lp  r ~ f  its prrenis. 

T'uniriinn in r l ~ c ~ ~ a t ~ t ~ ~ ~ . - l ' l ~ r  t t~ l ~ l ~  of n tlnlyw on p a p  R4 sl~ow*: 
tlrnt thetw is consit1rr1ll)l~ 1 1  i tfr*rch~~rs i 11 I lip r~latire proportio~ nf 
6x1~1 cnrlmn and voltltilrh ~nilitn. ill ronls from the eastern nnd the 
~~~~~~~~11 ~ n r l s  of thtl licil~l : in I lint f~r) l l~ the endern end the ~rnoutlt. 
trf fisr~rf c ~ 1 t . 1 ~ 1 l  j s  ~ I ' P H ~  1'1' llil11 f I l l s  ~'nlnf ilp mntt~r  is 1- and h ~ n w  t lw 
frrpl ]nutin in ~ s r l r ~ t v ~ . .  ICirst of C~~rhot l  Jionntnin, and &I the northen, 
rntl of t h c h  v ~ ~ l l r y  of C ~ : I I I ~ O I I  Vl?cr*l<, ( 1 1 ~  fuel mtim ~ x m d  11, ranging 
frnl~i  11.43 to I .',.Re. 111 tllcl I ~ I W P ~  end of thp valley of Canron Crwk 
:111{1 i l l  t l i ~  I I I ) ~ H I .  t>11(1 111' thn \*nllcy of  Clrnr C m k .  the fuel mtim 
k - z ~ n g ~  from Ii..C:l" to  11.12. 111 lIlr lowrr part of the rnlley of Clear 
I'rrt~lr, ~ultl cvrry~vhrna \vclst of i t .  t lw  ftiel r ~ f i ~  m ~ ~ p  from G.r4 to 
2-97 fir ~.-M.'I  

Thr t n I > l ~ . ;  of nnalyws ntl FP. Rr4T show sornewl~nt cliff~rent fuel 
rt~tius. rfl~iging in tllr rwtertl tlislrict f n ~ m  lf.G1 to lM2,  in the mid- 
rllc tlistricr f ~ i ~ n  i.? t t b  11.1'1. a ~ j d  in thr w c s t ~ r n  distrirt from X.GZ 
t o  7.0;. T11~ b11e1 r:~riw of 'lmtEt tnbl~s tPnrs SIIOIT t ltnt tlw rnnl i.; 
~lntlirnritr in t l i ~  ~ilster~k district, w n ~ i ~ t n t l ~ r n r i t o  in t h ~  rniddle dis- 

TIIP cnrhn-l iyc' lrop~~ 1:1t iw a150 slmw quite plainly tho di ff er~n*lcrs 
i l l  t lbr l  c l ~ r ~ n ~ ~ t r r  of tIre cwaI of tlw t l~rw tli-itricts. T~ICBB ratios r n n p  
i l l  thr  astern district knnl "3.81 to 25.10. in the middle district fro111 
I!).I;ti t o  "\.?I, nnd in the Ivesterli ilistrict from 15.42 t q  22.81). Tllrl-rr 
i.; wnlr or~rlnpping of \-alnes, but in genernl the di fferenccu betrnrvll 
I 111. t l ~ r w  c l i * ~  l*ic;ts nrp plninly sholrn. Thme limits [lo rroi i1pc.r 

wry WPJI wit11 tlie I ~ i u ) r i s i ~ n ~ J  limits sliggested by Cnmpl>rll of 
.'(; ( ? )  to ( ? )  for arttl~rncite, 23 ( ? I  to 2ci ( ? )  for semi~nthrncitc, 
: I I I ~  " tto 23 I?) for se~nibiturnino~~s. C~mpl~ell's grouping of tZlw 
r m l n ~ w  of con1 wa5, Iiorrer~r, not h w d  upon 11 seflici~nt r~~rrnlwr' nf 
t l l l ~ 1 ~ ~ ~ .  U I I ~ T  !ti? s t ~ g p ~ t ~ d  t h n t  thr limits rronld prol,ahlp hr chanptl 
r v l l c ~ ~  Innw nnnIyse5 \\-PIT arai lahl~.  
- . --- - --. -- - 
0 Tlils ~ n i n p l ~  co!italnu 24 p r  w o l  or mah. Conwquentlg. s l u e  ~ x n s s l ~ r  ash umually 

nr)pfarr 10 1t1wPr thr furl mtlo, noariblr twcaaw of the amntty of clay Ioc ollp a411 
wtunrw, i l ~ e  nsxt Inwrr in44 ratio (7.2: I rho1114 g ~ r h s p n  be r rp~~rdwl  nas nPnr Fhn tfplrnl 
1owl.r ranpr uF thln group crl cmls. 

l'hla ~ i l ~ r n p l ~  (Nu. 111rn rnnlnln* a n  P W P P . R ~ C ~  mrnv~lnt RI ush and mnppclrr*atlr hna 
i ~ u  nl)nol'alnl lrwl tullci 

c'iiruplwll. Murlnn n., 'Php cinmlAm1)oii nt n ~ s l x .  Trsn*.  .\nr. Inhe. Iltn. h~., v111. 
Ylj. 19(1U. p. ::40. 
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Carbon-osypn n t t i o~  fail rbttedy to s l t o ~ v  ri11r 1Ulity of character 
of con1 in eitbet. tlistrict, or ally mnrkml c l i f l ~ ~ ~ n c e  lxtwwn the SF\.- 

era1 districts. T h e  l ~ i g l i e s ~  rntios (5L.I.O n n d  it3.23) are from coking 
coals of t.he wedern district, onrf wmc of the lower ones (9.66 and 
14.40) nro from coals w11ow otlter characters RPP n n t b n ~ i t i c .  

The cnrhon-oxyppn mtjo i s  IllteorcticntIp n gmd index of dassifi- 
mtion, b i r t  it fn'll.; p~wdi~rllly for I11r.s~ c1asws of conls, hpcan~e in- 
c o m p l ~ t ~  rcmo\-nl of ~noi.;ti~re in air (Frying h n s  an inorrlinatc effect 
upon the ~-ntio, s i n c ~  luoisture is eight-ninth. oxygen, and conse- 
qt~ent~ly n very little rcsidunl moisture can contain more oq-gen than 
the rlrg ?or11 ~1101ilrl. IT-11~11 l ~ ~ v e  un aceurntr 2nd st;tantlardizd 
rnathotl nf renloring est r~rleoua maisture (and nothing else), then the 
carbon-oxygen rmtitl sl~oulrl f ul.nisIill an excellent index of dassifica- 
tion of canl. but a l  pr~wnt its use is impfnctical. 

Tht! wparnt ion nf tlir ~0111~ into t111.re pmirps (p. DO) on tlw basis 
of their f11r1 rntios i n  confir~~lcd hp the fact thnt the coals of tbe east- 
ern g r o ~ ~ p  slkoiv sornr uf tllc* ~~llysical properties ( p .  81) and the b.- 
havior on burning (p. S" ehnrscterirtic nf anthracite, while the 
coals of the westelm group 11r~ve the physical properties, flame, and 
coking properties of semil~i turninous conl. Tlzr coals of the int erme- 
d i ~ l e  group ure soft, Surn with short smokeless flame, and do not 
coke. thus 81greeing in all their properties with the wmianlhracites, 
The limits o f  these p u p s ,  as far ns could be determined from tho 
present investigations, are show11 0 t h  P1. GTII (pocket), which gives 
tbc area and distribution of the ~~nthrncite, ssmianthrnrit~, iitlrl semi- 
Litt~rninotts. Those lirnith fire d j e c t  to  revision in the light of fur- 
tlwr kno~rldge.  especiilhly where the lines are drarvri throag1.1 regions 
from ~ ~ . l ~ i c l ~  eln 4arnpFes hare beell tested. It will rlnr~htle.;r IN found 
thni strcli linre. as far a8 definite lines of separaticln rsid.  :Ire sinuous, 
anrl t l ~ ~ t .  the nmil of estc11 gro~lp cot~tj~ins utrtlying nwas of tho other 
p u p s .  TTitl~itl each of lthe groups a s  o~rtlinerl a b o v ~  no regllnr 
vflrintioe 1trs Zwen noted. 

Tho ~spl~ l lat io l t  of t h i s  geographic   aria ti on is to 1~ folmrl in the 
wlation to the structuw. The arltllrncite occllm in n t.cpion of great 
strnct t~rul complexity (p. +2), the rocks h i n g  v t ! ~  ulowly CoIdcrl 
ant1 ~ n l ~ e h  faulted. Thr colcing wal occurs in n r~gian af simglar 
structl~re in n-hicll thc folrls are opm. The scnliantlir~citc occupies 
R region nf ~ ~ ~ C P I I L P ( I ~ R Z C  str~~ct~iml type. UisZnnce from isle Cl~u-  
gar11 Mo~inteins ;lli;o dnnltle+s l~lss p lnpd R part in tlre tlistribution 
of the I-nrious kinds of con]. esp~ciaIly if thew ham IWII intrusions 
of l a r p  and ntlmerous igneous nlasws s t ~ b y u e n t  to t h ~  deposition 
of the conl. b c a l  intrilsiorls Rre I I I O ~  nbtllld~nt it1 the nnthrncite 
region. but appear not to 1w citller numcrorzs cnot~gh or I n r p  rnor1gI1 
to have been primarily nsponsiWc for the regional variation irr the 
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coal. V71ere sucl-i dikes or silk (pp. 10. 71, 72) have come into direct 
contact with the t v a l  the? ~ R V @  driven off the l~o l~t i l t :  const.ituents 
and trxnsformcd past of it into a dense ;ens turd1 coke! as shown on PI. 
TX, R. The effect of sndl intr11sion, as f a r  A S  conld be juclgecl f r n n ~  
thc instances t~oted. was e~+rrmelp Iocal, the coal being ~ltered for 
only n fern inches front tlw rontttct. 

C O ~ ~ I S O I B  WITE O w  COAL, 

It mas stated almr-I& ((1). HI) th t t  con1 having nU the physicnl cllnr- 
~c te~ i s t i c s  of the hest 1111t11racite is known in this region only from 
float specinier~s and fi-om oirtcropa rrbicli have not been sampled. 
Thix phpsical proper.ties of these leads to favorable comparison with  
tho best Pennsylvania anthrrt cite. I170rIrable beds of such phnrncter 
have, how eve^, not heen opened or sampled. and it is not lrnowl~ 
1~11etIleio the-r- exist. 

The sainples of anthracite, of which analyses and tests are given 
on pages 84-87, came from Ijeds which do not show a11 the physjcz~l 
properties of the best anthracite. Thr analyses nnil tests illso .;how 
that this coal is of somewlzat lower. degree of carbonization than the 
best Pe~lnsylrunia co:~l. It is, horr-ever, ns f a r  as cl~zrnical and cnm- 
bitstion p r o p ~ ~ t i e s  :trr uonce~n~d.  nil excellent fuel. 

The serni;inthr:~cj te is of about the same character as the Lopalsoclc 
or Bernice brrsin con1 of Pe~lns;r.lvania. 

Thr wmihi tuminou~ coaI is very c l m  in composition, heating 
power, ilntl in most of its other properties to t.lle Pocahontas (Wet* 
Virgi11i:i ) nnrl Georg~s Creek ( M ~ r ~ I n n d )  coal and to othe~  coals of 
the Appalachian c o d  fields. 

The fuel and  co~i~nlercinl value nE these coals a9 compared with 
other coals with which they ma)- come in competition are discuss4 
under the heatling of markets (pp. 111-112). 

Thte geologic factors which mill affect the cost. of mining in this 
region include the topopilpl~ic position of thc outer-ops, the steep 
dips 11iid cornplicaterl ?ti?~ct~rre, the variability in thiclmws and the 
pos5ibl,le lack of per.ii\trnce of the beds, the friable character of the 
coal! and the nccf1rrent.c of ~splosive p s e s  ~ n r l  of large amounts of 
rmdergrountl \vntex 'I'P~ese, with the additional q~~estions of title to 
the lrrncl, elf rest of li111or and supplies. of tr~nsportation. and of 
markets, determine tlle pos~ibility of profitable ~nining. 

The coal-bearing roclw occirr i r t  regio~ts of considerable relief, and 
consequently :I large ~ r n o n n t  of the coal is nbove drainage level. A 
large ~mrnber of the. o o ~ l  heds nrp Imown t o  outcrop in the hottoms of 





the valleys, and the rlip is sslluh l1lot 1111 (if  pel~ident for tllnt rlis- 
iailce) iw11 Iw ~mc*li.n'l by ttrnncl:, at  the level of the .rpalle,v flmru. 
Tllerr ih 110 d o ~ ~ l l  t hnt mo11g11 I-an1 cnn Iw t h i ~ s  reacl~erl to support t~ 

large mining in dust^? fm. 12 Inng t i r n ~ .  Shnfting or slopc mining 
will not IY nBv=qry for tIlnrly y n l - .  i ~ l t l ~ o ~ r d ~  the later d~-vrIopment 
of the regioti will rlwrht It-- rl~prnd on the, coal whivh is b l o w  the 
general dr~inapr lcvrl. 

TIla etfect c r f  (lip. ill ~icl r l i~ ior~ t t r  tlisi d iar t t~sd  R~KICP in w p r d  to 
thra posit i011 O F  illr C'OIII I,rrl-. ir clmielly to t l ~ t ~ n n i r w  thc rnrtllod of 
n~ining. Stp~1 )  (1 i 11s cd) 1101 111nk~ I I I ~ I I ~ ~ E  i ~ n l ~ ~ i l ~ l r  or t . w t i  PSW- 

1 s t !  They intmtlucr IIO I )~OII ICIHS whi~11 I I H W  not ~ l l r ~ ~ d p  
I ~ I I  s~ iccw. ; f r~ l l~~  rnet i l l  rflhrr f ir ld~.  

Thr pn-il,lc a\.ertnn~etl folds nntI t l l ~  f ; lr~lts  i1itrtnllr.r proh le~ns  
t t p  ~ - 0 1 ) ~  of n*llic~li (!:in perhaps IP clrt c r l l~ i  l ~ t l  ntlly hy ~xplnrntion of 
t 1 1 s i 1 1 t l 1  It w;eenl+prnbnl~lr r1111t 1Erctr ntrr rlrrlr.;\citllin the 
liclfl ill tvliii.11. Fxr*r~i~se of ZIIPFP r l i f i c - 1 1 l t  id.);. t l ~ t *  rna t r.1111 nnt Iw. s i l tm-  

r:cnsfully 11titl~t1. (Sw fig. 1. p. 42.) T h t ~  11i11ht Elp t l ~ t c r n l i n ~ d  l ~ y  
vnrclri l  sru.iat.e p1.m-1wr.tjtig. fr~llnwetl I F  tait I I P ~  Ijrrrinp t I I I I I I P E ~ I L ~  111 

c v i t  ical po in~s .  Thr :rnthrncittb fielrl is csl)wiullp l i , ~ l ~ l r  tn h~ H ~ ~ P x ~ I P ~  
Ily tllrw tli flirr~lt ips. whir.lt, on 1 lte trnr hand. will he c o r ~ i p e n s n t ~ d  for, 
in p ~ s t  at least, by thc w a t e r  rnlric of t h ~  POR~. 

raanmreaem or rm ma. 

T7nrinZ,ilit!+ in thirknrw of r l ~ e  wanbs. rwlwrinlly oi the tliirk~r. ones, 
may 11c roflsi t l ~ r ~ t l  1111 tbr r r -pr~h-cn t prt1Ij1~111. t h ~  exwt niripli t i l r h  nf 
\rhicll call bc t l r t~rnl inr t l  rrr~ly I ) ?  ~ r r n l e r g r m n ~ ~ l  tasploralion. T t  i s  
flip c t l r r~ l t t  liwt'li~ f it1 t r(yioli t h l t  l w n  in.; 11-i 11 nss~i I I I C  ~n1lat11111 
thiclm-3 ntirl f i t t i t r ~ t l a h  ;IS hoo~l :IS 131~!- :IIY~ f~~I l r )~~-err l  I I I I ~ P ~ ; : ~  I I P I ~ V  
rarpr of ncprtyirig rrx~lr, Suvh is not ~ ~ r r ~ * + i ~ ~ i l ? -  thr r n s .  T l ~ c  
XKC! Ii1ip.v ; t t ~ l  p i ~ u - \ ~ i n ~ s  of t IN* tvhi11 (10 H ~ I I  t l t * ] w ~ ~ i ~ !  t u t  t11in u t ~ t ~ ~ r v  (tf 

t 1 1 ~  s~ r t ' f i t~ t ,  (IF kIw gib0\1i111, l n ~ t  ~ I I  111~ ~ ~ l t n l v  caf f t~ r i~~ : t tFo t~  of the rmal 
Iwrl anid uti 111c ktritctnrc of (hr* vocI;-. I.':rilIt- lrr Iirrak- i ~ i  the C'IBH~,  

l>wl;tmls. a l ~ l  Y ~ ~ I W X *  :LIT j~ l s t  :IS liil~lllr Iw Fnl~~btl I I I ~ ( I P ~  t11e CCII~PP 

nf R 1111iSnrlu 1)I:ltenu a3 un tlie e r l p h  nf r.:ltl?-orlx. :rr~cl rillist he deter- 
iiiillrtl Py ~ 1 1 t h  ~ ~ t r . + i t i ~ u  uf thc imcli- in 30litl  ~ ~ I I ~ P P I ) ~ )  or 1 y  11nri71g OP 

1 I I I I 1 4  t 1 1 : t  f 1 i f  f I I .  It 
is t ~ r t  r ~ i n  timat t11~.+ 1-at-iatio11~ will 111tvzty- Iw 11 * ~ r i o \ i ~  l ) r o h l e ~ ~ ~  ill 

111ining i l l  t h i s  region: htit on t l ~  o t l l ~ r  t~trn{I. i t  is likely tlwt i l l ~ y  
mill i r l  I n r p  ilegl-ee Le I~nlanrrtl Iry nrrriltbr.olls rlwns of escasuively 
thick h d s  and b!+ the h i ~ h  fwI value of thc coal. 
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PEYBIUAL aOf DIZ?O% Ot TEE MAX,  

The friability of tlie c'~JRI. if it p ~ m i s t ~  beyond the zone nf surface 
weath~rirqr. n-ill very s~riously ~tflect the market value of the unthra- 
vitc. Tf t l w  r~nthrncitc y i ~ l d a  IL 1a rp  proportion of slack. and 
~ ~ ~ ) ~ c i : t l l y  if it C'PLIS~PS during transportation, it will be at u deciileil 
rlisudvsntap in the n l ~ t ' k ~ f .  No apenir i~  on the anthracite liave as 
pet Imn drjve-en bepond the xane of srlrface disintegration, so it i n  
jmpmible to tell whet her trr tioh the coal helow the w ~ r f ~ c e  is snfi- 
ciently firm tn stnntl t~rrndlia~. In some of the strenm beds are rill- 
merow piwcs of nnthmcitt- which nre firm and hard, indicating either 
i l ~ t  t h ~ w  pi~cts rnme fmnl fresh exposnres, where the con1 was not 
sofienprl snd broken np by frmt anrl other neathering, or thnt  there 
srt. ljeds ~vllirll  Itre bt ter  tlmn those which hare k n  prmp~rf~~I .  
, i n  oppl~inp ~ l r i r ~ n  to H sufficient depth on one of the hetls mould 
b o t t l ~  illis: ~ j i ~ ~ l ~ t i n ~ i .  

Thc ~rmjliit~~~minorls calrjng cools, altho~~gli wju~l ly  frinhlc, nrr 
110t HO S C ~ ~ ~ O I I S I ~  alfFcctecl I)? this condition. for, as l ~ a s  nlrcrady h n ~  
poiut~rl o~i t ,  such oot~ls will probably be used in pnrt for thc mnntl- 
f ~ i v t i l r ~  of coke, nnd when used as stennl 01. other henting con1 they 
will ~ I I W  ~ncl  furni a solid nmss as soon ns put in the furnare. 

It is prfihnhl~ tllrrt rintl~rgror~nd water will be encolintered in I ~ r p  
ztltkn~tnt..;. trwing tn the z~bundance af surfacv w a t ~ r  and the d e ~ p  frac- 
lttrit)g of f h ~  rwks. Fortunately, thel-e is 11 large :e~inount of coal 
a l ~ ~ 1 - t b  tlle p n ~ ~ w l  drainag~ level. so it \\*ill not bc ncccnsnry to reartrt 
to sllafting for a long time. Conseqn~ntly ihr mntrr, altl~oogh it 
mrry IF ~ ' e r y  annoying? 1mi31 not add mnterially tn tho expensu of 
mining. 

O~PPS ham heen eacnr~ntered in ~e~*era l  of thp longel# tunnels imr l  
mill ]MI-P 'Po be considewtl as H factor in the cost of mining. It will 
prnl~tl hly b newsssv to ITSOIT lmtll to very mmfuI \*entilation and to 
thr tl+e nf safety li~rnps. POMP legislatire provision sl~ould be made 
for this hefore mining Iwpins. 

Thew is now no a r ~ ~ i l a h l ~  n i ~ l r l r ~ t  for Rering Rirer cod and thew 
will Ilr none: except i n  r l  I imi t~d  rn*y for fuel a t  the local settlements 
and oil wells, un ti1 shillping facilities HI-e provided. 

The question of trnnuporint inn to the s~twraF harbors under con- 
sider~tion has nlrendy hem digcussed 11nder railwa;p routes (pp. 23-94 ). 
A nrorlificatio~i of tliese pwposcd methods of shipment has hen  sug- 



p t e d ,  w h i r l 1  i111-01res trans~wr-ttltitrrr 111 ~ l l c  ~.ct:tl try *lu~llrrw-rlrnft 
P ~ n ~ y e s  from ~lioal  water to  rrliarv~s or I ~ I I P ~ ~ O P ~ I ~ .  rill ~ I c c [ I ,  ~ ~ c * I I I ~ P ~  
wi~trr. T h i s  P ~ R I F  is p i h l p .  a l t h o ~ ~ 1 1  i t  110. t l ~ r *  ~I~wI I~cHI I~H~. !~  of 
jntcrfcrencc l ~ y  1 1 1 ~  iw dliring part c r f  t l r ~  wintrr. 

T ~ P  cog! of shipping cmal front ~\-llntt*cr*r ltarln~r ik cllrwcn to thr 
placcs where thc coal I\-ill 1w irwl clelwnt1.; o r 1  11 r r t ~ c l j r ~ s t t ~ ~ ~ r l t  nf ~xii.?- 
irlg fuciliti~s and rntes, TIIP rsihtilrg .itt.l~t~~rrs. altF~t~~gI~ t h y  cart?* 
lit rle southhound freight c s r ~ p l  r a l l t ~ c v l  W I I I I ~ V I I  H l i t  l i-opjwr om. wil l  
f11rni911 no adequate f ~ c i l j t i ~ 5  Fi11- t Ill* >l~iptrlr~l( of t I11b O I I ~ ~ I I ~  11f :b 

coal t n i n e .  I l l e n  this ~-epinli protll~vr-: r.o~ll 011 n t.ommerrirl1 ~ 1 1 1 t h  

it must depentl for. shiprurnt tlrl q l r c i *  I c - n ~ ~  1-mrtyittp r r h z l u .  Tlic 
m n n  n1te5 ut ic ler  sac11 c ~ o i ~ d i t i n i l . ~  \sill IWHI' IIO ~ v l n t  it111 ( 0  t Fir ~ n t w  
011 such calui~~uclitie.s :is t lie ri utitilcttb+ 13111~ rnll  rry. C'omp~rinon uho~tlrl 
rat1Ic.r hc rluulr wit 11 r.:ktr* 4 9 t r  o l r  t l ~ i r l  coul on tlie C h i t  Lakes ntld on 
LYHI~ on ~IIP tvgt~lar OLVRII ~ ' o ~ ~ t l l r ,  

The q~~wtioion of rnnrk~rs for . \ lnrlu~ vnl~ l i ~ ;  n ri inl ona i t \  oanncct,io~~ 
~ r i t h  t l l t~  plrwnt R F ~ ~ V ~ F ! '  Elr t lir I l r~rr~lrr l )ni~nts of c n n ~ 1  l ~ ~ l ~ l h ,  I~otb it1 

t hc B ~ ~ . i n g  l i i r ~ ~ .  fieltl ~ u i l  t~l>~?tr.lu~nm i 1 1  ,\luska. ' 6 1 ~  problem has 
H I T P I I ~ I ~  I M ~ C I I  ~l i .mi~w(l  13y Ill'mlIi~ nt i t l  I)?' t l ip ~~ritel . ."  Tlw f o l l o ~ ~ ~ i n g  
rliscn~+iort fnllows \-~i-,t- clr~s;cl?- tl ldt  i l l  tttr latict. I) i ipPr, Lut the sta- 
iistim are Iwotrrlit 111, t t j  dlqtp I I I I C I  t l l ~  I ~ S I  i ~ ~ l t ~ f t s c i  I 'CT~WC~. 

141ng roue. 

IAK'II I u l l l ~ l l l ~  .. . _ _ _  '2.40 
1111l1rrrlr.rl Tr.rr111 1'1111~~11 S ~ I I ~ U J F  .. . - ... . 42. 73 
I I I I I M I I + ~ ~ V  I YVIIII r, ~I-PIEII ~ ~ 1 1 ~ j i  VIP+. l41tl4+i1~ l ~ r i t i + t ~  4 *~1 i t~1111~ i :a  4 ~ 4 ,  %?2 

11C1. mu) 

c.n1is~irlrn~r1 h?. S~CII LIIPI-3 plyil~g h r t ~ r ~ c ~ l  1 Jnitrcl S t t ~ t ~ s  nr forrig11 1m13.; 
- A -. .- - - - . - 

Bmk.rr. .\lfrwl 11.. Tbv n!~tlnnk Iflr ~nnt  nllning la dlaekn : T r n u ~ .  .tm. Inal. h l h .  
I.:ttg.. v~tl. BR,  HI.?, pp, r:UX-7cr2. 

* %farch. t i .  4. . ,  >lnrk*t* tnr .\\msk~h c w l :  lht\\. U, S. i l~d. S u r v v  No* ZR4,  15*IW, r11~. 
in-?!). 

Entlrnatprl I l h~ ~ r r ~ l h l * ! ~  wlrtllarfar I K I ~ X  fur ttlc crlI~nd5r fear  I ,  
' Fmm tshle nn p. 07. 
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rtnd ,iluska. This fuel corn- largely from the homc. ports of t l ~ ~  
stenmer5 ot' r;)iirfly from Pupt Sound. The fuel of FncnE roast ~viw 
l ~ n d  rivcar l~onts i*. ho~~*..ctr*r. inclnded in t h ~  totnl of 110,101M tom. TIM. 
tntnl v r m l  r-tr~ls~~mecl ill .lhskrn ~ 1 1 r l  011 r*oyagpn thereto i* at  t~u3t  
"i.ON311 lullg tolls. 

This is riot the wit ire nmr,trnt of IIIP~ u d ,  for t l - 1 ~ 1 ~  is rr larktr 11111, 

tir~know~l a n ~ a ~ ~ t ~ t  o f  w m l  l~nrnerl and over .'?7rH1.000 gnlloas of crr~rlt* 
lwtroleluu and TOO,MK) gnllonn of naphtha were shipped to ~Usska 
during 1301. 

'rllr 1,11lIi of thc cr~~rlc ~~traIruti i  mns ~ubetl in Sewnrrl Peninsrtlti ant1 
0 1 1  t Inn Ttrknll. ~rltilc tlle l a r p r  1111rt of t l ~ r  nnphthn went to tllr slunr 
Il*giOll~. 1 1 1 t h  trmt~it~rlr~-  I)einK t ~ n p ~ l  011 t , f l ~  Pdrific Coast. .IIrnost 1111 

(,o\rtlr*, fllr I ) P ~ ~ I ~ O ~ I I ~ L  ~IIICICI- 110ilr1,~ 111111 the naphthn i r l  P I I A ~ J ~ P S .  

" Rrrtlmnlrrl Iron1 rlrxtnrnc wt~o~-t*. Thr Indlvltlnnl ltsrnr mnp not 1s. cract, 111rr thr I # r l i t t  

~rt  Ih rwr  Itrm* r 1 i l b j r l w r  rrmn I.. a+ RIrm in llie p d l o c  tnfllr. Irc Ialrly nccllrntc. 
l'rIrr11 rl~rrn lurnlrllrrl cbirEy I&! thc utramnh~l~ lmmlx4ntt.r 
ConlI~ntcd lrom toanngc and humpower uf h t a .  



The shipments of coal to ,lLl~sItn rlltcing Ihr lrid four y e ~ 1 - s  nre 
shown in the fullowing table : 

a Commerrv nl  t l l ~  aonrumtl~toilr lrrrllrrrj nf t h ~  I'r~llwl PltntFtz. I ~ I I P ~ U I ~  ~ r l  Stntis11ts. 
1003. InrH. ~9u.i. I!HW 

kt port of qblpmcnt. 

- - - -. - -- - 
I Twrlrr montlia rr~dlnr June 

,h iucrew~~ in tho tr~r~si~~npticrn o f  wtnl ih tn In~rpcctetl fro111 tllr 
presmt rate of t l ~ r ~ l o p ~ n e n t  of tlw wgioli and frnm ~ I I P  initintin11 of 
new entrrpri-~. auclr ns t b  huildi llg of r t ~ i l ~ ~ m ~ d s  :~nd meltrrc.  
Thew factors of iiicw;lsr* will uct tliroc-t ly. i l r  thr Ilicl nctuallp c-ratl- 

n~lned 1)y S I I ~ I  ~ 1 1 t c r p r i ~ 3 . 1 1  i l t l  it~dircctly in the stimnl~ls ta tmdP n nrl 
the increnw in l>ol)itl:~tion wlr irh \I-ill srsult. S r i t h ~ r  of t l les~  r1in.c.l 
factors will 1w Inrp :?t fii.st. .\ f p w  slnnll rllinrs nlong t l l ~  rai1ro:rd-i 
will supply all tlw ft~rl 1%-1iirl1 t11t.y will r o n r l l n 1 r .  \rliilc n1l the cop- 
per orr! produceil in .Il:~slin i11  I ! W  c.n~iliJ In6 s111~1ted with Ims Ihiun 
6,000 tons of cu1;c. TIIPSP i t ~ r u k  ~ t . i l l .  II~II-errr. ~,robnl)l?- Elotll incr~aw 
vary rapidly ullil miict LIP ~ ~ t ~ s i c l ~ ~ ~ ~ ~ r l  vrhry ilt11)ostriti t factors in tlw 
de,velal~m~ut of 1wn1 in t ln4r i~s .  Ilillcrs sit~\utcrl (m thr cnnst or Iinr- 
ing ticlc-wtlt~r cunnc*rtioria  ill prol,al)ly tlr 81I1ln to -upply n 1 : 1 r g ~  
part of t 1 1 ~  11iit11;~r con l ( : C ) I I S ~ I ~ P I ~  011 110tli lociil strt~mcrs snd ihuw 
from the Gnitrd States n~ilrl fnrr.ign ports. Tllir tlan. ni~lollnts to 
145,000 totlk. clirjtlerl RS is shown in t31~ drl$lc 011 p n p  96. 

RLinch sbippir~g first-rlsw ccoal from ports on Contrnller Rnp or 
I'rinre Il'illiain. Soai~d sf~oultl hc nhlv to ~ C C ~ I P P  ia~rnrdiatcly hnlf 01. 

possibly all of tllc pntronsw of st~nrn~rs rnnning to Prince J l ' i I l i n l ~ ~  
Sotlnd and Cnok f n l ~ t ,  prnvirlrtl tlw prices nre right. ,i lnrgc. pro- 
portion of the patsonnp of the othrr Alaskn steamers can probably 
be secnrecl by shipping tltr ronl ~itlier to the hlagkn termini af 

2f803-Bull. 33S-06-i 

. .- -- - - . - - - - . 
' 1W3 1W. , 1Kn. 

* - - .  

\-nli~e,h \$: Ynltn-. h [$:: 
-- -- - . -- 

Dometrtic u ~ l h r n ~ l t ~ .  ... 20 %A ................... 5 ... D n r n h c  h~ltrmrnnlru 0 1 1 9 ,  I 11.255 
Dotap-tlc rote.. ........ 6.. 3- 3'12 2 ,  :-#I I 

- - -. 
1M. 

V R ~ I I P . ~ ~  
- 

fa5 
IR7,Vd 

4 , B I  

t2:! 
................... 

$7,1XI 
Xlri 

......................................... FonLinn antlinirltc. 

"I I 
HI).! 

~ a n a d i ~ ~ r  bituminolre .. %.Of:! 216.W9 tT3, V-2 261,9G :+.IvLT2 2W, 110 TI+ W l  
O r h ~  r foreigf~ Ihlrlimin- 

ou* ...................................... 1.m ;.:Met ..................................... 
Fnrr~ipn bitumln~las.  I 

ship@ r ia  ffn~torl 
~ t t r v  Q................. 41 a-9 3 .  :r,w ?,t;ts( ~ O A  ----------- 

TntaE ............. 1 I O , $ t i  4i'!,AH l tD.!Al 4 W . j V ~  IK,hR(l .IMl,cLji 110,lW 

I'ILII~P.)* 

S'JilJ,017 
3,676. 
I, h:36 

IH7,312 

4f72.Xl9 



t l ~ t w  Iirtrs clr t e s  I'tlp-t S~t i t t r l  or Snn Fra~i r iwn.  Tllr ~ p - p p t p  ton- 
t ~ s p  of  .Ill~cl<ti st ~ n t n r r s  ~ v l ~ i r l l .  :~wr~r t l i  rtp tn tllc, rrfn,rt+ of ~ F I P  
Ri~rcwi~ of Stnti~tir-. \va15 i11rrr:isittg nt tliv I'IIZC of (i IWI' wnf 1 ~ 1 '  

~ ~ I I I ~ I I ~ I  fro111 1903 tfm 190:~ i~ir-iv~:i*v~I 17 l ) t* ln  ( -v~ i t  front l!M.5 to lM(i. 
,I r ~ p i t l  riltt- of i~lrrr:r-c* I ~ I : I ~  I)(. rlcl)rctctl in t11r f t ~ t ~ ~ r e .  

Thr quewtirln of t l iv  vuiup~titiotl l ) r b t \ ~ ~ r t ~  inn1 nr~rl ptmbum wry 
srrinli*Iy n f f ~ i * t s  tliv ~ ~ o + i l ~ i l i t ~ *  of ~ I P Y P I O ~ I ~ ~ ~ ~  1111 i n l p n r t n ~ ~ t  conl-ttliil- 
ing  in{llist ry i i ~  . i I i ~ + l i : i .  TIIF ~ i w  of p ~ t r o l ~ t i t ~ ~  11113 I I I ~ > I I < I ~ ,  to n lttrgt.. 
tlnpw. s t o l ~ ~ ~ r r l  Ihr iilitij~lg nf r 0 ~ 1  o11 f hr 7-nknn for  tl~r sicrr 5trrltu- 
tqrs I I I I ~ ]  11:ls tlrivr.11 r111 t part nf thi. ituportetl m n l  n s ~ r l  hot11 t l l c r~  :1nrl 
in otlir~ p11-ts nf .\l:~sl<:i. It h a s  also, to :E tt~rge ecxtvnt, r l r iv~t i  tht* 
7Y\\"r1sliin$011, 01.eplr1. arirl 121+iti~h Vnluri~l)in (.r):r15 fmru the Snn 11'1#:111- 

cinro rii:lrlrrt, t hus  sl~oilinp wfta t might nt h~rrnist. [IP a V P . ~  importti r t  t, 
1navl;ct for Alnsktr coal. 

Tllc iiuportut,io~i of l)rtr.alcu~u 81ntl i t s  fael ~)rotlur:ts into rU~sl rn  is 
>lion-n i t 1  ~ I I P  f o l l o ~ ~ i l i ~  111b11*: 

-- . - -  . . - .-- - -- A 

Crude petroleum. h'ibphthuu. 
I V r l r ~ l .  -- - .- -1. - 

O n l i o ~ ~ r .  H~~rrelx. 1 Vnlur. 
.... . -- . .  - - - - 

I t  is lrlieced 1)). rjlany thitt 1 1 1 ~  4 w t l  i n t l t ~ s f v  ~ I I I  the Prarifii. mrt.4 
will rlr,t 1w nble tn -\trvit-r t l l i s  c.n~t~pr~titic~n, I~ut.  that C:11Eforni+1 p~fro- 
I P I I I I ~ .  I ) P ~ : I ~ I S P  of if- Io\vri-  ~ w t ,  irill r ~ l t i l n a t e I ~  tlisplacr ~w;bl in all  
i I*+ t q ~  n*Ii ivli ~ ~ ~ t ~ v i l ~ t t ~ i i  i q  :~pplic;~id+,~~ Tlit* +fitistics co~ihi~ied ill 
t l ~ r *  follon-jirg ttublv \vill slturl ?;ortie light un this sul>ject: 



-- - 
I I * r r w l i ~ a + t l a m  #PI ~ f m !  mr l  I h r  Pnt.~flv vw-t ( - l~nrr  tnmr 1 

- - .- . - - . - . . - - - - - - 
Total iW- 

I t I I 1  ' \,,,,l,l,t..l,..l \+e'...h".*G.ciK,-5i .-I... ..I. 1.1u1d. " ~rdl1r.. 
t la>n. r 

Ihrtm'!* " - - -  - - -- 
............... 

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

ih.9 ....... 2 .n j? . l .~~ i  1 r r l . l . l i  -r,.h-d : I I I I ~  .~.l~::).kk!, l . 7 4 '  1,:lli,5\;l ':!.i~'1:~~(1-~0 
I . .  . 4 I I .  - I T*.U.L :I ; I  2 ,  4: I. f r ~ : ~  1 L , ! Y ~  I. ;,I:L. ::::I I. : - , I ~  I ~ L  I 
1" I ....... 8 .4.7-rin:3?.* 3it.ll:r I I I  2, I '2, I 1.l;l I, lti41,r,t>; !,2ri7#!1,,' 
Il*t? ........ 1:{.'1.1.:%* - 1  "4'1 2 ! ....... 2 11 :'.r.\l,?l l I.? t,::l:.:<- I l,::'!b.?::l 
I . . 2 : ?  1 I 2 . -  ,*I. 111 :.-I2 2. lmo::.!::t l,li-I !hb.#lrm3 l,:l,.-,;, I >* 

I . . + I ;*.-*. I 71; lll,?~4lI 2. IN : I ,  i::7.**1 1.K; 1. 11'8 b\: I tY,!~11; 
I . 4 * I  I.,.: 1 . 1 ,  . I , !  1.7.4 l , , , , < . , l . b ~  ,:!4';.9.,,:ti 

1:wti.. ..... :c:{.rl:- ::x .... u 2. i t  I .  i I :  1.1 1. rl r.  ;LV+ ;;.:I 1 4. ::I" FVL* 

D~tr ' i t i~  tl iv It' l l yrilt% (tH!l5 to l ! rc l l )  ~ ~ ~ l t i l l ~ l r * t c l y  r.in-t*rwI l)y tllml 
taltltm* tI~.iv l ~ u -  I r r a r ~ l  itti  i l .utranrrl i t~tt l~y i i l l ~ ~ . ~ ~ a $ * ~  i t 1  Illt. nt~t put of C'ali- 
fttrnitr ~~~ i ro11~1 i t 1~ .  7'111% p ~ r j ( l i ~ ~ a t  i o i ~  i l l  1 ? ) 0 4  (2!lr1;39.-f:ll barrels) iq 

21 3 t i t ~ ~ v *  t lw  9 HIOIII~~ p ro r l~~ [ . t r l  i l l I*!).; I I ..'OS.-Ffi2 hnrt-rls). -13 th is 
tv;w ~~tbitrly it11 f 1 ~ 1  6 j i 1  i t  i i \ izl~t ~ ~ x p t ~ i ~ l  I l l t i t  it 1vo111d ~l i sp lav~  a 
llarp- iltl101111t 06 fr41:11 i11111 t l l l i t  \I'I' $1.011 111 f i l l l l .  i I~~. t r i~gI~rmt  the hn1nl1 

j~firi(nl. :I t * ~ ~ r ~ ~ - l x t n t I  ~ I IK  t II~VI-V:I-~~ i l k  vt1~1 I III i11i1y :t11(1 (-0fi1 traclc not 
only i n  Celifawnin I ~ n t  ill tlw othrr t ' ty i (w rvhic*h wpply Californis 
1 c : .  "r1b11 . t ~~ t i - t  ia-. II~IV t.ra~. 41111i. I E ~ a t t  I III, I r r e ~ l ~ i t ~ t i t ~ ~ ~  ~ t f  ty)fiI 

it1 Vnli ~ I I ~ I I ~ I I  i~] t - rv: iwt I  f r f ~ ~ i t  I %?I: 1 4 1  l!lf)4) ;1ti11 I I ~ I ~  fl~tr:t~iatetl. Inut CI~L 
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t lw wholt. fmllen off, xiltcc that tirnc. 'I'hv l)rwrll~ction in OI~PFOII  llr.; 
~hown nn i ~ - n y u l n r  Ikut q t ~ i t t  genrrill incren~c (Inring this ~ c ~ l - y c *  r 
prim]. 171tm IF'lr sl~irtgton rninrks Ii:~\-t: incrensecl thrir protlrtct t tr 

1 1 t  r i p  Tnri.r-rlr~\.c*r T s l a ~ i ~ ~ l  mines had a rlnt wnc l~  gwntcr out- 
pllt 11t t lrrm rkr~tl of t l w  1)~riorl t l n n  n t its beginning. but ~ l l ( > \ v ~ ( l l  11 riw 
:bilal * c I ~ I ~ ( \ I I ( ~ I I ~  f~lPl ilitr'ing tl~c i n t r v ~ l .  Shipment? from .\lin.ntit: 
:I 11rl olmittntn l port.; Iluvc a lscwas~rl some\vI~it t il-rpgrrlurl!- Ellit wry 
~Jccid~tlly clril-ing t,litnr ton yrnrs. TIIP snlonnt nf coal ronwnwd in 
C'nlifnrnij~ 1 1 ~ s  vtirietl i r r c r ~ . ~ ~ l n r l y .  Inlt h : ~ s  on tllc whole 5 t lon-tl a 
I 1 t c 1  Tht? n t n n i i ~ ~ t  n l r.orll cnns~~rncrf on t tlr 11-1lnlr Pnvific 
ct~ast { t~nr~t l l  ~ j f  Mrrsirw) Ilr~s i ucrrrtsc~rl f lu) t~ l  L.!~?.?;l.i tons in  139.; t r l  

4,fiSl.Ol'l ton$ in 19o.l. %'bt? i ~ i c r r n w  on t hr Pacific coast ontsjrlc of 
l'alifrlrr~iu is c?vr*n nwrc  striking, the i~rllntrnt 11:rring siwn frr1111 
1,255,1!).5 t o i j ~  in 1 H?l5 to 3,(;8!1,!140 fons in 190 l .  

Tlw 11rirt' of rnnl nrined in C'nlifnrr~in inrwasnl di l r inp  t h ~  plr.rin~1 
1 1  ~ o i  I 1 I ( I !  1 .  0 r r p t 1  find K R ~ I -  
ingttm ronl* t l~c~~wt*cl j11 V I I ~ I I P ,  I I I ~ I I ~ I I I ~ I L  tlw p ~ i w  l ~ n s  k t 1  risi11g 

+ f i -~t~l r  1!bW to I9Ot;. S n  l igurrs nn* 1 ~ 1  l ~ ~ ~ n r l  mp~rt'linc thr pricss nf 
\'ar~c-nr~vrr. Iditiitl 01. ntl~rr imprtrrl roll l ~ .  

Tllr p~lcral  effwt of the incnr~w ill p t r n l r ~ ~ n l  ~ H G  l w r r l  to tluulrrt.wl- 
izv flit' 5:11t Francisco m n l  1nnrI~ct. 'F11t. ~ ~ ( I I I ~ I !  irlrl.t*n** ilk ~ r i l  
nm! lmt f rrlri~ IS!); tu 1Wfl I\-ns r~ccnnipnt~i~~ 1 I I ~  it \'rrq' prorj)vt't~~ 19 

rtmilitirru of IIIP twal trnclr not nnl?. in ("itlifnrnia I I ~ I ~  tbl-trrtghrl~~t tI10 

I .  .tfter thi5 tE~c nutpiit nf nil 1wlcu111~ nl ~ m l t l t  ns I tr  ~ , ~ Y ~ ~ I I ~ I I v  
:I!! 1~1-4l l i l i t?-  of mmpptitinn by ronl in thr oil tcrri tm-y r?rrrl,t Tor 
tl i t l - r .  q n r i a l  to whirl1 oil can not h nppli~rl. Tliut is, vo:~l n.113 

frmvrl tu .wzk markets r t f  its own. ~vllivlt iirlc.liirlr, i t 1  *rl(liticl~~ to tlrr! 
~ l n l ( ~ i ~ 1  o t i ~ h  n l ~ ~ ~ t i ( l ~ t r r l  :~lm'~'e. thme districts i t1 rvhicl~ t l l r  r v l ~ ~ t i c i ,  
frviyllt VIKI r p s  011  ctcll and nil make cou~p~t i tic111 ~,c~ssihlv. 111 t hth 

fnnttr.r. zlir- prim of r o ~ ~ l l  m and the d~n i f l r~ r l  ir~c'rcl~~srtl. ' f l ~ i s  rtwllt 
Iila?. In. ilttrillt~ted to Xhp wry factor mhirh in othrr ~nspct+ls rIr*ir lc)s~l  I - 
ix~stl ru:il t railv. Tliv i~~cwnse  i t 1  pcLrnlv111~1 011t p i~ t .  f11rt1 isl~iirg :I 
c . l ~ t * : ~ f t  :"it1 ~ r l l t t n d ~ n t  fr~el, +tirnnlntecl genelnF intl~lsl rinl cn~~tEil inlt.; A I I ~ [  

('t1119 irlc.rt~:i-~-fl the cl~mnnd for con1 ill its H P ( ' V ~ A I  ~1l1ll'kel.i. 
'I'ltt* urtt ting r1i)n.n uf shiptrientu from the tither. P~rific rnltst licalrl- t i 1  

9 i r11  I.'n~nci*r.n Ilrr.; l r~su ltrd in a ret1uctin11 ill p r . i r ~ ~ .  c'rll~s~cl t lir :I I - 
tempt to mtnprtc* IY it11 tllr cheaper p~t~rolenm and 11:- tlrp livpl!- I - t j 1111~~-  

tititrn crf t l ~ n  roll1 111inrs Icmong themselreq in nttempt in~  tn rlr.~.rlrry> 
z~rirl ront r'nl tirw ni:l~'lcthts nrnrm. honle. They haw heen ~ ~ e r r s s f r ~ l  i l l  

t l b r b i l -  hrjmr. m n r k ~ l r .  11s tnny l k r  wen 1 1 ~  the v a t  inrreaw (?q!l ]nmr 
r v l l t  ) i 11 r 'ni~sll~npt i o ~ i  r r l '  rnnl r r t l  llw n(~rthc~-n l'nrifir mast t l u r i i ~ ~  r llr 
~ P I I  ;\'O~ITN frr11l1 l8!15 11) 1904, 'I'hici tt1e:ills a l arp  incr~fi* iin i t1 t i r111-  

flirt I I ~ ~ I I ~  1ii1t1 t t ( I i t a 1 '  1 1 1 8 ~ i ! i r * w  i j n ~ ~ r ~ t - .  nriil inrlicnt~r: that t h r t ~  i.; :I 
SII twtat~t i l l 1  pPnnn1lrlit itirrl'nw in t lw r11~111:1rlrl fnr ~ ~ 3 1 .  which helper1 
cansr thc 111 tcly illc~-c.li~rtf priw n ~ 1 1  pn~  I ~ ~ c t i o n  and 11-hich. barring 



The following fnrtnm ~I~tr*r.mitir t 1 ~  ~ , t n r i h i l i t y  r t t ~ r l  n - s i ~ l t  of v o r i l p -  

tition I W ~ W P P I I  m n l  :1111l n i l :  
I. BPI:IT ~ Y P  , ~ a l : ~ l ~ t ; ~ l ~ i l i ~ y  (ti' ina~nl 9 a ~ l  I I ~ !  tt, t 1~ *pmhinl IIW* 1 1 n a 1 ~ r  

c ~ ~ i i 4 1 i ~ ~ 1 ~ : 1 ~  i o i  I. 
R e I ~ t t i v t ~  t4Iivi111iry of i t i l  L L ~ I ~ I  c~tt\t. 

3. T3el:tt i1.v ~h~.ir-rb+ 11- ~ l a ~ ~ t l t ~ l ~ i r ~ i v l  I I ~  t b o 4  I I F  1 ) r t ~ l i 1 ( * f  iot i  111111 fwicl'tll. 
4. Sll p11ly 11 YII il:Il J I * .  
la'v?oti,*, t t t l ~ r / , t ~ , ! ~ ; / i f ? j . -  TIw f l i r t  n f  1.ta1ni i TP 1141npl t i i a i l i i y  (last IT- 

~ i i i n ~ +  t 1 I P  S ~ I P ~ ~ ~ I I  1 1 1 1 1 1 ~ I i t ~ t ~  i'or ( ~ 1 1 1  1 111itI ~ O V  oil. 111 1 ~ i t ~ 1 1  [ IIPW 
mnrl;rts thc urllrtb f u ~ d  rail ~ i r d  c . i i i n l l r~ t r  I I ~  nny prid-r.  'YIIP 1 5 ~ i t 1 g  
Fiwr r0:11. lil;r - r l t l \ rL of 111t1 O I I I I I I '  . l l t l h l c ~ ~  1001l1, j* id st1(~11 ( l i ~ t t l i f y  t111lt il 
is P h 1 b ~ ~ ' i t l I l ~  + i ~ i ~ > ~ I ~ l t ~  f o r  i ~ w  ?I. 11 t l i ~ i t l w t  f ~ t r l .  .\< q t i ( - l ~  i t  S I I ~ I I I I I  f i ~ i t l  
:I \ ~ i r l r h p l r n r l  1111~1'li(~t I L I ~ I I I ~  1111, I'~lapifi(b I~oII.;~. s ~ l 3 i 1 1 p  112 $1 l ~ i p l b  p r i r t *  
I 1 I I  I I 1 1 i 1 1 i  I I ( 'ninllc*l i t  inn w i l  It t r i l  
w i l l  IIP sIigl\t. \t*:tht 11n1 i\ i t i ~ p r o ~ ~ n ~ t ~ ~ i  s : I ~ V  111:11h* ilk tlw ~ ~ ~ t h t \ i o t l s  of 
I I I I ~ I I ~ I I ~  o i l ,  < ' o ~ i ~ ] b ( ~ l i i i o ~ ~  \v i t l i  t d l ~ ~ r  v i ~ n l *  will IN* ~ ~ t ~ t ~ 4 c l ~ ~ n ~ i l  i l l  
a ~ r i o t l ~ w ~  ~)lac.r (1)11. IOIL-1 12). 

Tllr cno;1 l ~ I ~ ~ I I I  I I I P  w o s t t ~ 1 1  p t ~ t l  of tilt* n t - r i ~ ~ g  R i w r  f ie l r l  will  Iwa- 
t l u t ~ a ~  I I  g n o l l  i ~ u r l i t y  of  (.[llit' :hn(l,  f o ~  !!ti9 I m r p O r P ,  t lw I T ) R ~  w i l l  11trt 
rno1i\t1 into a + o i i i ~ ~ ~ \  i f  iim w i ~  11 p t  T ~ ~ \ P I I I I I ,  1 ~ 1 t  + I I O I I I ~ I  wll ~II(IPIWII(IPTI! of 
t I IP  l ) r e 1 ~ i * r ~ w  :I 114 I ro+t of rt i  I. t l w  ljriw ! ~ ~ i t i ~  ( I ( * ~ P ~ ~ I I ~ I I P ( ~  sol~ly l)y (*otii- 

t it i t  i t  I t I I i  I l ' l b t .  f i t t ~ w t ~ t  incrmsch i l l  sttv.1 zinrl 
v n i ~ l t o i *  i114 l i i~ t  riw w i l l  11 j : a l i1~  ?lbt,:~t t l v n ~ i i ~ ~ t l  for s11r1t ~ o ~ l < .  

'1'11tb I h h l - i ~ i g  l:iv131* iit-la1 wil l  til-11 f t 1 1 - b ~ i 4 b  :I I~igh-grntl~ l ~ l t ~ ~ k s ~ n i t l ~  
vniil. ~ ' ~ ~ I I - I ~ I ~ ~ I ~ I I I  w i l l  11a)t r a ~ n l ~ * t r  f o r  t l ~ i s  1)ttrpoqL. IIL fz~ct. the oil 
fitalal.; r l f  I'r~riiic- c.c~:~r t  .I\ i 1 2  t t t ~ - ~ n - r l r r s  c u l w t i t u t ~  one of tlir luwt, 
:tt t r:wt ivtl  I I ~ : I  l'lit't-. 11 1 1 A  1111,~ p ~ t a . ~ ~ + i ~ ~ l  of t l b t h  o i l  ~ ~ c I E ~ s  \ r i l l  crc*i~t~ I I P ~ -  

I I 1 -  I i l  I ' r l ~ t .  ~)l-t'..rt~t n 1 1 ~ p l y  of ~nc.11 coal on tlii! 

1'11t*ifit. iv1t1-t i- 111,:1rt  it-?^ 1 l y  :I 11 1 ) r t ~ i g I i t  fro111 tlw ~ : t s t  n t  great costm 
It rlrn.- I U ~ I  -lr-jti l ) n l r t i t n J ) l v  111 Iltrwnt tn arlnpt p e t r o l e u ~ n  t tr  

I :  I I I I I .  I't-t I ~ ) ~ V ~ I I I I  wi !I  rotl-trl~lrntly not ror~~prtc* with 
,\la.k* t -onl  il l  t l l i -  lu:tr.l;t.!. . \ l l l r . l~  111 t l w  I i~r in ,o  R i r ~ r  con1 i s  of 
s ~ b r l t  r l ~ t : ~ l i t y  11- 1 0  r l l ~ ~ l ; ~  it rm-lnu.i:hl!!- ~ l t i t ~ b l t n  lor n.w on will~illips (11' 

wl i t* rv r  4.1- 1h I 1ig11 -:-ma la* rt~lolir.l~+.: . : t a t n ~ i ~ ~ g  rnnl is reqtured. The only 
r.iTw.t \\.hirlt ~ w t  t t r l~* i r  1 1 1  II:I- :rt pr~wli~t ill th is mnrket is to IW Jer 
v t l l ~ r  ro111 n \ * l ~ i l : ~ l ~ l v  frlr i n l r ~ l w t i t i n ~ l  and thnts indirect1 to wdricy t h ~  
I I I f  I ~ I I I - I ~ I  : ~ r r l l i t i r . t  i .;urmrl in *Iring the ~ t n t c t u n l l  
a n t 1  s t t r r n p .  ~ ~ r n l ~ l t h ~ t ~ d  11-ll ic.11 ; ~ t  p ~ r w n t  k e p  ~ ~ t r o l e u m  from bcilrp 
i ~ w ( l  i l l  t l ~ i *  n rl!.. 11rtt4(~112 r n n t l i t  i l n w  \\.ill 1 w  c.lilnng~d. for ~ w t r n l c r t t n  
\,I,< n t t i ~ i ? *  : I ~ I V ~ I I I I ; I ~ ~ J S  (IVPI-  CO:II f11v t l h iq  at*. 



/ ~ V / , I ! ; J Y  t-/fi'r-itd~ac,~/ nf  PI^ t o r 1 1  fi;Z,-Tl~v f:idnr o f  i m v ~ r ~ l i \ ~ o  t d l \ i ~ i ~ ~  I,.?, 
is cletrr~llinrcl p~illr;lrily lry the clunlitg 01' thr cnnl. thc i ' ~ ; c b l  \.:llr~r 111 
~ w t  rnlrbruir I wing lalctnl rlcarly constant. 

' ~ ' I I I ~  1 T n j t ~ c t  Scitntc~ Sal-zrl '* Liqt~itl Fltrl '" Tinart1 hn.; obtaiiletl the 
F t ~ l  hln. i l i ,rr ~ ~ r u l t s  fro111 tests wit11 tl~r Hoh~twtri~t rnirrinr \ v ~ ~ t t * r - t  IIJH! 

l~oi!vr : 

J'rrl.,l lv,r+lns ~qrrrl .  n l l l  ni IIIIIJ*., 
I 

utcp l  in I C ~ T G  1 11) 3. .  . .. . --.- 
14*r1hrot1111~ I I I P I I .  rII11 ~ b f  I l l l l l t .  

rb.,31 1 1 ,  La.*f. .t l r l  t.. . ........ 



Thp rrlntSv~ ~ 1 ~ j r t 1 l ' : 1 t l i 4 ~  ~.Jtl l- l l#~tr-y ~ t l t  :ti111 L-I~IEI :IH :I ~III-'~. IIN I~~~~~~PIII I I I (YI I I ~  
this d*x f~ f~( l tq l  srrlr..~ t ~ f  rq~!111~1rli t I \  t b  I -~~M*P~II~I~I~~S, In ~ ~ l ~ : ~ c l ~ r . ) b l l y  1!1 tllrb [I~'I>~KI~'. 
ifnzl of 15 to  Ill. '~'IIV trrhtiln l rcl~t)t.rliwlly r r f  c l i l  n.1 If 114% c~~nnl t ld~mlr ly  ~t.rrl11.r. f i r  
j r l  tlie cnnl ~x11~rl111vrifn II~IIISIII!~ ~ l i l l l  IVIIK (*xvl'('i!wl 111 t I l l s  IIIIIII~I;V~~I~PII~ 411 1111% 
An.% T,ttrnp t - c > ~ ! I  41f s~ i lw r !~> r  t111ii 1ity W:I# nmvl ; 41ntI II* t l i ~  t w f ~  wi11i L W ~ I  I 
of mnqwun t l ~ t b l y  s11a1rt t I i ~ ~ \ t i b ~ ~ t ,  t11e I+w111t i i i~ kwn fr<htu vIvn11ii1~ I h - 8 ~  \ v i~q  

n~ttrl~ It-R f l ~111  ~ r t ~ i ~ l d  au.t.itr ill :II*?II~I~ .;~w\.Ia'~a. The- 011 t ~ s ~ n ~ r l i i ~ + ~ l ~ t s ~  III>WPI-~T. 
1wra9 13 r r I+q l  ~)II II~IIIIT a - o ~ i ~ i l i t  111tt- 1 II:~ t III~II-4, thl~rht-T,v 11 trpl*~bxli~m t ~ v !  t111wh t111it 
w~tb!rl I!* ~ t w t z v q F  ~ i t h  I i m * : ~  r11 t l w  sq-i - ~ t r i l ~ z  vt-srL '~III- 111-~II:I I ~>I-II 1~\r1ttlvkb 
PR/CIPI~Y~ otr :I ~ r l # l l l l l l  11f ~ r j l  :I.: ~ - ~ r l t l l * r l r ( h b  ~l'ifll ;r  ~ r r ~ l l l l f ~  r b r  r.rr;l l \\-I11 li1t11'1.frr~' 
In. in tLr ra t l o  i r P  17 tar 11h. :11111 thww tifttnli ~1111 )*I* r t~gnrt l~~l  114 ~ ~ i l l s t ~ ~ ~ ~ f l n l l y  
cr l r rrr t .  

* * * * m a 

In  11ot111g t l l r  rcnll ln m t ! ~  o r r r~unn l l d r~ l  i-tR~.irrlr,r. lrtr t ln t t i l  pilrln*w*I. r ~ f  nll 
:hi111 rrrril. tl11*1?* 1111lst 111si;lr 111. t :~ la* i i  i 1 1 l 4 ,  ~ . o l ~ ~ b i ~ l o ~ r . : ~ f i a a ~ ~  t111. r:u+f t l i : ~ I  :1 11111 nf #+id 
r r q l i  Ira. ~jrrrvtr l I t )  slrlrb~-!\-I~nl I r w *  -[chtr.  f II:I t~ :I rat11 ~ r f  l t i  ~ ~ I I I ~ ~ T I ~ J I I P  rvbnl. TIIMI. 
nwln, $ 1  111ii*r I*I# t - a r i ~ s i a l ~ ~ r ~ ~ l  fI8:1f i l t  t11t. a<irryiaiz 11f t11ra ,111 t 1 1 ~  ~ v ~ ~ t i ~ l r t r t i ~ l f ~ ~ l t ~  
I b 1 1  I i l l  'r141. rrl:~ f i re d - t t i i . l r i i a . ~  f ~ l f  (111 rill11 p r l  alrw I~IIIIC 

r*rnil I r o r l ~  t l l r  II~IYII~ ~ t n l l a l ~ i r ~ i l r t  ~ r i  rllrl ~11111*1y ill I\-:I~. cil~i.lw III:I~ ~.II~I?. l)t* n- 
gtnlrrl tin 111 1 1 1 ~  1?ltf(l arf 1% trr Irl. 

Tt. a.ns fn~mrl 1):- r r~ rn l>n ln~ i \v  tr-lt t b f  a-cral :unI o i l  011 tile ~tc~nrnd~ip  
.4 Jtrnltvln ~ M J ~ W P P T I  S;ln I:r.:lnc.i+r.c, :IIII 1 I1o11ol i i  111 t h:it 1 l i t '  t=flivio~~r?* nf 
trqunl w t 4 ~ l i t  s 1,f oil flirl i11iq1 11 I~~~X?IIIY* of I3rjtisl1 C'olirrnhin nntl 
, i i i ~ i , r ~ ~ l i r ~  t - r ~ i l  m-n+ ill t l i ~  mtitt of 1.19 tat I. or thnt 1 101t of  mml 
~rlnulcil .1,10 I,an.rlq of nil. 

Tllcs follnwing qi~otntion- \\*ill ~IJUII* t lw r~lntirc rahlw of rnrior~; 
rn111s in cacnup:~ licon IV it11 ~ * ~ t t . r ) l n ~ ~ i l  : 

'FvrrtR I t n w  ~rrovrrl t l ~ n t  1 fu+i i i i~ l  rlt' I 'n l i f i~ imin ~wtrn l t= i lm t t a ~ I  cm n I r n m n l p r  
I n r n n l o t l v ~  r r n ] r l ~ l ' n t ~ ~ I  l t l . ! M i  ]rru!llls rrf rv:~ It-r firm :ifill nl 21 3' I"., ns cutlr~lr~ilvrl 
n l t l i  7.14 [HIIIIII~S . i~ f  IV~I t ~ r  i11111t~r l i k l -  t. i lrr~li l  i r * i r w  r.!.:~ l*r~:ttc.rl Iy 1 ~ e ) i ~ r ~ ~ l  r ~ f  

~'OII~IIX II~~IIIII!~IIIII~ farv1Ia 41r I 11:1rr1-1- 11f  * * T I  (lit1 1 1 1 ~  w ~ r k  o f  I 11118 drf wr:11~ ' l ' l~ lg 
In rrttllfir Ilrltrn- Ill* rr*i i l t= :~t t : l l r t l r l  117 trt11u.r tmt*, wl111.li It1 I~I:III~ rnnavPt ~ l ~ i , i v t i t  
thnt fnrtt l  t t ~  ::! Ir:trrrlr; Irt-t tha r l l -11111  11111 tllv ~ 1 - 6 1 r l i  I# 1 f l x i l  c r f  ~.tr:lI,b 
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The following es?imates have been gatharecl h n i  various sources : 

P;qt t i rr tI~'~t t  i l l  ylc'hnlrtrwt of 1 Inn nf rariri~la cnnla. 
Barpels ni 
I~ptrnlrurn, 

Fmhontns coal - ---------.-----------. -------.--- .-. -.-. -1.6 
(;ecr3'gefi C w k  mill --- ._------------- --- 4.3 
Pittsh~lrg em1 _ _ - _  _----- - -_ -  _---_. . _. .-- -__- -  - .,-. --,- 4.0 
Xanni~no mt ---. -- - - - - . . -- -. - - - - .. - - -. -. -. ------ - --- _ :%:2 
C41rhborl Bill coal - - -  ..-- ---.. - . .. . --. .-. -- .. . 2.7 

There is some ~~ir. iatiorl  i t 1  klkr v~dnr~s girvl~. Thi3 ntay I I P  nsrrill~d 
in part tn rliflerellcrs irr qz~:~lity Iwtween tIi f l ~ ~ w i  t pruls clf the sttrnt! 

f i~ld.  in 1x11-t to ~ l i f f ~ r ~ ~ i ~ ~ s  in thr t4icirncy of tE~r hnilers, ill pnrt tr, 
d i t f e r ~ n ~ ~ s  EII vnlr~e nf vr~rions ptmleums, nncl in pnrt to Prrn1-s. 

731c.rra ic. hn\rt?vt.r, ~ i o  rlnlrllt f I I I I ~  t~ 111rp )13111't~ nf t11r 1 3 ~ r j l i ~  Rivo~. 
roll1 is of ~ 1 1 ~ 1 1  11i~11 pacle t l ~ ~ t .  n ton of it will  cyirnl fit l ~ n ~ t  4 I ) ~ t t + ~ ~ ~ l n  
:ITI(I pr<a1111I$ly 4.5 or IIIOVP 1~1rwls of Ci1lifiw11i11 oi!, 

I ' l~rsr f i~v~rrs  nrr a11 I~rised on Zhr p t a t i v ~  efirirnrp of ronl trnd 
I Y ~  nllrrrnl t ~ l l e r ~  115v~;l ~ r * i f l r  sfl i t n ~  enginc. Thr! I - I I ~ I I P S  ~~pr~ .c t t>nt i r~g  
tllr ruh~t irv 14Tici~rlcy o f  l . l ~ ~ u p  fucl.; \\-hrn ~ w i l  with i t  p s  ran~inr:~ or 
for i l i l - r t b t  Flrwt. (as i t1  r n t w t i n ~  or smrlting, or in r stovc), tltipht. 
T P Y ~  CI i tfemrlt. 

E~lrrti~.r ~ ~ t . i r ~ . v . - T t  i s  irnpossihl~ to IIC~P mnko nnv tlefinitc rstio~n t~ 
of tlte rttit- of ~ ~ r c l r l ~ ~ r - i l r ~  :tnrl sl~ipping. Alnd<r ml. Tt .rvm~l(l w m ,  
I ~ n l v r ~ c v .  t11:lt it slloti l i t  !hot 1~ mudl in exceH of the cost in rntlny other 
s t  I 1 i t  It is rr~n.sonahle to nsmmn tllnt wit 11 pmlnr. 
~r~:~i~agrri icnt  it tnlrlll he rt~luccd lnblow ilie prc.wnt* xclling prim- ma 
TTntlrrl~irrr Tsl~~nrl. 

FwighL rltt ~4 ~ ~ O I E I  llrring l-Eiver mines to t ido wntsr onght not to 
1w esr.t..i4vr. ;111d t ~ c - ~ i ~ l t  ~'atr-s from Alnska tn I'ltg~t. So~rntl or S R ~  
Ffi~nriwn sIii1111t1 I ~ r b  \-tmry low. 

The 1wir.v of ('nl ibrw~lin v r ~ t t l ~  p ~ t m l ~ u r n  n t trip \ \-~ll% rnnpc? in 1904 
frnrrr 1 c m t s  In $!! pr.r Imrt*l, d~pcnrlinp honk 0 1 1  local llntl tempo- 
nly rlidrrr*~lcl.s i l l  511111314' ~ I I I ~  t h n n n t l  nrirl on di f l ~ r ~ n c r ~ ,  in qtrnlily. 
Thr nrrntgt! ~wirc. \\+IIS 111)0111 2s C V I I ~ S  IH'I' Iit~rr~I. n ~ ;  C O ~ I ~ R W ~  wit11 
30 c .~ntq  i l l  Inn:<. T ~ I P  t80sl ppr t ~ 1 r t ~ 1 ,  dcliccn~tl a t  Snn Frnnci~co. was 
f ~ n i ~ h  $l.M to $1.50 i t1  l!W, 

Thr-SP 1,rir.m in c71i i r:lf(~n tn of Ptrpt Sa~ind tmol. rstimating 1 t~ 
of rtls! 11s P ~ I I : I I  fo :l l )~ i~ 'rr ls  of oil, fin* R C ~  fnllot~s: 

Thr con? r n l t ~ ~ s  \vill IYP f1001lf 25 to 34 pet. c m t  pl~aier for tIre Twst 
Enring Rivrr ronl. Thr!. show tthal it is iinpei2lIr for nny coal l o  
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ttrgnivalvl~t ~ I ' o n l y  1.7 tlr 1.8 tinlm the toal then l~~rmet l  or! tllr P:lrilir- 
rc~a~it of Nol? 1 1  ,\lnol-iva filon~nc. TII L W i  t h ~  cnnsi~mpl ion of fu1r1 tri E El1 

Caljfol.~iin ~~?rrr(rlcrl llr prtdiir.tiu11 in that Stt1be.a It moetlrl n [ , l )r .rrr  
fl.rln~ this I l m t  t l i ~  ~ r ~ p ~ ) l y  uf flrel: 1,ettwleuni r n ~ ~ s t  incwasc v c r ~  m11cI1 

I H ~ ~ O I Y ~  i t  wit  I ~ I P  p t l - i l d r l  Tor ~wtrolrnm to malce much grenhr in- 
ntilfl.: i r b t c b  t jir co;~ 1 r11:i rkrt wi\.itlioiit 1llkinltIt~1;~ rnrlsing a ~ ~ ~ I I C ~ ~ ~ O I I ~ I P ~  

:tcl i*rtiirr* i t1 jwicu..;. St1c.h ml  i ncr'e:tsr frtm t l ~ l  p m n t  proclncing oil 
f i ~ i t i 5  iq llot ~ ) ~ ~ h l i l l t ~ .  

Tllrr~ I I ~ P  mnny (list rirts in rnriol~w pnrts of Lllrt~kn mhic11 may pro. 
~ltic*r i-rl:ll ~itherfn~'Irrt*ill  IISC 01'fo~sf1il)11ient. It is jmportltilt I . I ~ -  

sirlrtn :lI I t1.F thrw I)P~,ILIISP, ml)ilv ~ i l y  tllose wlljrl~ I~CISS~SS C O I I I  of r Iw 
lwrt c l i l : ~ I  ity c,onl(I ilornl~etc with Th ing  River con1 in o~ltside mark~t*. 
  no st rll' (hcm rnust I w b  I - ( * ~ I I I Y I P I I  11s ~ ~ b s e i  thr scl~~rc.~s of IomI 91ppIy. rttltl 

m:ly th ris rrstrict thv r~rnrltrt ~ ~ - l l i c ' l ~  Ihr Ilrl lrl- ronl r-tin reach. 
'l'llr w r i f ~ r  h n s  ~ ~ r r r n  117 [>11l,l  i 3 l1chr l  t i  Zwirf xll~ti1n:~ry V) f  psisf i 1 1 ~  

lit1owl~4l~~ of .Jllasltfi ~11111, villivlt IIIIS ~ W I I  rstensil-e-elp rh.a~vir Il tmn 

i l l  t l i ~  ])rc13n~ation of I IIP FCIIIOIC~TI,R pah~p~q. 
/S i .v t r iJ~~~f inn crarl rrtrw.--Thv tlis! ril11ri i t w  r ) f  i lip coal fields af AIarlsn 

is i l l t l i t ~ ~ t ~ r l  o r )  the IEIHII I l l .  S ) . \1*11icll F ~ I ~ ~ W S  ( I  ) Imown nrctlc 
o f  \vol.lia~llr thic.lmc+> of 11i~h-ri.ntlrt t.o:11 ( tl~tthrncite and semi- 
l ~ i i  I ~ I ~ I ~ T I ~ ~ I * )  : (?) I(nmw1 nrms {) f \ v o r l ~ t ~ I ~ l ~ ~  t 11 icktl~hws of IOITPI-+ 
grntle cr~al (biturninons snrl s!tl~l>itrtmintr~ta) : (2) known arens of 
~rclrliat l > l t h  lignilcs. an11 (4 I nwux t,C c.onI-l~u~i~~inp rwlts. Thr last  

i ~ ~ r l t ~ ~ l e ~  t h w  nmzs whic11 ILrr Icnorv~l t o  (~oi~t~l~i t i  SII~IIP 1:0111 hllt i t1 

~ v l ~ i r . ! ~  I~ctls thick cnrmgh to be 1n.int.d Iinrr rlclt; yet beer) rlisc*r)crnrl. 
~tlrlbs in w-l~ic+li cml has h n  n i~ th(~nt i r t~  lly tr*porbrd, I ~ i t  r -onv~rnin~ 
r v 1 ~ i t . h  rlct,nilc{l inform~ttion is lncking, ~ r n d  Iircns in wllich the chnl-- 
xr-tri. of tlick rorl;~ is similur t o  t,l~nt in ncipIlGo~.ing (*on1 firlds :1nt1 
rnlic-re: ~.onuct~ucntly, the mrunpnre of t*onl is  to IQ espcct~i?. Thew 
st:4 t ,rn~cr~ln n l>ldy uIso to the tnl~lc of nrrns girr*l~ or1 p. 103. 'The area.; 
~ r ~ t t  I)~)(*I I 11% " c'or~l-b~nring rtx.lis " tlrr t . n l l ~ ~ ( [ l l ~ l l ~  I F  not tvelI d~finerl 
11t1t1 I I E I I S ~ ~  IN' wgnrrle11 a s  :;1121ject tn cho~~.;itF~rnl~l(* c-lllt ngw lly s t ~ l m -  
clllerlt ~nsldu~-t~tio~l. 'I'hry al-P intendrd t r r  itulir:~tc. t l lv  regions i t 1  

trvli irll ~IPH' (1 i w ~ r t ~ ' i c * . ,  of 4-011) wpm. ia the 1 i p l~ t  of ~ I I Y  prrwnt Imow t -  
pllgp, i t ~  I I I ~  111u5t pt.aI,:il~le. The extent nf t I IQ  \ - t t~ . in~~s  n was tbotctl 
~ ~ t r ~ r . r .  11s \vrll nq ti lt* :rtPn of each indirid~tnl coal lirld, is shown in 
t l ~r  frrllr>ming 1nl11r. wI-hic.11 ki\-es a total of at 1 ~ n s t  1 :2SR squnrr mile.;. 
- -- +- -. - -- -- ----- 

.Iirl~<b-~~lrl, \\'. 'F., S l l n c r ~ ~ l  I { P S R U E I L ~  I:. IF. fttr 1DVtS. U. S. I;@UI. L F L I T V C ~ ,  in07. I\, R 2 T .  
3lnrtln. I:. a'.. "Thp .\lrusRzr rum1 Apld6: BnIf. r. S. tied. Rnmey Nn. 314. 1907, pp. 

4It-4f; 
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?#rlllhw 1-trrrj .\1ai-L11 ..,... ................................................ I I 1 :mI 
rn nr-r l t ~ ~ * t .  . ....................................................................... ?bi l2- , r ,  ,<~t* l , , * .  ....... .-... ............................................... 

ilr.r:ikt! *., I ................................................................... 
>cu!ll,rr[b .tS~.Lia... ............................................................ 

lfi1.0 G.r~',t 
1:- ---- - -  

. . . . . . . . . . . . . . . .  t;rnt,.~ tlll~,. ......................... I T.:~!~.(I i?.:v:~. 

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

a The d i f f ~ t v r ~ v ~ ~  4letwwtt tllp srr.11- girm I r m a  t~rul tlmw wlllrlk ~IIIVP Iwlt p~~l~llnhml e l ~ .  
wbe~ts 4% i1t1v v l~ i~ f l t '  1 4 ,  the r w ~ + ~ n ~ t I ~ , ! !  u b t  fbqur vl~$+ws 4 rn>:tl ~ 1 1 ~ t ~ ~ ~ I  o f  Ihrrt-, 3nlI ~IIP 
ronlrrm~vni rlt~l-lot~r'r,t tho. 1.1~1~111~1~1 i ~ rn . :~ r  Inlob -n  rr~i~riln~nllr*.bu~. 1111il Ililr!n~inr,ilr; rrnrl ~r Ihr- 
~'llkori !trP;b tnta, I~lt~lrnlrl~~rlh .Irul llurlltu.. r l l r t l  .IrluI.lr ~.I~:I~~LIPLI In r,l lrrr htll~llrrr nrvrlrr. 

Xee rxl~lau:~r lrru 013 E.. 11bt1. 

Z',rr-ip'r. r . r r r r .5 . t  r . r . ! / i r r ~ r . - ' ~ I l t '  l ' i t c - i i i t '  t ' trt l -t  c=(~rt l  fivI(1s (w11irli i n r l ~ i ~ l i ~  
T3eri11~ Jtiver f i v l r l  ) t1rih dvf II~~MI~~KIII~ i ~ w : ~  ~IIII 11f witlt* dist riIj11- 

tion. Thry inclrrtlr I)otli 3Tr-1sz1lit. : ~ r r t l  'A1.i.t iary r-oals. I r t i v i r t g  tt  c4rjtn- 

plete txng.rr in cn~tlpcmit iot i  f t r ) ~ ~ ~  :I pnmrl cltanlity of nr i rh~ac i te ,  

tLrougIi l ~ i g l l - g ~ ~ ( l ~  ~ ~ ~ i i i l ~ i t t ~  I ~ I ~ I ~ I I *  s~t - I I I~~ :III[~ cv rk i t~g  ~ m l s  :~ntl ~ ~ r t l i -  
n I i t ~ i s  I to I t  c i i i  i TIw c ~ ) R I  1wtF.i 
are f r e q ~ ~ e ~ t t l y  o f  ~ I ' P I I ~  tIiir'k~l~lw, ~bsp(~(*i:~lly wl lor~  t l ~ t a  vnnl is of Iiigh 
carhonientio~l, i r u t  r u n f n r t ~ ~ r ~ r ~ ~ t ~ l ! -  t l r r r - r .  r~.-.rr~~lly plps rvith the Iligli 

gracle uf r-onl  nn(l  ~ ~ r w l  thic~lir~c~a.; of I ~ m r l  :1ii i rrr1g11larity of polog,ri(- 
~~~~~~~~~~~r u~rfrt\-o~.fible to luiniog ctmtirlirir~r~.;. ' I ' l ~ t a  I'ncilir coast ctlnls 
nrv in p t~era l  fnvo~.ikl~lp qittlntrd for s l l i l n ~ ~ n l t .  nrlrl in ibis lrspert, 



t l r  i l l  tl~rit- I-l~nrnrrei.. offer possil)iliti~s f i r  :I 1 ~ r p r .  Innrrk T P ~ E I : I I ' .  
nnrl rrirfrr rr~rirkrt t lint1 rlny of ~hr- rrthrr ,\l;tak:~ i.c)nls. 

/ t )  t t , t . i4 )1*  vt c l ; , ~ ~ ~  .-TIIP intrriiw rcgiiv~~. I T I ~ ~ P I I  i5 ! W ~ Q  (lefii~etl tit 
invIli(lv t Iw v a I [ c p  t11' ~ O ~ I I F ~  :ttu I Yi~koi~  r i l -~rs  ttntl i lw i i .  t ri t111- 

tririrs. ~rlt~tairi* Vr~l~~r ' rab l~s  Ijitnrninons ronl or1 tllc lower I'~lkorb ;ulil 
'Ftrr ill ry l igti ite nntl s1ihbit1lnlino11~ coal on the upppr T~ikon un~1 in 
tllr final 1111, Iiogu k ~ ~ l i .  vnrl Voppcr ril-P-P~ l)z~sinq. Sonr of this mlnl 

Er ' h t t i t  Z I  I I I ~ I  l ' 0 1 0  v ~ p ~ ~ t ~ t .  11111 it tlii~y Ilr of rnnsirleritbl~ importanr~ 119 

l4>Pall f l l t ~ l .  

/!t,~.;tt!l , V ( J ~ I  1111d .-l IY*~;C ~/op~~.--Tlit ~ a o i t l  i d  f his regiori l ins  grraf 
lnruipl i I L  pt~cilo~~ir: :1gtA h ~ ~ j l t  rnriet y in chnrncter. ('fin1 is prrw~ht  
I t I t  I I i ~ i .  s s i  r t i s  I T i .  111 f Ill' 
I'a1)tl I,islu~r.rrrb r'rpir~rl C'nrbonifero~w semibitnrninons and dnra+it# 
l i t  Z I C I ~ ~ ~ ~ ~ I ~ I S  L ~ I I I I I S  I V ( ~ I - ~ ~ I - ,  1111(1 i l l  t h ~  ('rrlville bnshl Crrtnceous Irit 11- 

tnir~rjtts r001tl 3111<1 T r ~ t i n r y  lig~litr :IW pr~wnt .  Tn othel- re~in~,rrs ( p s -  

t m ~ m f ~ t  at  'I'l'~~iri~vr.iglit l n l ~ r .  w f t ~ r e  tlir crul is ;Jl~rawic), the rorif, so ~ I I I -  

11s i q  11thtv I C I I ~ I W I I .  is of ' r e r t i : ~ r ~ -  ;lpv : ~ ~ i t l  is l i p i t e .  
Ji iq  l l r l t  lil;oly t t l ~ l t  I I I I ~  11f t l ~ i h  r'rr~tl i~ of i1111nediate RIIIIP forotlirl ,  

thntr Ftw-al ersc. Tlir I~igJt-~w~tFe C O : I ~  :I+ 1':~pe 14isbnrne mrty fir) ( !  
it11 tmst~t is i~r  1111~l'til't : i t  S~VIIIC. 11111 t l i ~  sItippin~ prtr?)lt?n~s 3w s e r i u i ~ ~ .  
Tllr rltlwl. mrn? is rlf htirlt c.har.srter that it:: ~ l i :~~ . l i~ t .  most rrdrirtr~l 
to I(wnl ~'~gi(ltas. n - I t i~ ' 11  ~ F I c ~  vOSt vf lletter inrportrvl roll1 is Iri,BFl. 11 
trrny Ibr 116  ostlrulr. irttprtrtn11r.e and of p n t  rnlm in Iwxl opr:ttion+. 
I l r~ l  i l  is I l o t  guorl pncjt~gll tn ship t-erp far f r c ~ n ~  the mine .  

1)r n r  frrf~trtr tr fr  ~r trrJ  /tr/KIu~tion.-Th~ roi11-mini11~ iindnstq rrf 
Alfi.iIi:~ i* still in 11 ~wacticallp tt~idemlopwl wnrlition. Coal hns IXTI~ 
t t l i l ~ t h r l  i r~tvr~if i i t t t~nt l j  :11111 on n small w n l ~  nt  wi*r~11 p l a m  for mntly 
yt.ills. I1111 tilt* inrl~~.str?. hna net-er Lwn nf 1111rrll inll,ort;trirr, the maai- 
H I I I I I E  1tb1111 p ~ n l l ~ v t i ( t n  nf all .Ilrlstm in arlr olir ytL;ir lwing 1- tllarb 
SAMHI tc111.;. Th is  lins k n  In*rn~tw tlw lwttrr co:~l llaa not Iwn t\-rll 
larol\-11  la^^! il t 'w~nf ly 1 m r 1  mn lint I-rr s l i i p p n l  witl~nlit rnilt~ap rot~tie-- 

tions f~.o!n t h r s  mitw to t i r l r  tmt~r,  nrlrl nlw I ~ r . x u r  tla a d q u n t ~  pro- 
r i * i r r t t  Ems In.e~l n~at lc  f~ p n t i n r  t i t l t l  tn rtlflicicnt tr:~ct.i tn nw!r.cs 
pmfite url the* I : ~ r p  inrr~. tni rnts  whir*l1 tirtl twliiin*rl. 

TIlc inost act ivr. luirting olwl*t i o r t s  Irilt-4- Fnrltl 4173 Cook I111et. OII tltv 
A1asl;a Ptwi~istiln, 011 t l l r *  I'ttl<(lt1. i t 1  Sr\t-rt 1-tl I ' r t t in*~~lt~. ant1 n t  Calnh 
Likunip. . i l l  t ~ f  t11t-w \VWP ( # f i ~ - ~ i p d  (111 141 ~ I I B I I I ~ I I  im:il fiwl 011 s1\1:111 
cw~stm-i+c (31' r iwr  X ~ C : ~ T ~ I P ~ S .  t ~ t  ~ u i  t l i n ~  cauiy)+, r t i t l  nt cunrleries. 

Thr most inlliotl:t 11t r 11-~cloplrz~n t?r ~r.l~irl  I rlrr 11ow going on o~~tsidth 
tile Rering River ~-rgion tire prPpnnltnry t n m i ~ > i t i ~  tlrr! Ilipll-psnrlc 
J l a t n n u s k ~ ~  conl 011 :I l n r p  SC:IIP For sliipinrnt nwn?. fn~nl thc con1 
tield~. 'Ilris coal, ~lltrch nf wl~ich  rivnls 111n nrrinp ltircr conl it1 
; t ~ n o ~ ! ~ d  it11tl yu;t I ity. i, 11dt1 p t ~ a  I 10 11w #1 a111 OI~PII  11 S ~ V I I I I I W S  11 ntl mil- 
- -- . - - -- -- - Muri In, 4; 4 ' . '  .a I ' V ~  I I ~ L I I : I ! M + . I I ~ I { V  of t l w  l l ~ ~ t n t t ~ w k ~ ~  ~~br.1 1\15T11, Alnuk~i,  111 1PfK : RIIII. 
1.. s, ~ : P , I I .  Su~~vi-y  St, :*'I. 1!44ItI ,  i;tb 
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ways and for thc ~ n a n n l : ~ r t u m  of c o l ~ ~ .  nncl for o t h r  pnl-posm for 
which high-grade con1 is 1.q11iwtl. Before this coal a n  tw rrlirlcrl it 
will b~ neceswnq- to hr~ i l t l  nhont 150 m i l ~ s  of 13ilmad.a I t  is Is~licvetl 
that this project is l ~ g i t i n ~ n t ~  nnrl that if fnmrablv titIt! can t ) ~  01,- 
tainetl tJw fieIr1 trill In1 Ixrnt l~e~ inF nlr :I I n  rgp wnlp witl6n a f ~ n .  !-wrh. 
.I milrorul is nrnv ~ ~ n t l c r  conat n~rtinti. 

Thr n~til 4 1 f  1111* i~btericlr 11 r i t l  ~!nrtllcrrj I N I I ~ . :  of .ill~slut will pro1~- 
:~l)]r I* rlppcndrnt for its n~arlirt 1 1 1 1  Inrill rlrnlantl ss 1nn.g AS l ~ ~ t t ~ r  
PO:,] is h i n ~  tninrtl irl other ro=iwi*-f l i t i f  is, it.  1~1111 IIOII* 1)e ~0111  n113y 
whew c s m s i ~ ~  freight ~ A ~ C R  011 nutsidu CLIIIIY give it the nclvan t i ~ g ~ .  
Tlljs local rle~oand xi11 deperr d clr irmfl?. rw mi~:i rig rnmps and n-ill I ~ t b  

transi~nt or permnnent. nr~r*nr.ilinp i r l  i1-11ctllr~ tllr nlininr c f i r n p  are 
pll~wr or 10th. St~ch  coal fipltls o f  i1111 i!ltilrinr ns nln?? IF nn flit- 1i11~r 
of rai[mnrl[s or ~ e n r  l n t l ~  minrh. csl)rril~lly if t hc orc.; RPT slnelti~ig 
ntrs :uid ~ I I P  tooaI cnpnl~lc of vnkinp. ~ l ; i l l  t~xttrin r~lw,icIr~rnOle irnprw- 
t 11ncr. I~rit t h r ~ ~ ~  cottditionq arcB cont i ~ ~ p - n t  m flii~~rtb tliw,~~reriw nrttl 

i l e \ - c l a l ~ n ~ t ~ n t ~ .  whiclt c;ln not Itr ffirrtnldl. 
(?Jlntnnrdr r m  r,? . Lln~kct ro(r7.-The r l ln~-i~cti*r  of  tltr I-nn l i I I  tl~r , \I~tsli:t 

rant Cirlrl+ 11115 I)errl s t~ tcd  in the prcrinll-ly pi1lJihlt~i1 clrmscril~t ion+ 
of thc niriniw fiplds and 1in.i been I ' P ~ C I ~ T ~ ~  f o i l l  t hr pr~clvrling 1lngc.r. 
41L CIP~II~IP~ d i w ~ ~ ~ s i ~ ) n  of Illis ~llbjwt i? ~ o I L ~ ~ ~ I ~ c ~ T ~ ~ I ~  11t)t ilvcm%trF 
hrrr. Thr Cul l c n r . i ~ ~ f i  tnl~Bt is :I rnmm:it.y of tt I I t l i ~  11 tlii l!.ncls of rlCln~lc:i 
ronl 11-Ilit.11 l t ~ i ~ t ~  I W P I I  ~t~:itlt, fol, t l i ~  I-ttitwl St i~ t ta~  (;colnKir~~l SII I - I .~~ ,  
nllrl will -1irnr- ; ~ lq> l r )x i i l ~a t~P! -  thtb t-l~;lractvr. ailtl co~t~parnt~ivc value 
of the con1 fro111 tllr v21rirrt1- I~TI~II--11 ~II-PIIS. 

A *  PHIILI'ITA. 4 

4 , ~ r i n ~ ~ i 1 + ~ r , r ~ ~ ~ l n u t u ! n l , a v e m ~ t ~ u f ~ ~ n n l ~ w r . '  4 . W  3t.MI z.4: D.:*' 1-73 5.~m ........... n, Cape t.l=bunie. R v v r n e p  a r f  9 A~IR~J.RIAN : 1 7 . 4  , f i  2.m .<fi +. . ~ f i  
A. blntnnnsku Rlrer. c t l k l n ~  d 4 0 # a l ,  nrr---- -' "' 

............ 7. Lower YuCnn. aceraw of 11 nna~y=m 1 1 3 . 4  . 7 .  1 .48 1.10 

I. Meurnnckn pirw flisnr~ o f 4  mnd- -.- . -  I 
<I. I i r ~ ~ i i r i i h  RIYPT,  1 P B ~ P  )I... ..... + ............... 

...................... 10. 3rclir~li I t l r  vr. I utnllbl+.. 
ll. A1flqk11 l'~hI!lll.ul~. 8 %  ~ T I ! ~ C ' ~ I I ~ I ~ L ~ R ~ % ~ * U - . - .  
I?. ir#pr l,l-,a~ii~ir. ottern~e 1.i 11 a i m l ~ i s  
1:l. h~ir~l; l irr.~#h Hirrt. 1 ~ ~ ~ r n p l t .  ..................... 

" l*rnnks. Alfrrrl H.. Rnlllwag rout-, Ri111. r. S. (:MI. Snrrry Sar. 2R41, l!lilt;, pp. TlI-17 : 
1:nlln 11: nirltw l o  Alaska. Sat. Gmg. Mag.. 1907, pp. lfIY+l:IU. 
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............. I I. 1 % ~  r i r n l ~ ~ r n  1 mmple ,.......... ...I ....... I.'.. WIII h ~ ~ J r - t v m ' ~ ! n ~ k ~ r ,  arcmvc n l 5  mmpler  ................... t i ; .  I l ' h ~ ~ f l w r ~ ~ I ~ t  I n l ~ t .  I ~I~JI IP. .  ' 
I;. r '~# l r . i l lo  I:n%'r-r. 1 ~ ~ l l l l ~ t ~ .  ......................... 
1% I ' p l r r  I ' i i k~>~ i .  4'nnrult1b11. avuhrnci> of 13 nnnlvurw. 
I!&. l'p100.r YII~O~II. 4 trcIa> T~~~wIIII~u~, mv~. r t i c~  :t 

r~~~lrl\--o.- ............................... ... 
-3. I'p~.l*r Tirknvn. E:~lt!lymrt prr~rlnr.t., RVI~THR~W rbl ti 

II'IAIV.'* ...................................... 
..................... 21. ~ n u r ~ l  '!'h~in*!tltr, I ~ 1 1 1  11t. 

:L. ~'~1111.1~~11~~ I ( i%vr .  I wn~lllv.: ..................... 
........... ?:{. K>~a.l~n.rhl~tk ih!. nvt-r~ub.~ni ti ltnutpthn. 

':I. Y,.,,I,IIII,, l i l ~ ~ . ? .  I NI I I I ~~~~ ,  ...................... ..I 

~ 7 ,  K ~ ~ I I . ~ L ;  I - l r l l ~ l .  I YI I I I I ~~ I~~  ....................... . I  
. ........... 70;. I ' l iun I ~ I I I I I ~ ,  nrthr!tre a b f  2 HTIIII~M*H'* 

.................. 27". 'r$~#rbr.L- rtr-tmntutm rbl 4 i r r l r ~ I r~ *? r  
................... 7.4, ~ ' t ~ i ~ t # ~ i , i l i r ~ ~ ~  ~:i i cr .  1 RLIIIIIIJC.. 

1 .  
-. 
3. 
,I.  
6. 
'?. 
I"  

N. 
!I, 

111, 
11. 
! 2. 
1:;. 
1 . I ,  
1 5 .  
l li. 
1 T .  

'I'hln rrnoi?, pd H4, 
Dull. 1 ' .  a, Cml. 91iret-y No. 2H4, l!)06, 11. !'IN, nnalyrla 1. 
Thtu  rvl1trrt, p. H.1. 
'1 '1j1~ r'1'1rwl. 1" Hcl, 
C0111. 11, n. 4:ool. Snrvrr No. "U, 194llt a. 45 nnnlrscf, l: l  111 16. 
1\11 11. f '. K. l:c,#ll. ~ l r r r v i  Nn. 2sl .  I!HIII,*~. TI*, 'fillllly;#.R , 10  t7. 
1:11ll. 11. K. ILrol. SIIC\~~Y SO. : I*+  1!1lI:i, ~ > T R ,  W. 11:f. ~ I I L I ~ ~ ~ W - W  :I;. 2n en 3U. 
111111. I!. 51. 1:~~1i1, Sfrrrrh,v 1'1b .  "<.la I!1rrl;, 11. ! b r .  ,llrr~f\ua.n 1 w  91, '.I. 
[~IIII. I . 9. 4 : ~ 4 t l .  Xo. 21 S, l ! h l l : l .  p. 1i2, ~ I I I I ~ ~ ~ K I U  2M. 
1:11ll. 1'. H. (:I>II~. S1rE'!-nbv Sn, 219 .  1!~11.':, 11, +;2+ I ! I I ~ ~ ! > U I ~  17. 
1111lI. 11. K, (:w,F. S I I Y V ~ '  Xcb. "4. l ? r l b l ; .  p. 2;  
l~~lll. 1 ' .  s. t:l,lll. s11v%4h.v J a b .  27% 1!1~1fI, 11. , I  7, flnulyu*.# t 161 7, 9 1,t 1:. 
I 'rtd. I'I&T!I~ 1'. s. < h * r l ,  Stlrv#.y Ye. :I*. 1904. 11. 114,  nnnlyul~ O W .  
l:l~ll, 1'. s. 4 & l l l .  s\lv%-#.>+ so,. ?>!I. 1!1lb:* I*. 170. 
111!11. 1'. S ,  4 : u ~ l .  ?iiivv,.,v Sn. 3 4 ,  1!1I14;, .IC 

l ' r ~ ~ r .  l'ltlinhr T-.  P. 4 i h u l .  S#~r%-n=y So. :#I* l!IW. 81. 11.4. j t n n ! f s i ~  +V24h. 
f % i ~ l l .  1'. 5. d;vnl, Sl~r%-a.? Y,h. 219. l!Mr::. pp, h i l .  I t .  i ~ n n I > - w ~  :: t a b  I.",. 
l ; ! r l l .  1.. S. 1:~1?1. SIII-$+V,V 50. 2lQ, 1!1I1,:, l b ,  $1:. itnnl,t.w,v I t ; .  1 %  t!l, 
1:1lIl, T', S" 4:~nl .  Sllr\-t,y Yn. z l  <. I!?#)::. 1,. a?:. oti;!b,! ea.- :41 to  25.  
I<ljll* 1 ' .  s. r.fbOl. slatv#.y so. 247- l!*#t5. p. 1;:. 
4-r8,(. k'nlwr 1.. S. 4h.r.I. SIW\-CI- yo, 4 1 .  i !khi .  p. 125, 
thr!~. 1 .  .S. t :w l .  SIWIPT 3n. c:!~. l!~o:., p. 1761. n n ~ r h y w ~  :I. 4, 7 tn 1 I), 
l t t l  11. 1'. <, 4 :im<b!. sl l r~u,"~ vqr, 2 1 q. l!bu#::- [j, I>:, 
l ! l b P l .  1 '. s. 4: ' .4# l .  sllr,-,~y >.,I. ::!a. 1:~~l:. I V ~  1741. 
l : l l l l .  t.. s, 4 :#vbn. s-lr%-.,r so. 2.:!hm l:b#b.-n. il. 17:. 
'1'1% ~ - n t b f l v  .!~III" R p p t .  t'.. F 4-;vul, S f ? r % - r & - . j $  , . IrHWI. pa 23, tinnlfmw 1 
I'ruf. I'aprr 1.. 8. I ; w l .  Suf\.cr SO. d l ,  '1. )h, p. 12.1. 

The coal which i c  nnw h i n ~  ~ h i p p d  tn .Urrslrg is rl~rircld f mi11 t l l v  

follo~rinr ~ i r r c q  : 1'~nrnu \*rr I4:lntP. P11pt 5o1111tl. , I t i s l  r ~ t l  ill. t ttt- 

~ l p p ~ ~ l a t . l i i : ~ t t  I-r.girrtt. rind 'I1'~lr.~. -4h1dz1 ro111 will not rmly I I ~ I V V  t < b  
~ O I I I ~ I * ~ ~  1vitF1 tl lru* :I! I~nnrc. I ~ l t  i f  i f  wr'k.; ;I mnlr ~ ~ t c i l q l ( h r l  ulasltl~t 

will : l l w  11lrvat thr-v r r t : i l ~  r l t l  I ' t rpt  t in i rr~ t l .  at  Snn Il"rs~~rhi.~i.n, n l ~ r l  irt 
the nnl-y-ynrrl.: 1ln4F c-o:lling s t n t i n ~ ~ +  of the Pnvifir, rind \ v i l l  n l r i ~  c.o~~l- 

petr tn qnmr ert~nt ~ ~ \ - i t l i  the roil I 11oz1- 11,eirrg mirled in Cnlifnrnin r111rF 
( 3 1 r p ~ 1 i .  I t  is co~~- t r~urnt ly  i t l l l>c~r t ;~~~t  tn rrmpnrr thr rhnmrter of 
tliv .\la~skr~ tbanls ~ \ + i t l ~  tlurt of :mil t11o.r \I-ith.nhirlb tl~ey II~H!. comP i r ~ t r r  
von~pc~titioii. TI& 111:ty lux ~IOI~I. I)!- i!wptv*t ing t l i t *  fn l ln \v i~~g  t ~i lAi1s 

of a1inly .e~ .  wllicI1 arc t1ic Gcst a\-nibble suhstit~ltes for actual pruc- 



llrlllrll C3olurnl,lt1. I 'rotv.~ Sr-t I 'r~rr. ~lr'<.nlrt. r l l  111 

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

Ann. H r l v .  I ;ml, r ; I i r r ry  I'nnnala. Tol. 3. I t  2 1 PRY-*. Irp. 1?T- 1FT. 
,#nn. 1b.p~. b l ~ ~ a h t v r  ~f M i i 1 ~ 4 .  i!rlfl?+h b,;o\i/mli~. rq-nv Ihr:, 1). :P!Il. 
.\nl~. I l r l b l .  r ,r#bl HII~YI~Y I ':111111!11. 1 *l;:-.,. 1111. ;It-;S. 
Ann. I:I*I~I. 1;n~jI. Sulrt+y ~'~~IIII~~;L. 1 * 7 * k T ,  1). 4+i*. 

l:+-]~l. <:t-nl. S-Irva#)+ l'n:11111:1+ 1 Sh?-lS\4, p. 3iM. 
t 'I t~ mi % WV~II#I , inn .  lCq11. 1 ' .  S f: i-I. Si!rva~,v. 14. : I .  1 !UP:. pp. 4!W, 5*11. :lIl. 

,\II~,. k ~ y t .  \ T ~ l i v I i i ~ ~ z i n i ~  d i r t , \ .  S!>rx#-y Yid. :. 190:. 1,. 270. 
~:a- l~ t .  S I ~ U T O  I I><,,OVI,I~ n>r >I in"<. ~ v . ~ I ~ ~ I ~ ~ I o I I ,  ~!I*)I-Y. 

a .!I!I~, trayr. l !~r~s:uin~l ,rn a 4 ~ 0 1 .  Salrvyy. Vrd. I .  1!101. 1'14.  XXV. X X V I I .  
Y 4 ;*7,,h:>- , , r  l '~l:lrl~?l!~rl. Y<rl. :;. 1,. 4 *" * 1 l i l t  Hnl.# t r t  t11v rt.a~lnau { r l  .lr~pnn. I :u~ l r r i . s l  t:m*l. 3rlrwy nr Inpnn. IWO". p. I9n. 
1 .'l.l~r r,lx:rl Incrl*nru.- !.r ' t ~ j r .  1'!1i!!1q1111~4 r r r l * t ~ r l  t o  t h r  l-nttnl s l n  t a r  ~ n l l l l u r y  pr+vrnnr 

Ln 1 hv I ' I i i ~ ~ p ~ ~ t t a v ~  A .  11.11 r t Iqvnrt ill(-I][. l!Mat. lbp. 17%1 X I ,  ~>I;-ZI!J. 
.\[luerul ~ P P I I I I ~ I . ~ ~  ~ I X  Xou. Sl~ l ! t l l  1VitEw. 1:rlrl. rqr. :::'l-::rr. 

.I r'r.,'npr r.r,~rrltrrrrlrrrrr r ~ f  r.rr utri'rr r - r r r f l v .  

7 s . -  -- - . . -  
8 I 

--- 
t >,,,i. Vt,{=l- 

Diuf rl1.t nrrd kirul ni r ru~ l .  t-l x t4 Sill. R$"l " 
, 1 1  ,ll,'r I * ' I  t i .  I n'mHrk*. 
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J t  ouglit in Ilc put inlo the Snn Fmrkciwo ~rrial ntlurr Ptlrifiv vo;l.it 

nlark~ts  n t Ir rost fnl -  Ilcblow tllnt nf e n d e n  co:11. in \\-llirh mw i t  ~;!lnli IcI 
hnvc diffirilltp in crltir~iy stlpplnnting tllt. I:~ttrr. 

Tllc Ilcri~tfi Rir-rr wmihit t ~ n ~ i n o u *  ( l i l ; ~  p:tl-t nf rhr ~ . ~ l l l i ~ l i t l i l ~ i r l ~ ) l l ~  

r.o:~l Srrlr~~ 3Iiltn11r1sl;n Ilirer) i* n l w  lwtter t f l n ~ t  ;~nylthin,n tl lnt  is  htting 
luilletl in the Ted. T l l w  wals s w  the ~qt~i\*nlrrlt o r  tlw l'wnhnnt IIS, 

S P ~ .  River, nntl I i w r p  C m k  m n l ~  of the East n11rl arr t-mintlr~tly 
atlnptnl for 11- on \~nwI~ipq and for other p1lrpnst.s for wllit-h 11 IIig11- 
p m g  le. ptirrr. S I I I O I ~ P I P *  " Sfennli~~g ~ n n l  is rt-quire(] : nnd Tor. i 1 1  wr 
I N I ~ ~ S P G  tri 11 ( V I ~ ~ I I I ~ I  r~d 11 (~onsi(l~rn111y l~iglrh~i- prirr t hn n I ~ I I Y  ( - I ) : I ~  

t Illti i3 now Ileit~g uli~letl on tFtc I'nritir rnllrt. nr if n.ffcrrrl nt rqu~ll  
l~rir.~.: 3 1 1 0 1 1 1 ~ 1  m:~aEily r l r i w  flip lnt trr fgn~~~ t I I P  Inn r l ~ ~ t .  

3';lld t r f  t h i s  rml ~ u i l l  prntlurr n n  ~srr l lcnt  rltlnlity of colie. I)rtrrr 
i l l  f~ lrt  ( c s r ~ p t  pomillly rrgn r-rling corrtrnt of ~h~ospl~nrrls. r r ~ n  1-41 ir~g 
whirl1 f ~ r v  d:~tn : t r ~  : I I ' Z I ~ ~ I # ~ J ] P )  tJ1nI-i rok~  wliirli r a n  hc prntl~lrtl~l T I - ~ I I I  
Ilny of I l ~ r  Il'nsllingtnn nntl  Vnncouc~r l s l~~na l  rnnls nntl eq~iaF to tltr 
c-okr fr.n!r~ ('rows Kt>.;+ T'RSR. Tf aln in~pi~rtnnl s ~ n ~ l i c r  i t lclrr~t~ grows 
1 1  1, i 11 ,ilnslrll, Iln rinw S P ~ ~ I I I S  pnssil~lt.. t 3 1 r h  I lerin~ I-C Ever c-okinz roul 
sl~ti~lir l I~ttvr I fie ritlvnntak~. 1mt31 ill ~~t l r~l i ty  nncl i ~ r  trnnsprtnt inn 
r.rltm, nrmrr IIHY rnltinp crlal \~+I~ic l i  i.: rlnw 1 > ~ j t l g  I I S C ~  on the I'nreific 
tb41i~s~. 

PETROLEUM. 

Tlw Cnritrnllrr 11:1?- ptmlrn lu  firld is lwnferl in the wntlnrn prrt 
of tlw nrnitllitn(l rrcinrl r l i w ~ ~ s d  in this report. Thr In,:~litir.: :lt 
rrltFr.11 t11~rr. e r ~  intlivntinnq of ptrnlpi~rn nrc r-onfincfl: tn n lwlt n f l o ~ i t  

2.i 111iler Inn9 frn111 enq to wrst nnrl t to S mile-; widr frn~il ntrrt 11 
tn sni~tlh (wm fig- 9). l'lti.; h l t  jq ndjoinwl mi the nortll in p n r t  11:- 
the T l e r i n ~  Ilivrr ~ n n l  lirlct. T t q  ~~lilflrhern I~order i.; fnmlcrl l t v  ('r111- 

trollrr Rzty nrld t.l~r* Tr~rific. c h o n  nnrl t l lc n l l l ~ v i n l  f lntc nu tl~r 
4 s r  f I I I T11~ PA~PI ' I I  find w~&;tern teminntions 
nw n e r i n ~  Glnritv nrlrl t lir ('npprr Rrl t :~  . r c . ~ .  rt i ~ - e l ~ .  

T11~ r r k s  w11i.rll ntttrrnp within tlw nif IrcIt. ns shown nn t11c 
F ~ o l n p r  niap (PI. T. lrnrlrt-t ), art.  c.hirfly t11r vnrion.q rnernhe1.s of t l~r 
Katnlln fnrnlntinn r ~ p r ~ ~ ~ n t e r l  in t l i ~  .rrtinrt o f  ~oclrs snut1-1 of Tllrrin~ 
1,nk~ :IS g i w n  on 1,. 37. Tn ndrlit inn tn t l~t -~r  somp of the metunlnrpllir 
rnt.1;~. t 31r C . ) ~ I ~ I F P I ' I H I ~ I - ~  ( J P ~ I c ~ ~ I ~ ; .  t t ~ i d  t l l ~  1 1  i k ~ s  de~criherl nn p a p *  
2.142 arc, ccprewntrrl. Tllc stracttlrc l u i h  hacn d~scrihd on p n p <  
4 . 8 4 ; .  



Active attempts to pfm~llc'r l~etroleu~n in roulme~ial quantities 
i n  this rngiorl h a w  l j c ~ r ~  11111~1~ for the Isst fi1-e ye~l?j. T h e  first we11 
waa begun in the summer of 1901, but no nil w a s  pmclucerl and no 
grcnt depth wns r~nrhetl ,  rls the tools lwre  so011 lust ntld i h r i  n~c.11 
rthr~ndorled. Thn next, pcnr ( tW2) tlw same p ~ n p k  (3riIIed anoth~r  
w ~ l t  and ol~tninrd nnlllr nil. Six ~ ~ ~ 1 1 s  mere bebig drilled in IW:L 
Tllc* following yell I -  ( 1!)04 \ wi tnessrtl hlie xrratrst :rctivi ty that  the 
wgion juts well. right ii.rlls beiug in progrpss. In  190.5 nnrl 1!~0t; 
nperntiorls JI-PIY rest ri('t~111 to  IITO nelb. 

'I'lie rcsirl t tr F tlwsth ol~er:~t ~ O H S  IUIS l ~ c r l  t o  ntltnjn t~~ir !  \wlI \1~11irll 
y i ~ l d s  n ninrlerntc :I ~ ~ ( I I I I I E  of oil, a~lotl ier we11 IT I l i c ! ~  is ( ~ 1 1 ~ 1 1 ~ 1 1 ,  Iwt 
in mitic11 the oil t ~ a s  14t ti  tnes ;I c!c~nsidernhl~ pl-eqsl~rc, rind two more 
1~11s in which n n  nnknown nr~lorttit of oil st,tlndu netir tlie top of t11e 
casing, 

I)riI l i~~g I I ~ I S  prrlvert ko Itr very clifficr~lt. 1mc1 errpei~si~~c! n,nd Ohn 
rcs~rlta tic~t :IS enrntlraginp as httcl Iwcn I I O ~ P ~ I .  TIIPSP f t~(~ts .  ( u p i  11c.r 

fi~. ".->Inp of Cunlrollts Imp nll uelrl. $buWktir: ~ n ~ a l l l ~ ~ r ~  nf I>-~IH nnrl m p R m .  

with the i t ~ ~ c r r l  n iirt!. ;IS to t l ~ c b  I I I ~ I O I I I ~ ~  of tt*l~itory ~ v l l i r l ~  rille c-011- 

cern may kgnlly r.otlt ml ntiil the x * ~ l ~ ~ t i  Illy ~ , . r l m ~ t  ~lt~c.r-rtainty RS ill 
the conclitio~ls of f 11r innrltrt, 1111 1.r Irrl t t r  11 .;~lspr~isir~n rrf solnc of tl~e 
~ ~ l r n - c  :~ctivc opnrtions. 

T t  inn? I)e SPPII fro111 ~ ~ ~ S I ~ ~ J I ' I ~ I I I ~  I I ~  ~ I I P  H I ~ , J ~  (fig. 2) tlmt the ~ ~ 1 3 -  

aw all  Iwntiu \ \ + i i h i l ~  a lni~p nalrrt)w lakll ~xtrnt l ing  I.n,nl the rclp .erf 

iht.: Co1-q)~ Delt II to I3c~it1g Glllcier, ri disk111icv fif nh011t~ 2s I T I ~ I P ~  
2XW.K+-U 111 I. ;335-48-8 
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frcjtll enst t t l  weut. 'Tl~e belt, is \.pry nnrnnv., lint cscedblg 4 111ilw 

~t f111.l widest h~ornl l  l ~ u i ~ l t ,  nrltl is pilr:lllel to Illc rlot"11 sl~nnl of (%ti- 

trollcr Bty. which htls the aime enst t111tl tvt'st tljrrctio~~ #in t l l ~  Inrpr 
r~spcct. of tlie s1lnt.e r r  F thc Pnrific. 0ccr111 Iwt ween Vnpp~r R i w r  nnd 
Ynln~tnt Ray. The w c l a  h-3 at Capo 1'11ld I I ~  " urn RISO relmrterl to l i p  
(brr :I tilw I1:lring tlir hitill(' (lirrt,titr~l 11s this nntl prnrtic:nlly mincid- 
irlg wit11 it in extute~ltlerl ~)o*ition. qrvcrnl of 1110 anlaller groups of 
W ~ H ~ L I P S ,  STIPII ns t h r  L ~ D M I ~  o ? ~  HP~~IVB~ICI ( '~rel ;  t m l  fit the head of 
Katnlla SFnuqh. tllttna i l l  t IN. t ' : ~ l l v ~ s  r j C  1311r.l~ nnrl ChiIk~t cr~pks,  
nnrl in t lie Xic.hn\vnV< rtyinn. 1111 YP a rl i!8itIrsf   linen^' nrrrrngemenb PRCII 
rr~nning :IIH)II~ S. I :r" 1':. 7 ' 1 1 ~ ' ~ ~  line\ coincitle \17ith the d i r c ~ t  ions 
of tlw vti llPys ill 11 Ibit-lb I lwy ~ I C T I ~ P ,  ;1~1il the relationship sllggest s 
th:~t t i t l ~ m .  1 1 1 ~  l)nsili~~ll 1310 vnllry :mrl thst of the lirw trf sepilpes , 
are ~ I I R  tc) t 1 1 t h  511 IIIC  ti I I W  rw I ~I:I t t l ~  nIir is dne to  the otll~r. 

'L'tir rril rbf  tllr H I ~ I ~ I ) I I ~ ( ~ -  I-P:IC~IICS the wrfaw thro~rgli a mriety of 
I ( P  1 ,  1 I -  I ! .  'I'l~e s~eptige:~~ W - C T ~  of Ritlnlta i r r p  ~~ssnci~~t t l ( l  
with nlc~t:inior'pl~it* 1.41(*1\-.;. t l ~ e  tril re:~chinp the srrt-fwe citlwr thnstrgh 
t11v jo ints ~ n l l  Iwddillg or r l m ~ n g ~  pEan~s nf tlw slate nnd grnpzvncl;r. 
or t hr011g11 *l~t.f irial rlrpositn \\*hich probn hly or~r l  ir sncll rm~lis. "Shrn 
~ ~ ~ ~ r t l r t *  of ~ ~ ~ I Q I P ~ I I I I  i l l  PIIC*~CS of I llis r l ~ t ~ r i ~ c t ~ r  is  s n f ~ ~ c t r l l ~ ~ t  i ~ n t ~ s ~ l n l  
nnr I wrrrtlly tbf nnt i t h i . .  Finlilal. occurrpncor;: rrl' s111nlI qli~tntit i ~ r  c ~ f  oil 
in mc~tnn~rwl~tlic. r t *~~l ;c  :tlnp Immvn in C ~ l i f ( l ~ + n i ~  Illld 71'~1~11jngi,r(nn. 
whcrr t l ip oiI iq r r ~ ~ i f i i ~ l ~ r w ~  to  haye rnigl*atrtl illto thr n~dnrrinrl)hii~ 
nwkr whrclt~~.nZ f r r  their alterntion. r\ similar ~ s p l n r u ~ t i o n  mtiy 
Ilattl for tllr .\Inska ocrrlnenre. The writrl. i v o t l l r l  atigg~st L ~ S  $1 ~ J . o +  
sil ,lr rsl~1:~n:ttinn I11:lt the rnetnmorpllir rnvks, w11icl1 itrp ltllown io 
I>r spp : i~~ ted  from t hr 'rc~'el.tiary shrtles hy 1t Filult ( e e  11. 44). 11tr* 
I I Y C T ~ ~ I I - I I K ~  i11)on 1 1 1 ~  hllnlt-s :~lonp :I f n ~ ~ l t  71l1111(6 rtf low haclc, II nrl thnt 
tbr rliI nt thr s w p : r p . t . . i  \\-psf of I<ngTyI ~ ~ O I I I I ~ H ~ ? I  is corning t11rr)itgli 
t Iir metamorphic rtwkn from nnrlcrl.v~ng sh113~~. 

The svcpnges ni t IIP ht*fid nf TG~lill En 8lo1rgh n rid OIL  Rcdrvootl. 
Uurb, nnrl CIiiUcnI PI-reks nir all1 in tllc wft slialcs wl~ich cwmpclse a 
I n r p  part of Lhc li~llnlln format ion (I/ of wctior~ on p. 37). Thaw 
Ijetw~en Rcilwoorl t~ntl  Tiiir.1~ r:ircl;s riw ~ ~ ~ w c i n t e r l  with conglnme~= 
:lte.: of pwsii i t~~l?ly Iii~Jtr*~. pr~si( inn (1 '  rrf  131e m l i o n ) .  Stlrlt wf t 1 1 l ~  

Krpnges of tllc Sit+li:~~r:ik r r p i c ~ ~  11s 11~r.e lawn m n  hy the writer a t r  
in s l l n l ~ ~  wlrirl~ (bloh(~1y ~ ' r s l l ~ ~ i l ~ l r  ( I lnse rrferred to abore. The I'nMtlg 
seepap3 rtre  snirl tc 1 I,(* i 11 Jliai:~~~.nc wnddnne and d~nks. 

WIP 11ositi01l of t111' ~ C I I : I , ~ C S  with rcferonce to the structure i s  some- 
lvhjtt \ . : I ~ I I ~ D  11t1tI t~t~~{*~'tnil \ .  Thnw wt:st of Rzltalla 1 1 1 . ~  on strrmply 
irllilral : i r l l l  -1iglltly ~irctr~nnr-l,l~osrrl rut-1;s in 1~hic11 thc rlctailrll 

. - . . - . - - - . . - - - - - - - 
I.rr;illly kunnn u s  c'npe l -r[ lrntt l~~r.  



&r'ucturaI f ~ r ~ i o ~ r s  11n1c l lo l  Ilreo tlcter~iii~~crl. The groilp 011 Ked- 
-wood Cre~lr alitl Ii~ttlllii Slo11g11 is app~wtjtly in close proximity 
to n fault. The Burls Creek groirp ntld the Kechclnd Creel< gronp are 
near tbe R X ~ S  of nntic1111es, t l ~ t  lledwood Crec,I< anticline Ixing p~ob- 
sbly broken w a r  or mest of its: asis by a-faalt. The st:epageY lwtn-r~n 
13rirIs n ~ i d  Redwoo11 rr~'elr's ~ I Y :  011 111011ocliu:~I conglomerntes. Tht! 
g n e r a l  sstri~cti~m of the SicI la \~;~l ;  rrgioli Ilns not bwli (let crrniiwd, 
l )nk the rovks 11nvc steep tl il)h ;~nr l  :\re ~)rr,l~ahly closely and curnplexly 
folded. 7'11~ 'I'liktag r~pion,  which hil:,  I i o t  twc11 visited by the writer, 
is suid to I1:1rta arl flu! iclinc rlenr and 1lw:llleI tr, the rua*, llnrth of 
rvIlic11 t lie iwclr~  linre monnr.linal no~th \~ :~rr l  (Tip. Tlw wel)a,ges are 
snjd to occur on t l ~ c  a~rn-th iI;u~li of the :~~itislilit~. l):~l.allel to nnrl not 
far fmm its itsis. 

I t  mt~y Iic seen f nlui the \ I ~ C C P I ~ ~ I I ~  h+~)ara"t'ib plls t!lnt, :~ltl~nugh small h 
groups of .-cep;~gt~> lic o ~ i  IclcJ structure 1litc.s. yrt the dis$r.i- 
bution of ;111 t l i ~  wcpngw iii n long, narrow, rnst-west, belt diagonal 
to the str~~ctilr~ and to  tbc t~elts of ontclu)p of the va1.ions kinds of 
roclc is umesl~Ioined. The esistenc~ and positiolj of this belt, never- 
theless, n~ust  have been det ermirletl by thr strittigri~phy and struc- 
ttire-if not rhxt of thc surfact! rrclcks, then by that  of some roclrs 
which (lo not o~iterop at tbut surface. 

Tbe roclis ~ ~ - l > i c h  outcl-op \ f i t i i i ~ l  thib ~ ' t y i o ~ i  Ikare been s1;hown 
above Io  bc f01' the I I I ~ I ~ ~  ,tji~i*i I I I ~ I I  1t C ~ P I I  T~~t i : l ry  scclirnerits, with 
snialler awns of nietnri1ol~1~11o~~tl rock.; s i ~ n i l > ~ r  t c> tl-tosc which pmh- 
ably compuw tthc gi.e:ttec pikr1 of tlw Cll1u91ir.h Jlui~ntnins and of 
the d l o r ~ s  :I tic1 i~.Itruds of l 'rinc~ IViI l i~zlu %>tind. These oldcr rocks 
art! of u~~detcrminecl age, lnrt tlie ~wliglit of tllc e s i d e ~ l c ~  from all thc 
wide regim t bruugli xvhic!~ thpy cs~ent l  i~ldicatrs t l i ~  t they art: 
Paleozthic. 111 this case thew i s  :111 Ili:~t~i.: bet \ \-e~n thc.111 r~nd the Tw- 
tiaiy ~ocli.; rnI~ic11 is reprrs~nterl ill nrigltbr ,ring ~.egions I_Fy nlany 
thousand feet of Ytl-utn. Nwth of the Cllugitvli Jlountuins in the 
valley of thc Chitintt liirer thin inter.v:ll is reprcsct~t~(l bx a h u t  
4,000 feet t$ f  Trinssic sediments tulcl 1:tiOO frvt of .Jur.i~ssic " beds. 
In the JInt:in~~sI;t~ Vnlley it is ~'eprcserlted I. by ssr-er.:a1 tllorisuncl feet 
of Jurassir. am1 Cretaceous rocks. On Coolr TnJe( anrl the Alaska 
Penins\~lu elver 2?000 feet of upper Tri:isuir, 8,500 feet of .Jurassjc, 
a i d  1lrollill1Iy se~crid thol1sai111 f ~ d  of C I V ~ ~ C ~ O L I S  rocks in tttrveiie 
bet xvceil t t i v  inet:in~nrphosed 1% lpnxr~iu r111cl the d igh tly consol idnt,ed 
Tertiary I ~ t l s .  
. -. - - . , - , . - - - -- -. - - .- .- 

" Scllrnda-r. 1.'. I ' . .  lint1 Hpenc~r. .\. ('.. Tlrr g~olrrgy and ~nlnrral resources of n portion 
of t h o  fnp1wt.r st ire^. dlstrlrr, ~llusk:ha. .\ er,rcial yubIlcntion of the Tl. X. Fcol. St~rvcy, 
1!301, p11. .lli-:o, 

b llendenl~all. IVnltcr C., G~aola>gy of  ill- wrilnrl {'uppar River rr!glon, ,ilaskn : Prof. 
Papel. 1;. S. l :end. Sulhrcy St). -I 1. 1 Ij05, 1,. 5:. 

I'aize, SI'IIIIPI. i1tt.1 I<z~oi>l, r\doit~b, (;erslogic laconnnissnncr In tho 35ntflnusk:+ +lull 
'I'alkwtn~ kwins. .4luakii : I l i t l l .  T. S. I:eol, RUI 'VC.~ X N ~  327. I I)UT, pp. 18-24. 

4' Stnrltr~n. 'l'. I\'.. :lnrl Marlin. t:. I'.. Yrsoaoic section on Cook Inlet ant1 Alaska Penin- 
srlla: Hull. tieol. Soc. Amerlcs. vol. 16, l V C i t ,  pp. 331-410. 



'rlw J r ~ n i + ~ i c -  zun.k..: ~ I I I  t ltc. \rest show nf Coolc Intt-t 71 t i l l  011 t 1 1 ~  
. \ I I I H ~ H  I ' P ~  it1511 En y i ~ l d  p ~ t  mletlt~l ~rvhich is of Z I I P  s a l l l l m  t + h l l  l'itrt~r 
R I I C I  1'0111pition n.; t l ~ i *  C'r1ntm11~r Rap oil. :inti YCI+,V {liffrrr~l~ Fro111 

rnwt of t h t *  *r'~rtinr!. nil of Cnlifnrni~~ ttnrl r b t l l r r  P:lt=ifir rBr>:i-l frltlu 
'I'flr in ft*rrnrr ntattrn111y follo~\*s tllnt t llr C'otltmllrl- 13:1y ptro -  

lei it^^ 111:ty 1~ r l r r i w l  f m r i ~  3lrw;snic s t r t ~ t j t  ~r l l iv l i  :IN h ~ r i c * t l  I u n r l ~ n t h  

f h e  T't*riiilry I Y ~ C P .  I f  SIIPII lw { I I P  ~ V I W  :I f : ~ t t I i  p:tr:~llt*! 11) the ~ t w s t  
111itl tn r hc- ~ ~ t n l l r ~ t n i r l r  rcEl1 ncwrt~zli tor. Ilir lnwii  in^ :~nrl r l i n r f l r t r r  ~ j f  
t hv 4 n 1 r  I I I ~ ~ F  \\-ill ~11Ti*r 11 xn111b of I I ~ U \ - ~ * Z H P ~ I ~  for t ! ~  oil fr41n1 i t s  

l w i g i ~ w  1 s ~ ~ i ~ r t v *  i 11 I l ~ t *  1 l c ~ w ~ x c l i c  rhtl(-1<s k b ~ * f f ) w  i t t t t ~  its p k ~ ~ s t l ~ i t  ~ I ~ I ~ : I I T I I ~  

W I I ~ ~ P  i l l  t i t ~  'rorti~~ry !YM'IC~ n t  I ~ I V  ~ t ~ r f : ~ r i ~ .  S I I P ~ I  it ~ : I I I ~ I  t h V  ' 1 ' t ~ -  
finry ror*li.;. v I ( ~ * l y  Folfk*tl I ~ E I ~ ~ I I  in i n ~ m r t l i r ~ t c t  ~wos i~ l i i ty  t r j  I I I V  I l l r ) i l n -  

4 ; a i 1 1 ~ .  1 1 i i g I l t  1111 vv o v ( a ~ ~ i t  I(I~*II l!(wmniv l ~ ~ c l s  ~ v h i v l ~  wtbrta ai :t di+t:~ urah 
fro111 (Iht* ~S~IILI-  oC r l i ~ f l ~ r l ) ~ ~ r ~ c v ,  1111cl 11rbli~vb ~ t o l  ~ l r c v s c r ) r i l ? -  foldr*tl or r l i*-  

I .  'rl~a* nil rc l l e lc l  11ic.11 t4nrtrcb t~lcrr~g t Itt. $:I irlt pli~nt.?; :i1t4l 

tll1'011g11 j e ~ j l l t s  f l ' t r l l t  jt~~rirrl J I ~ w n ~ i r -  1 ' 1 ~ ' / i i  t t f  po+*ildy s i l l # l d { &  - t  l ' i l r -  

turr intn t llr V O I ~ ~ ~ I P S I ~  So111ml ?'cv-tir~r>- ' f i~ . l i~ .  Thca .kf rr~rttln. of 
ilie I I I I ~ ~ P ~ ~ ~ ~ I I ~  t w i t 4  8111tl rfw [ M I S ~ ~  i o ~ ~  t ~ f  t lw f ~ t t t h  or f;ttrlts i1-,11~1,1 
rlet~rl t~inr  t l ~ r  m r l j t ~ r  cast-lvrsl **rpnkw ln~ l l ,  r r l l i l c *  t lit* st I ' III? ~rn. trf 
t l~r I i t i r r e  inf  ritnt~1y fallrlerl v>r.ks nt t IIP S ~ I ~ ~ I I V C  ~viatzlltl t l ~ t ~ r r n i r l r ~  flit* 
tletali I-; 1,f t IIP ntinor ~ ~ r a l - t l r ~ a s t  r l r ~ r l  w r i t  livt.c*sl g r r r t l p s  rrf  s r b r I l r l p * r .  

Tlris hypnthr3is r c ~ ~ l o c c -  t I l r  t l i f i r . ~ r l t ! ~  t r f  n c ' c ' c ~ t r r ~ t i r ~ g  frlr light-grar.it?* 
(tiis in t u ~ ~ r r l , I e x I y  folckc*cl e l ~ r l  ~ I I  t r l t r t l  ~ ~ * l i s  r a ~ ~ t l  c b s p l ~ t i i ~ . :  t l ~ c b  crt:i6ur- 

tv~lcr. o f  t l ~ r  w p n 3 -  i n  11 nrll-r-orr xtrnp tlir~&mr~t~l to t l b r  s t r ~ ~ r l ~ ~ r - t ' ,  

l~arnIIel tu t l l r  ~noz~lbt~bins z l J r r t ~ ~  tltra p ~ ~ r r t a  l r : t h t  1111~1 II'PS~ sltorr l i l l t ~ .  

: i ~ l t l  in Iiric with the bplt of w ~ f ) f l g ~ s  11% l ~ i ~ l ~ ~ f t i g ~ ~ ~  I!  i~ XL l){husi- 

tli!it?* \vI~it-h sl~uiilr[ IIP I n ~ r r ~ t ~  i l l  t11i11tI if1 !'I) t n t  114~1, l t w ; i l  k n v d o ~ i ( * t ~ l  

st tnlies nt. i n  interprdit~g tltc pcwitii~n of I I [ I I I I I ~ P I ~ ( ~  O ~ I - S I ~ I I ~ I H  i11 ~ ~ v t l l l ~  

ur nt seepnps. 
DESCllIPTION (It.' TI1 P: *EI,P.\rsI.S. 

P o t r t d ~ ~ ~ n t  w p x p s  anql gas spri~~k* >I rv i I * I ~  I ~ ~ ~ I J I ~ ~ ~ ~ J I I S  in 1 1 ~ 1  ~ i y  

p n i t s  ( ~ f  t l l r -  oil 1~11. t111~1 t i t  SOIIIP rjf Xlarnb 1 1 1 ~  flow of oil trim of ~ I I X  in 
In rgt*. 

SPrc-txl 11irgv oil ~~c~cqm~ws TI~CTO.SPPII 1): t 1 1 1 b  { ibri t~r nu thv  l , : l t ~ I i ~  o f  
o r  I t  I I i t  1 I I I Tllr ~ r v t  1-nlrr1111 

rrairl~cs t l ~ v  sl~~.f:lt'tl 1ro111 the 1'1ily 1t11c1 I I I I I ~ I  111' (111' \ ' 1 1 1 1 ~ , ~  f l n o i . ,  t t t i ~ l  :I 

lttrp- ::!rl~c~ttnt 112th : t c ' c ~ ~ i ~ t ~ l l l ~ i t ~ ~ t l  it] t l ~ c  ~,c)r>!..i url tllr s w n i n p y  rsi~~+f:~vr 
stnl irk tl~r s o i l ,  l ' l l t ~  11trr i ~ s t  ~ N ~ ~ C I ' O I ) S  of 111it.rl ~ t w . 1 ~  nrrB .;nnllc;tct~ir.; 



fizoic n p .  k t  sf.t*trl< nlrt14 KI r*tni't  ti i I I  t11:1t lrjl r n l w  fro111 t l ~ t * ~  S O T ~ ~ S .  

Swpgrms IY~~SI. n j r r  SPI*LL t i tml l r  (111" lirtirl ( i f  3lir1-or Slolr,nl~ z~t lhr, I):IM~ t r f  

Ttng~vtI Motrnt;~ir~.  TIIP nil llc~v* ri~r~r~hrs I l l c  s r i r f a c ~  thrnttgh soil im- 
tnerli:~tely ti~~tlt*rlttirl I!\' pit itt~i- F l r ~ ( , i ~ l  rlri Ft 01- Ir!, ta lus  nr I:~nrIslide 
cli.hris. The* rlrhctrat-lyi r~r tr(xb1;5 II  rbr I wol~it l~ly t 11c sInte or $,*m?lr.ackt! 
r ~ f p r n r l  to rtitovtb. .\ ~~otllrrb ~c~1)11gc~ u lkoi~t 1 n~iEr s o ~ t h  of this 
point. i l l  thr r'lbrlycbrl iltlr~~~tlint,OIy llol'f~l lhf I!HI(~ Jff)!~ntairl. wrts lisit- 
t b t l  ~ I I P  writt11.~ Tho oi 1 !I-11 + I I ( W  w(*r~  o(1zing in qt~-~: i l l  q~~m~ti t ieq  
~lilrmc-t ly T I ~ ~ I I I  tltrb jnit~tc; 1111rl I~tktllliiig I ) j ~ ~ t ~ l b ~  ~rf I l b t a  st~r!p1~. (lil)pir~r 
slztttt. ~ l l t ~ t .  :I r r ~ ~ y ~ ~ n ~ f i t * .  
Oil i.: ivpc~r~tc~tl [ ( I  3 1 1 1  t'tb I J I ~ I L H  s th lh i i  i i i  I t t  t y v  ? C ' ~ I I I C ~ ~ I ~ ~ S  :tf. tlw f ilne of 

the twrtl~r~rl:ll;c. IS!)!), ( 1 1  t h ~  rutbfnc-r. t l f  t l i ~  \erilt.r cbf tht. wlr:1!1 ponrls 
nnt? t lrt l  rnrlk :I[ tllc s{r~~tl l  tnnrl nf t l 1 r 1  tc)\\.il 1b-f J<:~ti~ll:l. TEIe.sr~rface 
lllfiturinl rntl-irtr a l l '  rrwlc tl4lwin Inl-grbly froilt I{:ig~p(l  ?Ifo~rntain, trn- 
tlerIxin hy 111~  >c\ft 4intcs of t hr lir~t n \ l n  fornlnti4,il. 

Strn~~rnli-; ililtl r-opit~irs s w h l ) n p s  nrib to l u x  vvrl t i t  tlir l i ~ n d  of T i n -  
1 i 'T111b o i l  i rnp r r j i r~ :~  ter thr soil veyv r o m p l c * t ~ l ~  at Iilarly 
points nrlrl li:~.: ntrv~ntlrl:t!i*l i r i  I>tr.~n- :ltnoiirlrs on the s i r r fn r~ .  Thew 
~rcanl~~l:lti.rjrir ;11v 1-llielly of oil. nilrl nrc rlnt rwictars :w nt the Cali .  
f ornit1 11rra 111&1)(~ifh. SO n t ~ t r r o p s  jlre I I P R ~  l111t tlw ~ ~ n t l e ~ l y i  tly tic!< 
is alnbost c . c ~  o inly r l ~ c  30ft .d1a1~ r ~ f t a r r ~ 1  to :l!>ovt- i t ~ l d  pmljnl lly llr..; 

n sfpop ( l i p .  
On t l ~ r  \vc.+t ~loptn of the 1'111lq of Redw~mI CWIC nbrp~zt Ii ~uilc.: 

11or111w~st isf tllv 111ottfl1 uf the r r w k  ~ n r l  new u well (St). li, fig. 2 ,  1). 
11:3)? o i l  r r t n  br hwn corning Jirwtly fmm soft. fi.;.;ilc, $I.o~~-htnitirrl 
slrnlrs, Tl~r sli;~lc has Iwrl brolirn inta) sniaIl ang~int-  fragt~icrltr itnll 
~rc~mcrr~rt l  11.v f r l - n ~ ~ ~ n o u s  rui~tr t-i:tl. 7lli.i candi t ion is fr11q11(wi t i t  I I ~  

npaa. ~.r.cl>:~:~s ill thc*se s I i a l~+ .  in~t  it i.: nt)t Imowa wtlrtlier it is t~ 

s ~ i r f l ~ r r  r - o ~ t i l i t i ~ ~ ~ k  ronnwtetl ~\-i-itIl c*r.cl+ini~ v l ~ e t l ~ r r  i t  in11 irn tcr 
r r i ~ ~ h i t i g  ((I€ tlir rucks at a drl)ttl in4tjw t l w  s ~ ~ r f i i r ~  ~ l n r i n p  t h r b  j)l.or- 

PW (if i"tt1di11g or f :~~~l t ing .  Here. :I- itt ni:iny o t h ~ r  *(q)np+. 3411. 

p l ~ a r  s l ~ ~ - i u ~ s  nl-e nsmwiated wit l i  thc nil. .ZnntF~er W P ~ M ~ ~ P  I U I ~  WPII 

near 11lr l~rnrl\vatcrs of Rrdrroocl ('reel;. 
It  is  ~.rljrrrtnl 211:1t oil nrnp br see11 : ~ t  low tirlt? j r ~  the brncl~ .ma<ls 

nn t ht* ~ b t r r ' t  1)  .-Iir~m nf Str~tn-Jxr~?' Htlrl)or. TIIP rork+ ill 1 l t ~  v ivi~, i l ,v  
nzn s11ntl5tonc* : ~ n t l  slrnle, jsml IA bly I~longi l~g 1o11r.h l ~ i ~ l ~ r r  i l l  lhv 
stratip~-npl I ir ( Y ) ~ I I R I I I  t Itan t ~ I P  sof t ,  sllfllr 11t t IIP S C C I ) ~ ~ S  I > ~ V V ~ O I I S I ~  
.tlewril~tl. 

Tl~trt. :we wveral wppnps xlong t l j r l  I V R ~ O I I  rontl wl~ich kitcls fwm 
t h ~  Ele:ttl r t f  1Ci1tnlI~r SInupIi to t t ic .  rnotrlh nl' Bering Tti~er. Two of 
t l l tw ;ltrx I t l c b : ~  t t ~ t  almrtl :i rltiI(~ nntl :I l 1 ~ 1 f   st nl' ntu.ls C~u~rli 111111 

clove lo tlrr nr:itl. TIIP nrrtoitr~t of ail nt one of ~ I I C F Y P  is I R P ~ ~ A .  Tlw 
~it.arest \*i+il)Sr r c ~ k  i.: strcplp c I i l ) l , i l ~ ~  ~ ~ t l ~ l O ! I l e n l t t ~  wliicll oiltcrup~ $1 



frw ftvt IIIV~'. I ~ r t  ~ I I V  oil cmnl l  IN* uclrtl twly I ~ I  t l~e  S I I I ' Z H ~ P  r ~ f  ~ J I P  w i l .  
t ! ~  tlirfvt fij111-m~ ltnt hsit~c vi4l*ltm. 

'rlw ~IPIHLI- j ~ ~ r t  nf thv VRIIP? nf nllrl. ( ' twk  crmtnins 1111111~- w ~ p -  
: b p s  :11 n-hi141 6\11' o i l  rwzrs rlirrrtly fr.rlihl stc~ply rlil~pinp shnles 
tvliic-11 I I ~ I I Y .  ~ Y ~ I ~ : I ~ I I  :i 1fit-p I I ~ I I ~ I I ~ ~  nf g ! : i ~ t ( - t ~ ~ ~ i t e  grni11s. w-lhivh gives 
t i i v  n1t-1: :I l ~ r i g l ~ t - ~ m v r ~  vol t~r .  T h i n  - v t i o t ~ .  s l ~ o w  dtt~nclfint cnHs 
c ~ f  Forl~ti i  in i frr:~ ti111 1 eliiitonlr. 1,11rg* <-:I Z ( . ~ l r ~ t ~ a  concret inns n rp 

r ~ I j ~ l r i t l : ~ ~ ~ t  :~nrl trftrri tnlttb thr form 4tF r l j r  ~ 1 - i n  norlltks with innlrite 
fillings. 0 y : i n i r  wnlriitis mr~si.it in,n r.l~irHy c r f  mclllttsks nnrl 1.~113s 

nrt* l ' l r l l l t~ t~t ly  wall i n  tlitb c.c)nt.rr*lil>~l.;, TIIP soft sSinEp is  film rirl~ 
i t )  r ~ ~ ~ ~ c i i  I iv t i ~ : i t ( ~ i t ~ l ,  S O I I I ~ ~  I n ~ t l ~  I )ping *n 4!:1rl< 11s to  st~cr~qt ilk a pp~: i r -  
inct. ili~purc* rnnl. ?r'u t-on1 trtrn wct~ I)?. ~ l l c  \trri~cr i n  thew rnrlr.;. 
t*if!~rlv:t t llis 1 o v ~ l i t - y  r ~ r  I~IWIYIICI'C. Ttw n)v3;3 111 this p i n t  s r ~ m  
t n I H L  I~PI-? str011~1,v i I ~ P I Y * ~ : I !  PII \ri t 11 oil n m l  srepnpn n1-e niimerons. 
I ~ r l t  I t ~ l y ( b  , ~ I I - F I I ( ~ P  : ~ r ~ ( ~ t l ~ ~ ~ l l l ~ ~ i i n n s  99-P rtlrcm. 11ratlir~n 4inlr IT-trrn~ntril 
Ijy I ' ~ c t ' ~ t g i n o ~  1s IIIII  trl'in I \vns stBtan I r t a ~ r  : I S  nu Errl~\*rm(f Crcrk. 

Scrtnc scc1)agcr n'itli vt111ciidt~171111t* ~tlt'ft~rt* t~ ( - ( - t~ l l l~h t~ t io l t  t l f  niE wrrr 
werk ulong t l w  cclg~% ol' 111t% tit1111 Ilnt, rEow to t l ~  \vrtgcl~l roltrl, linlf 
~ n y  I I P ~ I V I ~ C I I  I'IIII'Is Clr(*rI( nr i~l  (Iic ~noiitli of Jllvintr Rivcr. 0 1 t t -  
r r o p  wwcri* n lwnt  i l l  t 11cs i ~ l j i l l t b c l i ~ l i t '  vir i~i i tv ,  Ibtii fritgitle~ttr a[ xlinll* 
i nrl ivnted tllr plrlscritap OF +iwli rwli. 

Se;;eve~-:il sciep:lces 11:tvt. I~ern  I ' L ' I ) O I ~ I P ~  Fro111 Chi! knt C'I-rrlr. Tlw 
Inrppst 0 1 1 ~  SPWI ljy t l \ i b  wi-ittq* is  i l l  tl111 1 ~ 3 t  11t1!i!c nf ~ \ I P  tprtm~li, 14 
milrs tllwrt* tlw fnrl;, OF tilt* m:lpt>n rnnil, 'I'llr ni! n-uuhes 1 1 1 ~  s~lrf:tcll 
throuplt wnPt Lrecri:~ i 1'11 & a l ~  with 11 nl t-rp ~ ' r ~ i t ~ r l y  tlip. TFrr yt-(qlrtpU 
i s  :ISSCIC'~:L~PC] l v i f  11 11 11111~k s l l l p h t ~ ~  S ~ S ~ I I K .  

3Inn;r s r P 1 x ~ p s  11nrtn lwrrt I T ~ ~ o ~ ~ P ( I  i n  I I I C  g'nl!l' id Iiills r*cnt~r.iri~ 
nmlulrl JIollnt Sirli:tw:ilr. Tl~osc sccn 11,v t31r tvritrr .  wrrr- 511le l l ,  
l ~ r t  rllc oil iwn~(1 cliwctly from the r r k .  \vtticll is slanlc n~sv~~~lrlin,rr 
tl~:kt :11 t tie ~ I : I ~ ' P : :  WPS~ of Ikriny R;~-cr .  f If 11v1q I~IYI rt*porttvl t 1 1  

Ire Iwaterl nn tlw I~ankx of n nnrnll Inkc. ~\*liic.l~ is sllitt t o  ljt* r.tn.(lrnl 
at tinrt.5 wit11 ril. 

Otbcr seepa?+ Ilnve I je~n rrportprl f rn l r~  i-airioils pnrls nf t E l c l  
Cbntrnll~r T3a~ rr~girjn. lmt thry 113 1.p riot Iu-rll wtatl I>\* thr \vritw. 

Rc-f~r-enr.~ slloi~Irl IN* nlatlt* t o  t l w  nvljarrc*- in 1 1 1 ~  ciritrity of  ('r~pcr 
' t - a k t a ~ .  filmat 7.5 milw p a 4  r1E Chntndlrl- lloy. 'I'ltc R I ~ ~ O I I I ~ ~  t k f  1 1 i l  

i s  suit1 to Iw I-PI?- Inr_rrp. tllr.n- Iwing :I ~.ntlt i~rrlniis Ilrlr\- frnnl s ~ * \ * P I ' I ~ ~  

of ~ I I P  wpagw. tmr of zvIlic11 llns IWPIL r+l i11u1fct1 111 yic.ltl rc*vlll.:tl 

I inrrrts ul c ~ i l  pr. 11ap. TIIP oil is w i z l  t o  r.orllc* clitwtly fmrri ~ J E P  
~ w k s ,  viliirll nlr s l ~ n  1r.t nrltl ~nnt l - t  onrs nf J l i t w c t i v  I I ~ ,  the >xa~pngtkq 
lwing in n line a1n11p tlw rr~l;t of nn nnf i r l i i~ t~  p:1m11~1 tn f O P  co:lqt. 

In t lanuninhl~ p i s  r-rmres to tllr -rttrbf:lc,r of 1 1 1 t h  ~v: l tcr  i t1 t:trp! nlunrtrzts 
in wvrrnl  pll~ces. 'Flw larprt of rhr -* pt* q ~ r i o p "  sum 11s tllc 



~ y r i t ~ r  nw in ?1Iil-1.o1- Slu~~yrli 111111 i n  I \ ' r~tt~lle Itivt.~.. The f o r m w  14 

s-l~fticient to f i~rnislr  tl larrrb l.orlt i r ~ i r c l i ~ z  f111 ~ I O .  TIIP ~r)irtl~osi tion of 
t lie Ens is not I r n o w ~ ~ .  It i * s ~ ~ r +  frcri~t 111r 1n11r1 ttn t !)P ~ O ~ I O I I I  of the 
dal l~h.  

W, 

The  well^, in ~rhirh oil ~ I R H  11(*1*11 o l ) t  n i r 1 ~ 1 1  in f l h i ' i  rqiotl nrr so ffem 
. t~~~tth~~f11rn~~littl~~c11'1111li~l1tt~1~1l~r~~~ro~~!rn~nltl1~~tr~rtr1~~rn~~cof 

oil. 11 tlo~f* of nil I I I I ~ I  IWI~I I  t>lati~iiivtl i l l  t u ~ t ~  \vP!I (30. 10. fig. 2 )  1111tl 
1 i t  I I 1 K c .  , . 1 1 ) .  .\I1 r l f  t11c.r~ ~\.cll.s 
nro r l n s ~  t ~ )  + C ~ J I ~ I C ~ ~ ~ H  1 1 1 1 4 1  tirim 011 11atm o i~ t t '~ 'op of t l t t l  upr)Cr slinlrs t b f  

ihe Katnlla foru~rt~ion, Thry llrrL 1111 nn lin(~r of cwp:l*s I I ~ : I T ~ I I E  R 

north-northrn3t t.! s o i ~ t l r - s o ~ i t h t ~ ~ t ~ ~ t  ~ l i i * ~ ~ t i t r ~ t .  1 1 1 1 1 1  :tw 1111 on ~ I I P  
steeply r l ipp i l~g  ~ l o r t h w ~ n t  f l ~ i~ l i r  01' ti l~t i t ' l  i~lt's; IIIW? possildy 011 111' IIP:~P 

ljncs of fnultinp. Tt in ~ i i f n i ~ r ~ i ~ ~ i t i ~  tlltll  no  rbt hrt' \vrlI.; I~TIVP ~ V P I I  

rlrill~tl ill s in~i lav po.;itirrns r r l l  t l i c h  ~11*11r(1rr..?l lillc.; nllttllrd t n #I)IRYF. 

S w h  w~llci ~t~ipljt ~iot, Ir ~ ~ ~ c r c ~ . ; t i ~ I ,  ljirt Illcp w c > ~ ~ l r l  tw t  (lie pa.;4blc 
theory tlrnt t lw ahovr-nlixt~t ionrt l  lincls I I ~ Y P  nni~rrilling to (In ~ v i t h  the 
di~trib~it inn of  thc nil. 

The nn~t r ~ s t i l t  of tllr di.illing hnr Ijiwn to s!low t h ~  c'xi'ite~~ce of 
moderate 11u~r111ntn crl oil in nt Ir~\~it  31111.1 14 {lit- territory. 'I'hc \TCIIS 
are neit ~ P Y  niinlclmiis ~ n o i ~ p h  nnr iltscp enol1~rS)1 lo Orler~ninr the or~t- 
linc of t l ~ r   pod^ nntl t lic t i r rn of prr~lur.ti\*rb t~rritory. nr to  how 
whetlier tlic oil (bsists it1 r ~ i f l i ~ i r n t  q11~1htity 11) pny f n r  t-xl)Ioit.atinn. 
The?* llarr rlnnon.itr'ntrtl tlir clifliciilty n11cF rxprviv nf rlt-illinr, nntl 
the ne~rl nf srlq~lc rrxcnurr.cd n nrl r : ~  ri'fi11 mn~lag<~nlrnt. Tllc cxi~tcnce 
of oil in t -c~ur ine~:~ tivc rlu1l11titit.s h:~- 111.it h c ~  IWCII  prortyl IIOP d i s -  
pror~cl. 'T l~ r  r r i r l t ~nc~  FI'I)~II t I I C I  taxi-ti I~F  1vt*11-. l i l ~ v  t l l :~ t  11f flte wep- 
np?s. i.; .strfFivi~nt to I V ~ I ~ I - ~ I I ~  fit~'tl~rr t ~ - t i n ~ .  if it hc dnne intcllipritly 
nnrI cnref~~t ly  I I ~  co~npnair*s > t ~ l ) ~ i c *  V I ~ U I I ~ I I  to rsl>loit Inlyw nrcns on - o s c ~ l c  n*l~iol~ pcrmitx of \ v l ~ ~ > l e + : ~ l ~  VPOIIOIII~P-.  n11d IIIW ~trnbg 
enouplk fo r i ~ k  t l ~ c i r  cnpitnl on wliitt 1n1l.t c-~~-tainly 1~ ~vpprded ns :b 

spw~11ation r:ttller l l ~ a n  tin i n v r ~ t u ~ e t ~ f .  
Thc fr~llo~x-inji list rontfiins all actnirnt of cncll wcJl that llao k n  

drilled i r ~  tlw c l  istrirt. Thc nt~rnlwm ~r f r r  tn 111c g < q p z p I l i c  location 
of ~ I I P  tr-elP+. d ~ o t m  an the m1p (fig. 2. 1). LIZ). 

So. I. 'Cl't+t s l ~ o r ~  r ) f  nerilrg 1 ~ 1 k r .  'The surfam n ~ c h  a m  sandy 
shnlcs, prcsnrnnhly nndrrIdng t llr rnnl-lwnrirq mks. Dip. 1.7" tn 
Xi0 SW. \Yell  lwgvn i t z  1!+0>, hilt i n t emlp t~ l  by arridents to ma- 
c~hiorry, Dcpth. wrrr:il hnntllrtl fwt. 

I\.'o. 2. h s t  51101~ of n~ring IZi~pr. %tin in I90:3. Abnndoi~erl 
withorzt refichhlg lwd rock : ~ t  d ~ p t h  of 590 f e ~ t  lxcnuse of rlificutt~ 
trf siltking msing thrnugl~ t11~ 11111~1. 

Sn. :I. Cli if knz C m k  1)rillrtl in l XH to depth of srveral hundrpd 
fcet, So inform~tlon available. 



120 PrlNTROT,T,RR BAT RBGTON, ALASKA. 

No. 1. Erl,ncb of titlltl flnth 1 n l i l ~  we&+. of mouth of Bering R i ~ c r .  
Drillrd i l l  l!W4 lo  rlcy~th of ~;e~*~.tllal 1111nrlrerl feet. 

No. 5. R r l p  ~ ) f  liclnl f lnls  n s11ol.t rlistll l~cr ~inrtl~rr-pst of YO. I. 
I)rillccF in 1!104 l n  rlepll~ of .wrc~.al hi~nd~uxel ftvt. Oil nnw stn~ltln 
nruin to]' of n~sjnr. Srnnll h~l l  mntintions flwv of p s .  Amount of 
nil not lmfiwn. 
Tc'n. G. Stct l r b r y  FInrh~r. Tlrt clerridr wtls I~nilt on p i l i n ~  nihout 

1.000 fet-t offsE111w. C'nning ~ r 1 1 1 1 <  t l ~ c p  into t b ~  mud in 1904 ~ ~ - i t h o n t  
rearhing I)rd rock. 

Sn. T. Stl-awlwry T-larhnr. T)rillerl wicl-twl 11irniCr.t.rl f ~ e t  in 1!10-C 
wit'tiotlt o l~ta in in~:  o i l .  

So. S. Retljrnorl Cirv~k. T>rillctl to tleptl~ of se~t?c!ml huntlreti frtbt 
in 1904. Oil now strintls l t l ~ l ~ ~ t  20 FPA~'I)PFOIV flip top (>f t l ~  mhing. 
Qnant ity not, l ino~m. 

Pc'tr. 9. Xear henrl rrt  J C t ~ t n l l ~ ~  Slnugh. Drilletl to unknown drptll 
i t1  1904. KO oil as fnr 11s ~IIOTYII. 

KO, 10. Near hcorl of I<stalln Slo11g11. TSriDerI in 1902 tn depth of 
36ti fret, wlicn a flow of oil wns ol>tnirl~d. ]hilled tn 550 feet, irl Inoa 
~ri t l~ont  further rcsultn. Tn 1904 this ~\wll  wns ptrrnpd for furl nt  
tlw othrr 1~~11s of t l l ~  X~IYIP r01111l:1~1y, I t  i s  now cnpped. the oil onxing 
fwln nrot~nJ the c a ~ i ~ l g .  The frhlnt~-inc E.; :I l ~ c r ~ r d  of this well. 11s 
wported by the hlaslal Stctln~ Conl n ~ t r l  Prtmlcunt Syndicate, and 
ptttrlisl~etl hp F. H. Oliphnnt:° 

Frrl. 
H 

lli 
1.w 
I744 
3.5 
mi 
22T1 

I Fett. 

Nuu~t*t-out~ ~ ~ u n l l  al~r~n*lldgs 01 ~ w t r ~ ~ l r n ~ ~ l  rhnJ 11:i t i iv~l l  C I ~ H  W C ~ C  euco~~ntrrd ?ils 
ihr, drlll ~)r~~r, twled ~ luwi l ,  and nt 3RG fwt n l nm~ 111111t1tJty nl' nll wa8 derelolml. 
wlllrh jltnvi>d mtup ~ ~ ~ t l a l e i i n ~ .  TIIP well iu H R I ~  to 11111.>4 ro!~tlnt~fll to f l m ~  1111til 
crlplwl. 

Nn. 11. Nenr IIPXL~ of Kntalla Slongh. DriEled in 1901 and aban- 
dnnprl bernuk nf loss of tools 
No. 12, Nenr hmil of l intnl ln Slough. Drilled in 1903 to t~nknoqn 

dcptS\. 

Bl1tlscf drlfi.. .......................................................................... 
Ckrornposhvl #halt& ...................................................................... 
tlift[~tcrrl~nhrl shnle.. ................................................................... ................................. Fir~~-grilrn~.rl r~ul~lstune. containirtg&lrh b d  nf Coal 
I h ~ ~ r k  ,h,t l~-.  vvry hird.  Incl~lding F inchcr of quarta contnInlrlR !Toll pyrlt~s.. .......... .................................................................. {Ill * a ~ v l ;  flna rlfoll.. ...................................................................... I.u,tlpth 411 l'2-itwh c:~~Lng.. 
1 ~ ' i i l : t l i  rrf!12-!ticl1 raring.. ...................................................................... 

* Tire prductlnn n? wtroieum In 1902 :  Mlnewl nesour* TJ. 8. lor 1002, U. 8. Qeol. 
Bllrvey, InOJ, p 683. 
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. 3 e n  I t  ' I I l u g  Dri Iled in 1Pn4 to ~tnkmorm 
depth, So\\- r.alq,rrl, th11 oil squirtjt~g a t  t imw in ~1:lrnng j l * ts frnm 
the ensing. 

50. 14. Betn-eel) 1 1 ~ n t l  of lin tnl ln  S l t ~ g h  u i l ~ l  Cave I'oit~i. 1 Iril let1 

in  1903 to 1,710 f e d  111111 nlunrfrrnr~rl Jmnt~se  limit *of c ~ t ~ t f i t ~  wns 
reached. 

S 1 ,  I I Casing s i ~ n k  to rlepth nE 3110 f ~ t  in 1903 
11+\.it11nut rc:lcl~in= Ijer2 rr srlr. 

S I i I .  T'1r.n 11ntc.s tlyilIe(l in 1!304 to I to 11 11~p111 
(I# uhollt. 1 . IdHi  Fwt. lv~krl; st i 11 i t 1  1l.1-ckgrtb~s. 

A mmplc roflcrt~rl 117 the wriicr fro~ri s 11*[!11 (KO. IR in list?, an 
p. 120) npnr t l i c l  hcud of liatnl111 Slough trstctl I I ~  Penniman LC 
R r o ~ n e ,  of l31tltimc31.t~ wit11 the foltowinp ~'e.qi~lts: 

The bnruir~~ urIl \r.;ln ~vttplnrrl Ijy r-rr11ct~r1trutw.l wrlt~lirrrlc ncld n u d  rwln, t l l ~  
rolume of ncidl rlwE rtp Iltalr~g t u r r  silri~ll t~b nlenaurc. The purlti4 htlrnlng ail 
wna pnt iatu a s n ~ n l t  Inmil, ~vht~ivb Jt 11111'11~1 d r y  m i t h o ~ ~ t  Incru~rIrig  t l~c  wjrk or 
mrrorlIng tikc htirticr, fltl~l wltllt~i~t H I I ~  11iil1~li1Y1 lZImIuntion of flat~~c..  111~ 1111rn- 

lug nll votupnrm very Fiijrorably I\\ tllwr* I'PPIW~S with Pennnylrnnlfi (111 pre- 
pnrrrl In thth mmr m y .  

Dletilhtlon 11,- Enalibr'r ~t~cthitd: 
I Umzlne [rnF t o  1:dP ( ' . r .  .................................... 

Burning oll !I:#' to :UUP C.! ............................... 
I<t=8idu11iii r pan~fflll ~IIU,! .................................. 
Rtllpl~ur ................................................. 

Spacifrc grnrrry nfcrude ail.. ............................................. 

Tlie fo l lo~~ing  :~n;il!+sis of th is  prfrnltt~n~ \ms published by Mr. 
Olipl~nnt :O 

The fo1lo11-ing tests of C'ol~trnller RI\;v nntl  Y R ~ R ~  oil hare bebeen 
pub1isIled 1y* Rcdn-ootl f r o ~ n  results nbtainrcl in his lallor~~ tory. 

21 
L1 
2H 

TrrtL. 

- - - . - -- -- 
The grodtlrtlou of p ~ t ~ ~ ~ ~ l r i i r n  In fnulz: M h e d  nesaurwrr n. R. fur 1002, TI. F1. neol. 

Unrvcp, 1!+03, p. G.q:1, 
bgedwood, Slr Borerton, I~etrol~um, rol. 1, 26 ed., I M ,  p. 198. 

(k ?678-d4.0" I3allmP. 
, 82~4-41,t\0 I ~ I I ~ I I I ~ , .  
. IHIYI-z4,(In l + ~ t \ l ~ ~ b i . .  

F28 -:W. 1' Ilnumf. 
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4 4  Dark rPddlsh hmm. 
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Prrn wnt  Prr m t .  I., r. r.*nl. .Prr P I .  'I 
. . . . . . . . . .  I Ir.u:*r 1% n 7 r ; B  1 . 7 '  
........... ( . 1 1 1 . 1  !I. Q 5:. tl , ?, 7 1 

,<&I 24 3 i .  IG.7 1 . 2 1  

I l t~t lwrmd,  Ylr Rorcrton, np. ? I t . .  TI. 114.  

Slm-ifjr. fl11rkty. 0. R M .  
Sa1111tlln ............................................................ 84.4 

..................................... I lh l lu i~~nt l~~: :  ~rll-.. 3 . 4  
T,t~llric.ntlna 011s-. ................................................ 11;. .G 

t'crlic :n>d rwltltre- ............................... . 14.+-1 
, \ n n t l ~ ~ r  z ~ l l n i p t *  1 I H I P R I I I I ~  t 1 1 ~  allrite 1t.r t It:~t 1 l l l h l t ~ ! 3 t ? l  by ( SI IF I~ I I~ I I~  I I I~~ I  

11 t~t~twl atbuvv I, u ~ n ~ l v  \[I 1 . ~  . \nwIw. CnI.. pxw- 

. ............................ XatbrImtinp oils_-_ ,-,---- ,- -, 21. .i 
k I  I S  .................................... !I. 11 

(111 hnx  :I tlnsh tt+t IIP 541. tt* Mt' , 4 11 1 \1 El~ l i l  Ertrlt lu ardor. 
---- - --- ----- 

m s f ~ ~ . * .  1'. 1'.. The K-ty~k ~ l r a l  11114 a111 At.ldn l l f  .I!ndka : Uln. and Flct. P m .  vsl. a?. 
ID03, p. t13. 



Tlw sesultx of ti1 1 ;I \*a i!nl rli. : I I I ~ I ~ ~ W X  ~IIICI I ~ t h  0 1 1  o i l c :  f r011i t IIP  Con- 
t roI l~r  Ray ant1 J-nlttt~g rrrions tllr t m u g h t  topther in t h ~  following 
tsbIe: 

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

' I'  I ' c r ,  I .  Pry cf. ' law d .  Per ct. 
. . . . . . . . . . . .  IF r!m , rb I . .  !I .F~.I I  

I .............. . t'L;Y I . . . .  .; 31.11 1 ,  5 . 9.n 
:* 0 

1 . 1  r l l . . ,  . 7 ;  4 1  t  , .> 1 2 .  'c II 
. M t l  . . . .  

XntnltnLclnirgh, r ~ 1 1  No.. r r l  . Il;;i;'&i,', .. , , w , J  
I 4 I . .  11,:n 

. . , I l V l , > t t  .......... ,.. ............ 
*I1 

# l a b .  . . . . . .  S ' a l  . .  11+.1~3 ............................. 
1 1 1 .  

1'1 . . . . . . . . . . . .  ucl . .  . . . . . . . .  tH.0 7 K . C .  1.7 . . . . . . . . . . .  . t;o ............. I !I, lb $7, *t 2.:  
a ............. . . . . . . .  24.h rii.!h l i b .  7 , I ,  2 

p~i r l r  C r w k . .  . . . . . .  r I I . .  zrr .... .,. ..................... 
11 vBr,>M-Il. I 

....... . . . . . . . . . . . . . . . . . . . . . . . .  Jnhnalnnn r r r r k .  I n  n .!*;I ,. $hl .......... 
(. . .at.,. . . . . . . . .  h2l  ........ ........................... 

............................ .... ...... I ~Iaa.. .!r;rl '.. 2 1  
~ a . r l ~ ~ s t r k -  ................ l l . . . . # l 4 r  ........ I . b * i  : ........ 1,: . . . . . . . . . . . . .  7 . . . . . . . . . . . . .  , I :  :: : 4 1 t l . .  ...... :;;!; ,.. . . . . .  ~ : * i  . . . . . . . . . . . .  .,. . . . . . . . . . . . .  

u J t ~ . . .  .... .Y I  ............................ 
11:::: .......... I . : a ,  :::::.::: ;-., ...... , ................ 

I I .  . : : : : : :. . .  .r,~ , . .  I I I  . . . . .  ............. . I . I  . I-'? .......... .............. 
.............. .!*.I ....... ?,#, . . . . . . . . . . . . . . . . . . . . . . . . . .  ............... ..,...:........ ...... . . . . . . . . . . . . .  011 Creek.. llrrrl; l v m ~ r n .  ." ,kc:> ' .  lrrr I. 

, .>- ...,...,., ...;....... . . . . . . . . . . .  . . . .  Yorrlrvrn Crrrk.. do.. , . : v q  I ....... ,.ar ... ...,..... 
. ~ ryy l l  rrn-k. lr? IIn?. . .  ...'..... #In.. .... .[C , I........ .A111 . . . . . . . . . . . . . . . . . . . . . . . . . .  
I ' n l o p l t y . .  .............. .L.. . . r l # r . .  - . . . .  3II . . . . . . . . . . . . . .  ' .............. 
I'ra,rrCl.r! t ' w k . .  . . . . . . . . . . . . .  -111. .  .-.... .: .1'!1 1.. . . . .  1;: ............. .,. ............... 
- - I - . . - - - - - -. - - . - - - - . - -.-- 

Mnny of  thr' snriipl~s rou~ id  t*tl of srt.1 rngr oil lint1 ~ ~ r o l  ml~ly hnve 
not Jriclrl.etl n.; Inrgtu n ~ ~ r r q r r r s l  imi l j r  1 1 1 ~  r~~ot'r \'nlntilr r*onul ilucnts as 

~.oi i l r l  llc- o1)tniuedf from " t i t - c a  " oil F~-clnl thc \~r l l s .  
The ~ w u l i s  of tllc tests ~ t l : ~ !  Irf* c.nri~j~z~r.ivl 1vit11 tIit) i;t1 nf ~ ( I I P I '  petl-rr- 

Ir~rms in ~ l i r m  fnllnwim~ t ~ l j l r b :  

h 
Ranrim t W - 1 . ~ ~  r.1.. ........ 21 5 ,  1ri.3 141 " 10 2 5  .. I ~TJ~ I I~E  nri ~I:~I~-.XV r.!. I : I  , ;I :I, . I 1 QII 
i ! u u . .  . . . . . . . . . . .  5 I31.s :"I 4 1 1  :mh a:.a 

....... Sulpllur. .................... Tmp. :. ................................ I... 1.7 
. . . . .  <;nkr!r\- . . . . . . . . . . . . . . . . . . . .  m. 1- 11. *%""It. .. B'n ,  U r.2- R. 

I ! - A * - - A - A A A ~  . -  

rennlmnn A nrnwnp rot  rhla rcrmrt. 
~ l l l  rhanr F. 11.. Ti le yitlrtrrlon- n~r ~wtrcllrrsm In 19412 : 3llnrml R r s o u m  I.-, H. for 

f /'. X .  ;:FIII_ SIIPFL.>-. 1 'HI::. 13. .m4::, 

Pwkl~n~n, S. F.. I t~ l~ .hr t  #In R-rml+.alm. P. X G .  
"ll'nndtnxn. Llturan61. .l~>ur. .Its. I ' t ~ t - ~ r l .  Pnc.. Z ' r ~ l .  13. p, IC.;, - t ~ i l p l x ~ n t .  I--. 11,- fnetr&hIe!$rn . >1!11,+rn! 1:t-11jrn.w 1'. S. ftar l!hlI. t-. S. Gml. Pntw~y, 

I W .  11, 5 .1 .  
t S l l :  l m r l t r .  T. D,, Eri~1:lnwrln~ rlrrmlstrp. p. 3C4. 
* 1Iir.r~. r ' .  IT.. nlrll K~iinmS?. W.. I'ltl A r l r l ~  r r l  T~IIIS-I.~IIIIRI~IIU mmstnl yllaln: ff~rlt.  

G. S ,  '#';&,I. St~rvvy S<,. :l :h \:W:t, ,,I*. 1 i& I 
Scv ulmrc. 



TI~P petrol~~i i~t  is  rIr:~rl?' ;I refini~ig vil o f  tklp s:tnic p t i ~ r t i l  tlatttrc* 
as [he Painsyl vnrtia ~w*trrrlrlr~n. .Tt rt*-~~nl blcs the lat  t tr  i l r  Ilaviup 
n lligil pnqw~qim of the  Inrtrc. r t~ lnt i le  ro~t~pniitrcl* otirl r~ 1~tl':tfTirl 1 3 ~ 5 ( 1  

an11 in wuitnining a l r n n ~ ~  n r r  . r ~ ~ l ~ l l ~ g r .  T11~ j)~-~~)ntStinns of f11(* rtl~eritI 
nlnstitrwr~t.: Fi r ~ n  irk the l:~l)le.; :tln>vt* r i l l  tlot n~wwnrily t 'vpr~wnt 
the fuI1 n m o ~ ~ n t s  tllat mulrl lw nlitnintatl in prnrtice l ~ y  cIiflcrtbilt 
tr.et12m~nt. 

TIIP fr r i l l '  grrzit pr(11~1~1n~ c j i  f IN* pcdogiv orrilrrPn(+v of ~ ~ b t  M ~ I Q I I I I I  
I ~ I T  ~ F I P  oripin of o i l ,  the mnrement..: of oil in k31e I,)VIEH, t l l ~  str~lt i- 
gmphir a w l  str~lctzzr:tl distrih~rtinn nf t h ~  rsistiilg nccnan~~latir~ns 
of r i l ,  nlwl the r l~ t~rminnt ion  of the Focntinn nnrl 11rr.n nf ~t~llznhla 
nrrl~mulnt inns fmnr flw known facts of ~ l r f n w  polog. 

These p~vlljl~rns nrp ~ ( ~ t ~ r l  111)nw in o ~ l c r  of inrl-r~lgi ng irnportnnctl 
from the ])ni~lt of virw r16 immet'li:~tc utiIity. Tllc lnst prnhlenl zBnn 
Ile detprrni mil hr cis p ~ n s i r s  1~mrt icnl test in? wiih tlrill or by t l ~ c  
solittimi of Il~e Elat anrl scrn~~r l :  prcll)lcn~s. topthrr with i~ ro~aplete 
1tnt1 n v ~ n ~ l ~ t ~  ktmw'i~rlgt. nf the 11r.cl:11 g~olclpy of ihc region in n-l~irh 
I b e  actslu.rmrr n f  nil is sus~wclerl. Tn r l l ~  prrwnt cnnclilion of ntrr 
knomletIp* tlrillinp is t l l r  only vprt~tin way of tlctrrr~~ininp this 
lwoblenr. h t  all  l ; ~ ~ n ~ \ * ! ~ t l p  p inc t l  irr 11iI- wny. ss 1 1 ~ 1 1  as 1111 fficl.; 
vnnwl-ninp tllr gtu,l(lpy of t l ~ c  oiZ-13~ari1ig 1'0cIs. lcn~l 115 ~ I P I I S C ~  to 
tlle sdur i o ~ i  of t lir I I I I I P ~  l)ro311~n1s :~nd  Ilt'nw 1tnSt~11 the t irrw s l l t l ~  

IYP C:III ~lrtrrininc wil l l in  I-nlsonnllle l i n ~ i t x  t llr pnhwnrc of oiI f ~ n n ~  
tmr Imomler~p of IIUIT oil rrrigi nntes untl ho\1- i l  :~rcnrnnln tcs. TElc 
first 111111 serrrnrl pml~lems n1-e rouspqumtlg Zllr 13rnhlcms of gmntcsr 
i~ltimntc irnportnnrc. tlnd sl~oultl l>r g i ~ m  :,t Icnst cq~inl  weight in 
II public geologic. investigation with t I I P '  of Rm. n~ i~nmedintc corn- 
~nercinl p~nLlerrls. 

Poirolrunt occnrs in ~ * o c l a  of pmcticnlly nll apes from the nlclest 
Pnlcoxoic t r t  1 1 1 ~  1Eer~nt. , i l l  lmown prtldurt ire I~otlics nf nil n1.p 
ill rnrkq of %.tlirnmll:lrp rjrigili, sucll n4 sllrlrl*tones or ~nnrls ,  &arcs 
or c*litys, l i rnctst onrs, rind c'nliglnnic~-nt rs. 31 inn1 e rlilnntities o f  oil 
lln1~4, I ~ ~ I V P Y P ~ ,  I H Y ! ~  secu in ~oleanic  (w otllcr crq'stikllinc. rocks. 

~ l ; r  origi)~ nf 1~rt rolt311nl mny Ire ~xplrti1le11 :~cco~ ' t l i i~g  to O ~ P  of two 
t l~t.n~,ies. Tllr oil  i ~ l s y  be of trrpt~ni~ origi~i. Itaring l m n  cl~rirnl 
E ~ - r , r n  $1 tlirrlrll or ~-~g~irtl)lt- rnnttcr 11-11icll wns nssociatcd with the min- 
em1 cnnstit~~r~nin c ~ f  i hr rncka ill. t l l r b  l i m ~  t h p y  w ~ r e  depositetl ; or i t  
~nily hr O F  inorgnr~ic origin, Iknrinp bcclr formed by the cEicmicoI 
nctiolt nC t l -ni~r  ou t l i ~  foz'mrrly tinnsidiz~tl nuinern1 ronditr~entq 
nF thr rocks. Tlic l~isva[eni wcie,ntiRc ollininr~ is in faror of the 
o i ~ ~ k t ~ i c  thcclry for i l ~e  origin nf the Inrpr. nnd more midespmnd 
z~cc~t~n~~lntions of ]letr.oleum. 

Tllr morement nf petrolennl in the roc1;s i s  rnr~trnlled by the h l -  
Iowing fnctors : T l r ~  direct action of gravity, capillary attraction! 



the prrsellcc of \%.litel'. g:1s j)rt5wi*~. I ~ I M ~  the cIiuk~ibubion of channels 
or zones tlrrottgh wlticl~ the nil run tlrovp. 

The effect of tllc rtirrct :rrbl i o n  of pmvitg is to cause oil to go rlo\rll 

ns far ns the rocks nlvS P O P ~ I E S ,  dry, ~ n r l  riot loo wnrm for k 1 ~  oil to 
exist as sucll. It will wrmrt. rrr Eatw Ilr stnppett i f 1  t h i s  ifo~~-r.n~~-ar~l 
movement by an imp~.rvious h t rn tun~  (rither' x Iml of close-tedured 
rorlr or n lml filler1 with  ~ ~ ~ ~ i ~ c r ) ,  IIIIC? will Illen move lnlernlly along 
the upper snrfacr of: thrtt slr~ltttrn to its lo~~e.; l  point. ~~l-llere it +I1 
nccrzmulntc. 

The clfrct of rnpil8ary tlttract ion ix to carlsr t l ip  nil trl 1w rliffnsed 
snn~ernJ~nt t l t~-nrlgI~i~rit  the n~tblrs in  1111 (1i1~c.t ions. l ~ r n \ * i ~ l ~ r l  tllc lnck 
is dry und of the right tcsti~rr to ~ ~ ~ r n ~ i t  c:~pillnry r l~ t~vr~n~nt .  Tht. 
tlirections in which it I\-il l IIIOCP w-ij I 1 ) ~  rhnnl rrrl l ~ r l  I . I ~  t lw tlistrihn- 
tion o f  ~ H ~ ~ O I I S  rnrl; nntt water, ant1 ~t- i l l  J3P. 1110(lificd by rrnvity nnrl 
t 110 ut11e1. fr~cto~.r; hrl-r d i s ~ * ~ w ~ l .  

7 ' h ~  1wrsrilr.r nf ~ w t e r  catrses an up)lr-nrrl 111owtncnt of thc uil. 
Tho ~ s x i t ~ t  in1 ronilitions for aurh mor~nwnt ;IW n pol-otrs r'r,c:l; aon- 
t a i l i n g  1,ntlt ~vnfer ~ n d  oil and 11 lowrr tirriitn Iwyond wllich th r?  
wntcr cwn no1 gvr. The w:rter. Iecatisc nf its g1.otterm cIrnsity, weBs 11 

lonvcr lcrrl tllarn the oil nnrl fnrrres ZIEC Eattcr irpwnrrl until ciihrr* tlid? 

rle~l~l~iit l  of n l l  the mnter for spacc is s*ki~fictl r r  unlil Ibr! oil i s  
c~heclicrl iri i ts  ~ t p ~ ~ - : ~ r r l  movement Z)_r an impel-vious strat~lal, Ttl tl~r 
fomnrr r;wth I 1 1 ~  nil ESI~  on t h ~  mrfaW of t l l ~  I T ~ ~ P I '  in :I st ate of rqr~i- 
lihriunl : in the Intter raw it is ronfin4cl lunrler presswe with i1, p l ~ n -  
tin1 I I ~ F I - ; I I V F  fitrw. 

G a s  prc~xrtrr tmds  tn r lr ire tlicl oil in nny nnhlocked directinn. 
TIw r r q t ~ i s i t r - 3  for o i l  ~ I I O I ~ P ~ I I C ~ ~ I ~  c : I IE~;~+c~  11y 5:1s anb tlw pmscnccn nf 
ps. ~ i t l ~ ~ r  i t i  ;I ~'o~~figtlm- Im(jy f r l  I ~ I V  1 1 i I  nr I>cing given od fr t ln~  
or wit I i in  the oil. L I ~ I ~  n i t  is11 ~ ) ~ i ~ v i w t +  1 ~ ~ ~ ~ 1  :I ltatvv t IIP pas and t111wi1~11 
which it r w n  not pilm. ? ' h i 1  g+i.i liir~ll tcbnc't- lo  xcr.t~rnul:lte on thr 
uppr ~ n r f n ~ e  of thr oil arwl tn  f r ~ ~ ' c ' t b  thr ( ~ i l  rlo~v~~rr-t~~*I in the dimtion 
of Iefirt re+ic~nncc, which mny IN. ritlin- v~lrtir.:~l ur linm n latrrnl cnnl- 
pon~nt.  Tllc or1 mnald nlrcwrly Ilavr. I ~ r * r b ~ l  in tlw lo\rest anilnlrlc 
spncr. so ful-thtlr don.n~r-n rd a~ot  i t 1 1 1  i n 1  pf ir- t l lc  c l  isplncemcnt of 
\vatel*. The ~i~otio? c m ~ t i n ~ ~ r a  i ~ r ~ t  il I l i rr~  i -  tql~ilihriltrn I E ~ I T ~ T I I  tlic! 
expttnriicta prrssure of thc g :~s  atid t l w  hpln~s$:~t ic Illrwrrrc oI thc 
I I 1'11~ nil is then cnnlinerl I R ~ W C L ( ~ I ~  f [IVM~ f f i ~ r ~ ~ s  i l ~ l t l  1vil1 P S ~ U ~ I C  

unilirl. prcsk.;cutuk ;it f h ~  f S S ~  ~ ~ p ~ ) r ~ l ' f ~ i ~ l i t  y, 
T l ~ r  111wt farorable rontfition.; for t l i ~  rxmrrlrrcnrr rrf ~ ) P ~ ~ I J I P U I ~ L  

rlvcr 1;tl-gv 11lr1t1 r r y ~ l i ~ r  : m a -  3 re cht. folio\\-ing : 
1,  .I 111rp. r ~ r j q l  t \ - i a I ~ l ~ -  di-~~-ilr~~ta*tl o r i g i ~ ~ u l  G ~ I I I I V * ~ ~  fbf t , i ~ - ~ i v l ~ \ i ~ ~ ~  

111:~t~ri?i1. 
- . - - - A - - L L - .  - - -- . - . - A - -. . - . 

" 11' 1111. 1l4~111tl- Ia;t\o IIUII nltvnrlp rrn, h 4  trhi- lowrr llrolt. 111ia lhnwb IH I o n u l t l ~ ~ ~ ~ l v l ~ l y  nmdl 
f l d ,  awd tllr 2 - ~ . ~ 1  vrl!~dJtluu Lnn not. ID the Ilrerrent state of uiil. k~rorr~~mluc, tr!. ~ r v ~ t l l v v l p  
u s w r t 4 .  



'7. Tl\icI<. ~~~~~~~~~~4'. :11111 t'1ag11111r 1 1 o i . 0 1 1 ~  IW(IS  ill ~ v l l i d ~  111~: oil  v i i l l  

moye irvply :~1111 R C ~  11 r l ~ l t l : t  tp. 
3. 11.11p~r~io1zs L _ I P c ~ ~  :illn\-e nntl lwlln\- t l ~ e  porws Iscds. 
4, Small angles of rlip trll11 fllirly r ~ g u  l11r si ruct t i re.  

-5. ,\l)w~rcc! nf fsilct t i r i n ~  r)i' nf irr'pi~lt~rit i p s  of sl1.11rtrne;. 
It.  ;LIWPIII-P of \ i + n t r ~  ill t l~t*  rtlrljr i P X ~ P  t)il-l)enriufi hecis nre sgn- 

cli~~.?I, nr prcwnce of $1  ~notlt$~.;itr 11t11n11111 of \17aler i f  they arc! nnti- 
clinnl. 

Such ronrli t iclns : ~ r c  f t ~  vr,r:tl)l~ t ct t l ~ c l  r,c:cnnrrcnrc of pdroleum in 
1:1rge~ I . ~ ~ I F : I I - ,  rmrl en~ilp m~tlinr(l ~-raal*, to motlm.~~tcly lnrgc ~~l.odtrc- 
tion nncl long life of ihr ITYHY, 1111tI to n 101'gc rlepm(: 01 ccrtnintp jrl 

oil ~ ' rospcct i~~g.  
These cbontlitionh 11rtd~abJy ~lrnvl~etv clxist ill thcil- cn timtyl nt l ~ t ~ . i t ,  

: not rnrel- ztn?r hroarl arcu. Solno 01' i l ~ o  MiIis4.7imippi Vnlleg t ~ l r r l  

hppt~lacliinii oil f i~ lds  cac~uic rlcS;i lrsr to  . s t ~ l  is f)fing thc.ill r'ontlit in114 

tbiln lu~y otherh in Swtli .211ieric*:1. J t  i s  v(*ry ~~i t l cr l t  t Ilnt f u w  of 
these concl il ions nrr i j l ~ t  i 11 t 1 1 ~  ( ' o ~ ~ t ~ . o l l t ~ r  IFny rcpiun, so notlrirg 
\rill Xpe gainer1 f ntu fur(1ler. er~j~rpa~iwi l :  with r~,rriuns i t 1  ~vllicll 
sinlple structure p r r ( l o 1 1 1  irl:~te*. 

Some of ille Cn1ifnmi:l:t 17;yc1111inp.', i ~ r ~ ( l  Colorntlo ail fields ara 
charactcriz~d by c o i 1 1 1 , l e s  :111t1 I,rr,lcrt~ s t r . ~ i r t ~ ~ r t . .  in this resprct ]wing 
not unlike the Cot~trclllrt. 13ny region. 'I'hcse ~t'pstern iicltlx show 
t l ~ n t  i t  i- I ~ ~ ~ 3 s i l ~ l e  fol- I : I C ~ P  n ~ v l i ~ ~ ~ i ~ l n t i o n s  of oil to exist in rovlis 
wit11 strpl-, tlips. imcy~ltlr folcI*. rind lnrpt? fuutln. Tllcy show t t t w t  
the 3trurturti clock 11ot rnafce it impossible far oil to mist in qunntity 
in t l ~ r  r c ~ i u r i  under tliscussion. but they slintv : t lho  ilie Jiffivulties uf 
drilli~lg ;~ncl of locating the poalh iin mtch tl firlrl, :~ncl rlctuoristmtr: 
rCi->- cl~ilrly the rleetl of c~lreft~l  o l ~ c n ~ t  ing ,.and €he ~ i s k s  lvllich SIN 

~leceasn ri lp involved. 
EXI'EfI'PhTt~lS. 

If nil is found in qtulntity it ~ v i l l  ~lllltost ccrtninly b in circum- 
~r. ihw1 areas. uncl tllc lorntion anrl Iro~~~~rlsries  of tlrew will b~ of the 
irtmost importancr in t h ~  11e~rlnpm~nl the ficI(1. T ~ I P   los sit ion. 

\-an(-e of all <lrilling nr :rt t l ~ c  prwstlrit -t:tgtG t,f dr\.clol)~nr~lf. Tlw 
- - - - - - -- - - - 

q F.ldrklqr. ((3. 11.. and .\mold.  Ralph. Thr F a n l ~  rlnm, Fumtr I111F9. ~ n t l  I n n  ,\n,zrlm 
ajJ disrrlcts, botttl~ern < :kllforniii + RuII. C, F. Gwl. S(trwy Xu. .'ffl!4 t!Jt>i ,  V I # .  .\rn~>Iit. 
farph. C e l o : ~  ;!nil 0111 r p w r r r m  anf the Srrmmcrlnnd dtstr I~r .  S ~ n t n  nnrllara mi~nt:. 
i f  : $ 1 .  . . 1 I 5 .  , I 1 p .  .\mnlrl, n:rlph. and ,\nrIrrsr~n. 
Ruhsr ,  ~ m f u g y  f a i l  rrxurtlnw* ol tbr N l r i l l s  >larl& rrll dkrrlcl. Wtntal Ihtrlbnm 4-ulurtp. 
calif*mia: Rt~l l .  p. 5. (;vr,l. Silrye>- Xda. l ! w .  1 G I  ]>!I. 

1, rcatrlk, .\. C.. I ; ~ ~ w ~ i ~ ~ p l ~ , t -  rind wolrl~y nl  r r  lmrtlon or rpnl~thw~atern lTyamlng, wltb 
aimI;\l  r p f c n n ~ e  to n.o.~T ritltl oil : l'lnn$f. I'.~l!rr 1'. $. r.dhrl. Sttrr-ty So. 60. 1!1113. 178 pp. 

Fcnnrman. S. .\I.. 4:rwlrrgy r b f  I ~ P  Duuldel. diutrict. ~'u1nr:ldo: i luff .  r. H. Geol. Brlsrey 
SO. ZCS, I?nbrj, lot 1111 .  
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well5 which h a w  been J ~ ~ i l l ~ l  in tllis region am few, i~ ius t  of tllmri 
are bn sIu~Ilom. nncl so little oil h:1% beer1 obtained, that tl~cp 
almost no light on the occurrence of oil in tlzt! roclrr;. But if  at  lenst 
one xren were outliner1 ~vholly or. in part by the known position of 
productil-e and nonprotluctive wells it JTOII!C~ then bc possible to dc- 
tprrniae the relation of the occtrrrence of the oil to klle groIo_~\~, and 
from thc Irnown f:tcbs of tlle geology to outline otl~cr poyujble pro- 
ilnctire: areas in ncT~:lncc of drilling. Fur this, rmson it  is of the 
utmost importance to ohtnin cornpletr tlnd acm~rnte  recorcls of n l l  
wells and to nse the, information and rxperierice tlit~s gained i11 lwn t -  
ing su hwqnent ~Cells. 

Prooked holes.-Mucl~ clificlrlty 11t1s 1)ccn ~ncnnntererl j u  Keeping 
tlie wells ~ertical ,  nnd c2elnp and expense hnve resoIterl from the 

" 

necessity of frequently rea~njng  out the boles ia order to st~aigl~ten 
them. The croolzerl l~olrs xrc the ~~aii lral  result of tllc gtcep inrlina- 
tion of thc roclrs with frcrluent :~ltcrnniions from llnrcl to soft beds. 
Whenever the drill pnsse.: from n soft ~ ' ( ~ ' l i  to x IIRP(~CI'  0 t 1 ~  ilipping 
u t  a steep sngle the rlril! tencl? Lo be detlccted :tnrl n crooked 11olc rc- 
sults. Tl-lis dificultg I T ~ H  tilways Ile enuounierecl in tlljs region and 
mill increase tht3 t i m ~  a n d  C O S ~  of drilling. TTl leliificnltirs should. 
]lowever: hecome ICSCI in the future, for thc t.end~ncy of thp drill io 
deflect can bc lessened by rlrilling dower when the dcftectirrg l~ i*d is 
3truck and by spwial shnping of tbe tool, and Ihc holes cnn be 
straigl~tened rnorc qnicldy when the rlrillers nre better acql~ninkd  
114th locnl cor~rlitions. 

C'~~ying.-T;Th~n a ~veI1 in soft or fractttrcd mclr  .sttlnds ur~ctired 
too long, the rock cams in, often burying ancl frequtlntlr cansing t l ~ c  
loss of thc tools. and soul~tinlcs ~ n n l i i l ~ g  ii necessary to nbnrulol~ th~?  
well. Jiuch <I~!RT has been cl~used in Xllis tvny n C  rmst of the l o e ~ I  
wells, uric1 it hns rtdcled greatly to the cost of rll-illinp. Tt has been 
impnf*~iMs on thin account to drill serer31 ~f 111c v-ells ns rlecp as 
they n~ould otherwise have gone. The ody  rcmcrly is to cnsc the 
well tlt the proper time, nncl when the drilIers lulot~ better the rocku 
with which they 'are dalljng they will be nble to nnticipxie the 
ca r i ng  nnd inicodwe casing when ii is ~ieecletl. Conditions 1nap thus 
bc expected to jml~rovc! in the future, making the njst 1 % ~  and tbc! 
speed pm~ter, and ma'lring it possibl~ to sirllr well:, to greater depth&, 

117atw.-The roclsa of this region nrr! full of water :~ncE conse- 
quently large rimountv are enuolintercd in all tlw wells. This is 
undesirable for two rehsans: The prcsmlre of the colllrrm of water 
in tbe well Iieeps i11c oil I~aclr in the roclc9 ;lnd prevcnis it, from com- 
ing out into the well. and the water rerlnces the cflecti~-e .e~eigllt of 
the; drill and acts an n cushion betwee11 the drill nnd the rock, in 
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3. The first wells shorild Iw l o rn t~d on thc striltc and at no grent 
distance from prsrlilcitqz rt.rllr. or down the dip fron~ 11 good swpnge 
n11d n t  slle11 l - a ~ i n g  di+t:tnrrs thnt the mcks outcr?t~pping at  the ~ e p -  
n p  will Ile enrounterrtl :\t (lppths of from a few httndrrrl fwt to the 
limit i r i  depth) of tlrilling, 

4. Stlbseqnent wells shoulrl be rl~ter~nined in posit b a  11.v the Ims- 
tlon of rsistiug wells rulrl 11y 1 1 1 ~  strr~ctnre. T i t h  rwpect to prodnc- 
tivn ~vells, they sho~tld b dong the s t r i k ~  and cltw ton the 1 ~ 1 1 s ;  
whilo wiib respect to  nonprurInrti\-cn tvells they s11onld be t*it,hcr not 
along t l ~ c  strike and at n s1lol-t 11ist;tnnrt.. or along the strilcr 11nt1 nt n 
consiclcmblr clidnnce. front t l ~ e  wtd ls. 

5. Jlrillers nncl toal rlwwcr:. slionlrl I,r obtained h-oni reginns 
where tllere is difin~lfp in krepit~g tllc holes stmight. 

' 

(;. If oil is nhtnin~d, it !\-ilI prnl )~~h ly  hc c101\-11 the dip, rnthcr 1111111 

ap the dip fmm n swpnge: i ~ t  shnllom n~llw nenr a wpn_g.e, in rleepr 
wells fnrthcr iron1 u firepap. 

The followiilg lists of p~~blirations cn~l~t.ncr i~ot nnIg those contnin- 
i!ig rpferpn~rs IO t11e kvolngy and mincsnl rrsolrrrrq of this region, 
I,n t nlsn t h m  relnl ing to t l~r cod. lignite. nntl p~trolcrim of dl pn1-t~ 
oi .Unskn. The prcwnt volume contains KO mnny refercnres to Ilrc 
file] rcso~t t rcs n m l  rml-henring horizclrls of other parts of M a s k n  
thnt  jt is felt that t l w  hrontler bibliogrnphy will be rtsefuL The 
pt~btirations whose titles t ~ m  preceded by nn nsterislc (*) contain 
rcf~rcnres to the p o l o n  n r  i~~ inernl  resources of the C'ontrolkr n n p  
w*qim. 

I~IICHIKR, A ~ R E I I  13. The cnnl m u m =  of klasl;n : ' l ' m ' ~ ~ ~ t y - n ~ o n r ~ ~  . i i ~ n .  Ike]~!, 
11. X. L;ml. Sun-ey, ] k t .  3. IW2, 1111. 515-571. 

T h e  outlook lor mf rrlinltlg in Alnerkn : Trnl~s. .lui. I I I P ~ .  5I111, I*:ug., 
I L ~ I I I O I I ~  ill>* bnllelIri SO. 4, l!KI.i, 1111. GTE-7OS. 

"rl~e pmduction af con\ 11) IIK)-l: ,\lr~akn: 1Lina.al rcwunrw I T .  S. f4rr 
1!1fM. ~ 1 1 -  112-114 (of wpnrnt~) .  -16*?-kTr-I (of co!npErlt* vrtlwur). 

I'oI.I.II.:R. .L. 5 .  The con1 rmurveR of thtl 1'11Ei011. .Illiskil : U1111. r. S. (;MI. Sllr 

rty KO. Zl& 1903, Tl Nn. - Con[ rrwllrces of tho Yulmtr Tlrt.sln. . \ I : I P ~ ~ I  : TtuII. 1'. S. t;~wI. SLI~\PS. 
No. ?I:l, lfH>:t, ~I[F.  27W2S3* 

T i t ~  crj111 A e l d ~  of C ~ p e  Li%llunrrb, .\l:lnlirl : . i l l ~ .  4hlrlglnt. vol. 34, 39rl I ,  
I I ~ .  40 1-103. 

-- Clon l tipldn uf the Cnpe Lisl~ume rt3gi011 : Hrtlf. T'. S. I :er~l .  SUFI-e~* No. 
!!5!)1 1!)0.i, 111). 173-ISL 

(:twlofiy ttnal ivnl  resou- nf G';~lu. I.iult~!rnk. s r~ ln l l ,  .llfi~lia : 731111. 1'. 3. 
t h l .  Kurvcy- $0. 2TY, I%W, 54 lib. 

- - - - - - - - . - . - . - - - 
a The dlstnnw rliould vnry ~5th the ~ r n r n ~ l t y  of the  ~*ontilnlag hnrJmn. 



PALL, Wp El. Report un ~ v n l  aurl Iipt~ltt: uF .\lnskn : Serentcctltb ,tun. R ~ p t .  1,'. 
51. (3x11. 8ume~. pt. I, 1rn.i. PIP. X%%. 

Rlagna, G. C. Fetrnlennl field8 of d n s k n  nnd the R e t l n ~  Blvtbr con1 flrltlB: 
BuU. I T .  S. GwI.  Hurrq- Sf?. 225, 1IlM. f11k :;fLr+.lSz. 

The petrolenm flelds of the Paclfic cwtst of .Llnskn. wit11 nu nc:?rlutll rbI 
the Bering I t i r ~ r  ~nitt rle!Msi(a: Rnll. 1'. H. T:m~l. Snrvey So. 3>0, 
64 m. 

* Sates ou the yrtm1eurn ttcltln nf .\lnnkth : h t l l .  T'. R. Oml. Surrc~y Kn. 
15:). lUl),i. pp. 13-139. 

-- *Bering RIrer coal Reld: Bull. 1'. 8. E:nrl. S i~rrpy 30. 259, 1905, py~. IS& 
160. 

-- * )[nrliet~ for .Unakn ml : I3t113. I:. S, I;t.ol. Wi~rrr,r. PO. 2%. rnoti. Iw. 
1 ~ & .  
- * The iliatrtl)ntlnn nnd chrtrnrtrr.of the  I%erln~  nlver coal : Bull. G. 8. 

4 4 ~ 2 .  sirrre~~ 30. 29.1, IWKf, I$. fk5-Ti. 
I )wl[minnry Mnt~rncnr nn tlto Btatnntl~k~t tu3al Be114 : Roll. T. S. Cwl. 

S ~ ~ r r o y  Xu. SS4, lf)00, pp. %%lWa 
- .\ ~wwnnninrnncr of ttic I l f ~ t n l ~ ~ ~ l i n  con1 Hrltl, ,lIr~eka. in Im: Ball. lT. S. 

c:e~jl, 8~1rvt:r- XU, SSIE, I!NHI, :t(r 1 1 1 ~  

- 'I'Le ~Zlntilrn roll1 f l t a l r l r  : Rull, C. S. Grol. Harrey Xo. 314, 1W. pp. 
. I k i t i .  

- l'rtvoltaun~ tit Coiltruller Bag: Rall. V. 8. M I .  Surrey Nn. 31-1. 1907, 
pp. P!L1CIR. 

I'~roe; Sraxtr. 'L'l~c> Hrrpudten Ray coal field: Ball. Y. F. GmL 8urre~- So- 
194, IW;. 1)11. 101-108. 

s r o ~ v ~  R. IT- ConI 1-~snnrcew of aorithrvesteim A l n s h :  Bull. U. 5. Geol. Bnrv~p  
SII. ?.?TI. 1tUIZ. [y. 1 5 1 - ~ ~ 1 .  

-- CnaJ fields nf the Knch~mnl; nny r e g i o ~ ~  : 131111. r. S. GeoI. F I I W ~  ;Vo, 

277. IWL 1111. 53-73. 

BAsxAao, E C. Report nP the I,70rtynE1~ c~lmlitiox : hlFIll~ nnd clewrigtlonA of 
mutes of ~zplomtton in -\la~1;:1 i l l  1%!N. :I sl~ecir~l publtcntlath of thr! I.-. X. 
C:eul. S u r v q ,  I S W .  p. 81. V 

RROOKG, .\LmEn Ti. The mining indnsttT tir llHJ5: 111117. I:. F;. Gall .  Rilrrry No. 
2M. J!MU<. 11- 9- 
- * The ~ ~ m t p h j -  ml geo10m of .XInska: I'rof. I1npw 1:. R. ( J e c ~ l .  Rur- 

rey So. -1.5. IW;. 8'27 pp. 

D'ra~r., W. IF, awl  HARE^, G. D. T ~ P  Seth-cne of North An~erlm: Ttnll. I T .  R. 
Gml. S u r t - e  So. .W, IaWL rql- 232-21;s. 

E ~ R ~ D ~ E ,  G. II. The extreme mutlrmst~rn vnnst: 'rhe connt: f r n l t ~  Tgliu Cr~unl 
to I'rince William .%uilrl: Maps : I I ~  dmrription~ of mutew uP clsplornilo~l 
In l ln skn  In 1598. A ~1leci : t l  ptlhlimtion of 1 1 1 ~  tT .  R. (:all. Srlrrm~y, IRWI, 
pp. 101-104. 

-5 rccoozkni~qnre lo ttlc Suuimn hnsln nntb adjncent tertnltory, hluslra, 
in 189s: Tt\-mtipth dun. T t ~ p t .  T'. S. Oml. 8!1rrey, pt. 7, lfl00. IQ. 1-29, 

ELDRIDGE. I:. A.. nn{l 1\Iwtnaow, nomwr. Hetwrt uf tLr Susltnn ex1Mltlon: 
Maps otid r 1 r ~ ~ r l ~ ~ t J o n u  nf ml~tes of ~ x p l o l f ~ i  1011 in Al~Rka  In 18f& n 81meClnl 
public3ition of the U. 8. CeoL Sure% W, pp. S24. 



E:~!a~nss. H. I.'. .\laskn :lnrT its u ~ i u e n l  m u m :  Xnf Gcq. Sing, ral. ? A  I.Wq, 
JILL lit$ 172. 

text. r~lrltn tnln:: uh-pfvl~w t h e  gmgml*by. gnblnq.  nntl pulrl c l ~ ~ w n i t a  art41 
r r ~ i ~ t ~ u  t41 t 1 1 ~  ~ v l d  tI~4f lv:  n s jw!al  p~il~li~+ati#j~b of the 1.. S. Gm11. Strrvpy, 
1 h!h. lbll. :;!I 44. 

HOI.)IIEU. -1. .\. *l 'r~l imlnnr~.  mtm1.P of firel-testitkc plnrtt : null .  17. R. CmE. Stir- 
VPy s 4 1 .  :!!a. 1:m. IPp. 2ZM31. 

Jtssnr .x~r~i .r . .  W. r. Itclmrt on t l ~ p  r~gion twtwrc~b Rc~arrcctlon ntid the 

- 7 ' 1 1 r b  Ar~Elnk I~lnnt ln :  The ,llnaka Pml!~st1111 nut1 the :llcutlnr~ I ~ l n n t l ~ :  
JI~tlt* t ~ t ~ t l  ~ Z t ~ n ~ r l r ~ f l ~ l ~ ~  IIJ t 'n i i t~s  uf rsplo*ratlni~ 111 ,llns!in In 1 M W  : H ~ l w i n l  
~bl1!~~~~11tl~t11 uf t l l ~  1:. s, (:mi. sur\-q-, Ism, IPIl. ll%llT. 

-- A r c v ~ ~ t ~ r l ~ l t r l ~ ~ u ~ r ~  f i ' r ) ~ ~  I l ~ ~ s t ~ l ' m t l v t ~  Ztay to thc Tanann Rlrcr.  , l ln~k:r.  
l!l ISIIq : '!'~t111tit~ttI ~ \ l ~ l l ~  J I~l l t .  1'. s. CieoI. surrey* I S!I3-!El, p1. 7, 1,. :?24, 

.1 1~r1r-oi1i~rt lww111r.c 111 1 1 1 ~  Sort011 Italy region, LLlnsli~i. h~ 1!W : Srnr.I:tl 
pulrllvt~t 1011 ~ w t  li ltlil " Iltuloi~nr~ lwturw $11 I l ~ r  C:I~P Bume nnd X n r t o ~ ~  Icay 
I ~ V K I ~ I I N +  . \ h~n l~n ,  It! I ! ~ ~ W ~ , ' '  l!bOl, !I]\. 214, 212. 

I:I~~~~~II~I~IHHIIIIC'I~ T1'11111 Yurt I1:1~11ln tu  liotz&nt: Sauna dlankn, I y  r r ~ ~ y  
C I ~  Ilr~ll ,  1i11111111~ .\l)rn, ttll~l l<o\v111; rivers : Prof. Pamr r. 8. Gml. S\~sra*y 
No, Ill, l!IlE, 11, .I!). 

-- I ;tm~!ldryy uf t l l i ~  r-r*nil';i! t'ltltlal. l i l u ~ r  rppion. AInska: Prof. Fnllpr C. S. 
r:vn1, s111-v4*y No. l!wt:l. ]Ill< 12:!-15, 

I L L  . 4 . .  1 1  St I . 1 The mlnernl r e w u w ~ ~  nf tltc 3Iut1ttt 
ITrniipt~lI ~ 1 ~ u t r ~ r ~ .  .I b11$1;11 : I'IYI~. l'npr 1.. S. Gml. S l ~ n - e y  Xo- 15, l!I(l:;, 

[ltl. ti4i-4iq. 

hlorrrr. F. I t .  "I'lhr lizrlxrllrrc. ~ ~ I n r ~ r - ~ o l r l  fl?lR rlt S+wsrd Pminsula, ,kInsl;rl : 
13~qIl .  T*. H. (:tvbb. S~ i t ' vq*  Sn. 2 5 '  l !UM,  p. MI. 

--- The F n l r l ~ i ~ r r n  pdrl  ~tflhcr.ry Kr.%\prrrrl I'rt~Inmtln. A l u ~ k n :  Bull, IT. S. 
Cml. S ~ t n  cy Sn. 24i* 1 f H K ,  1). fii. 

O L I P ~ I . \ ~ ~ .  F. F I .  * *  I '~trt t lel~~li .  111 . \ I l t~ r f l~ l  IIPRO~TKWR r. S, POP 1.995: NInPteotth 
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RECENT SLTlF,I' FRLICATTONS ON ATAISKA. 

All tlf thwc puhliratiora ran 1 1 t h  trl~fainrut t)r <'1111~itltc4 i r ~  t l i ~  folllbwin~ 
1. A lin~itrrl nurnbm xrr ctc.livt.r.tE tth thv Il ir~rtrtr  rrf r,hr Survry, fwin whom they 

can 110 nhteit id,  i r ~ r  of t . l ~ q * -  rrxcrllt c.++rloiri n t a p i ,  ~ t n  nyrplit.at ion. 
2. h rcr tn i~~  nurnlwr arp d~l i \ -~ rwl  tr) Srmnlnw nil41 Tirhprtnr*ntutivr.~ in Ihnvess for . 

dkLri.lrilru tinn. 
3. Ot,lmr mpie" arc, depwitrtl ~rill l  n l l ~  S~q-wrint~nrlr.nr r r i  Iktcurncntn, Wmhington, 

D. V., frnm whom ihcp ran brb lmrl a1 privrr rtiatirl?. atwrvc ~.rb~t.  
.I, Cnpir.21 of a11 G r ~ v r n ~ m r ~ ~ t  pi~lllir.i~tI<in~ nrr ftrrninl~wl in thv princbipal pt~lllie 

hhra6r.r h ~ r c ~ u ~ ? ~ o u t  the L*nit~rl S t a l v ~ ,  n-hrrt~rl~c~y run Fwcrtnmtlfprt Ijy tllwe intermtcd. 

The gengrnphy and gmlogy ur Alwka, a ~ ~ ~ n i l i l n r y  rrf rxbring LmowIwIg~, hy A. H. 
RKMI~S. d t E ~  a sr-rtitrn nn c*liliralv Ily l ' l r b \  t*l:inrt ~ i l l l l r .  r., and a tnpilmpl~ic rnnp 
a n r ~  liewript ion thwwr, I )Y it. 11, ~ ~ , K ) < I { S ,  i bn~ l (wi~1~>a l  l a a p t  ~ n .  '1:). imfi. 32; pp. 

Narrr mining 111 ~ i l n r k s  in JlH).l, Iry A.  II .  Ilnttlk*. I n  l3ullcltin To. 5!@, l!lO:, pi). 
1L11 .,.. 

The mininq inrlufiry i n  1005, hy .I. I[. Ilrrroks. In l7ull1btin ?<o. 'IM, InOr;. pp. 4-9. 
The rnininr i w l t ~ ~ r r y  in IIloii, tlv A .  I I .  Hrrr~rlrs. In Hulltbtin NII. 314. 1807. Irp. 19-39, 
Rzilwnv n ~ t i t r ~ .  I I V  A .  17. ~ r r n t ~ k ~ ,  In  IIullc~iin Nn. 3 4 ,  1!+0t;. pp. 10-17. 
~dminis lrnl  ivrn najn>rt, )IT .\. I I, nnrcrl;.~. I n  Ilcport cln plop= oi invrrlipiinns of 

minrml ,~PPOTLTVW o[ h l ~ r k f l  in 1!11)4: Ilullvt in Nn. 259, 11n.5, yp. J3-1;. 
Admin~~l rn i  tvr n.lr)pt. by .\. I L. n n ~ r ~ l i n .  I ri Hcport on IjnlRregs <;I invr?ii5pti1111~ or 

nlrnrq-xl m~ctrr.wnf AS~uka in 1!HB B ~ ~ l l r t i n  No. 381, l!rOA, pp. J-3. 
Adminutmtivu rvplrl. Irv ,I .  11. l lna ,ks .  In Ilrbprt on prcrrrrm of jnv-i i~mtillns of 

ndncral rIhrntirrhi.s r ~ f  :tllwlin in I!Mt;: H u l l ~ ~ i n  Sn. 316, 1907, p I. 11-18, 
Notw tin thv  pr.tnblrbrlm lit.lti* ~bl .\,pika, Iry (:. 4'. $Win .  Jn ~iullulin N<I. 259, 3*M1 

pp. l2s-I:w. 
The pt~ln~ll~11111 l i c ~ k l u r ~ l ~ h r ~  PwiIir mmwt r > f  -Uwka. with an ncmunl l r f  tliv lltbring River 

cnal cl~bptb~i~.*, I)y t i ,  (>, Mart in. Hullrbrin Sn. BW, 1905, 4W. pp. 
Mkwkr~in fi ~r ,1 Ii~qka mul, l)y ti. C. Ifartin. In 13t1l l r t  in S~I .  2W,  I!lfll:, pp. 1X-20. 
I'hp hll~vlix tvrnl lit~l~ls, hy I:. I'. JIsd m.  In l l l l l l ~ t i l ~  Xn. 311. I?lOT, pp. 404(1. 
MctJlor lnn~tdrc~rfnr~f  K W N I ~  i~nrl p1ar.r.r nliningin .ZIwkn, Ily C. I!'. Fur~ngton. Dulletin 

?GI, 2ii3, l?HIh. 31?3.pp. (Out 11f atock ; ran I ) + .  ~ ~ I ~ ~ I I : L ~ P I C  fn1111 Sti~rrv-int~ntlrnl 01 
I b r ~ ~ t n r ~ r ~ ~ .  IYwlungtnn. 13. I'.. for 3.5 cmw. 1 -\irslmvt in  htsl!thti~i 30. 25!jn l!lO5, 
pp. :I24Ci. 

G r n ~ r a p l ~ i t ~  t l i v t i m ~ f  Alaska. by 3fnrrus Rnkrr, wnn11  t-di! inn by J. C. Mrrrrr  
rnivk, l i i~ l l r t in  a.  290, 19M, G!M pp. 

>iethnda nnd r o d s  ofgrax-PI anrl plartar mininfi ill Aloukn, Ily r. IT. Purinp-ton. Fmnd 
rrlition. 

Map of i \ lwh: =IF, I:StllXIO: I l r p  A .  T I ,  llrrrokn. 

Preliminaq- wprm nn thew Krtvhiknn t ~ t i n i n ~  iliwt rirl,, hluskn, with all intndurtvsr 
sketch ~ r f  the g m r l r ~  arlf  mlf J~c.a~Zvrn .Il:~skn, 21y -hlfrr>d I-T. Hrwks. ~rnfrwioniil 
Paper KO. 1. IW2.- 1% PI'. 

1. 



It' ICW'ENT WRl7F.:T PIX LICATTCINS OF ALASKA. 

T ~ P  i+in.lr I'r*~.it~a.t. .\lnck.~. I , y  .\lirlrF IT. R W I ~ P .  In IJli11~tin Sn. 314, 1W;. yip. 
ISi-2Wi. 

7711- S I I ~ + ~ T ~ - T I ~ I I . I H : I  n-~'i1,11. .Il,t*kn: rlwriptirrn ral t l~r  k'air1anL.a anal R a n l p n  tl~rnr!- 
I ? I I > ~ I ~ - ~  I I ~  1,. \I. ~ ' ~ I ~ I * I I v .  1:. 1.. IIe-. and r, C ' .  Cnl-ert. Rull*tin 30,- .:A;- l l ~ ~ * .  
- 11p. 

Tnpngropf i~  maps. 

Fr*rlynbrl<+ qualrlnnnlr>: rml l~ .  1 : %fm: 1)y E. C. Bamanl. For wit- nt 5 writs n ropy 
Err .$:! p1.r ~ltlll,! CCYI.  

Y I I ~ O ~ I - ' ~ ' ~ T I S I I : L  rvc~cb~i~ rt m ~l)t~:~i-san~[> map vc wale, 1: G Y W :  1 % ~  T. { i .  4 ir~rclinc. 
( 'r~nt:\i?~lvl i r ~  l:~lll~>tilt la, .  2.i I ,  1IKI-5. Strt pulrlishr~l sl.prtntr.li-. 

FoIrl~nr!L.q ntttl It~rr I,  c 'rtdr~li rllstrlr.rs, ra-ronnni,wmt.r m a p  oi: scvlv. i:?-m: I r y  T. G. 
(;a,r~lir~t-, l'u~~it.~iri* I L  111 l:~tllrtin SLL 251, 1905. Sol 1sqi1a~1 ~ * , I I . I C I ? ~ ~ I V .  

Cin.11. 11 I I : ~  l n i n ~ t l ~ .  Yulicrn-T:~l~:~rla region; ,wl+. 1:!25MKI: I,y D, I , II ~ ~ l r ~ m ~ n .  
U ~ L I  1 I t i  1 .  2 .  Lrrt iiul1t.d r~=par~tcl!., 

I n  p r f p r a f  ion. 

Wtt~rr~qr~~lrlEy i t l r r . ~ r i ~ ~ ; l f i n i ~ ~  in  Alaska, 1Wf; nntl 1907, 1)y F. T'. Tlrngh.ha.tr entl C. P.  
ran-1 r1. 

Fairt):bttk~ clnnllrnrl~lt. tnil): ~ c : ~ l r ~ ,  1 :?:moo; by I). I". Ti-itll~r~pw,n. C-nntninrvl ill 
!\~lIla+i~l Ktb. .;.L;. 190+. 

RRrn1,utrr cIrlntlrnnclv t ~ l i ~ p :  .*~1a-,  1:25CWJ: fly I). ('. 17;itll~mpmn. C'ttntninnl i r t  
l ~ l l l l ~ f l t ~  Sib. :; K. lTIO*. 

Fnirl ~ A I I ~ Y  Spvcid I I I : ~ ~ :  -1*:111-. l-t?5Ofl: liy T. G.  Gr~rili~~q. 0 1 1 t l  It. U ,  mSnrprit, 1 

A rrrnnnaismnrl~ of tlw. 1 ' 3 p .  Snmr nnil ntljnc~nt~ pl111 f i{sLI~  nl SrwanI l'r~ninedn, 
L\E:wl;:~, 111 I?Hln. Inv .I. E l .  I l r~nrk~,  G .  I s .  Itic'lli~rrlilrbl~, anal A ,  d .  ( 'c~ll~r~r.  Itr :I 
ulr1.4'1ill p~~ l l l t r  ~~tir>n'r-nri~l*-rl .. Hr~c.rlnttni~~unr~,ri irl i l ~ l k  c'n[rln Nrllllc nnrl Xqrt~rn illiy 
ra giwla. .\l;vka. in l!lrKI." 1901, 1Hn PI'. 

A n.r.a~ltnarmiric,r~ i l l  t l i r -  Nlrrtrrti I:ttv n~n i l~n ,  hlaukn, in 11100, Iry ZV. I ' .  3lr-ntlr*i~hn11. 
111 n rlx.a.inl ~~t~lJ i r .n t i l~ i t  r.nt i t  l : ~ t l  -'Rt,~.onn~i,sr:~rirt.s in 1110 C:ipll h'rlniaa iulrt 1, rrtlrn 
l:,i!. n t.inms. .2ln>bi1, ill I!l(HI. 

A rr~c.~lnn:~i-.~rlrv 11f  1114. nq ~rtltn.~atm-t prrtt ialn 111 Sr\mrrl Y'a-t~in~uln, . i ln~kn,  hy ,I. J. 
~ > c ~ I I I + ~ .  J'n,fv+i~tr\aI Pa~1wr S ~ I .  2. 19W2, W 

T31r. 1111 t l rpci is  r b i  ~ h r  Ylnrl; r..yir~~l. Alaska, hy .p:i. Padlit-r. I i ~ l l r t i n  No, 2 9 ,  1 MJ4, 
"1 pp. 

Rwrnt r l -v~~lopmn~~r~~r  a #i .\ln~k:iu tin ~ P ~ R I ~ P ,  l ~ y  .I. X. C4(rllirr. TLI I Iu l l t~ t i t~  St\. ?50, 
1!115. pp. I Y I  12;. 

Thr. I. 'BL~~I:IYI-TI matti ~r[ar'q.n %-ward T%*ninsnl;~. Iry 1:. 11. hlrlftiffit. 1l11llvtin No. 2.13, 
l:lo.-,q k?, pp. 

Tho Tqlrk t ~ n  rayifan. Itv F. 1.. I l a +  It1 ~ ~ 1 1 I ~ ~ t i t l  Sir. 2s t .  1Wq pp. 145-1 F77. 
Cttrltl ~ ! I I I ~ I I ~ ~  ,#I!  ,S,.~rn&l I'pnine~if.~, I,y 1:. 11. >lrtllit. It1 Iiullr.t~rt Xrr. Sr4, IOOC, p]). 

I3L'-111. 
Thr lil%rlmrttli n-giun. Iby .\. I t .  n n r 4 ~ .  Tn tl1111otin ?ill. X l . l . 1 9 0 7 ,  pp. \t;!-l*l. 
IYntvr S111lpLy 11f Xfrrnv p.~i.w. Svw:ir~I I'*win~111;1, . \ l~t<kri ,  I!Mfi, t ~ v  *I, . 1ft11-t an(I 

k'. 1.'~ IIa~rvI~:t~y. II-nt, r-+ipp!y 1% >uhr Xnk. I<L I~ ,  ]!HIT+ 3 2  [I!). ~i hit ~ > f  ~lamk; rxll 
I,, ].,m e...,~ 1 sf ~ u , , , ~ r , ~ ~ + r i ~ ~ ~ . ~ i t  (.r /,ax.l;m~.nL~ i1.r la .*r-rtt+. i 

n l n t r ~  s ~ l l q r l ~  r ~ f  t l r r b  S q r l t l r -  tr*rl4,I1. .qt.mrtl J'r.~ttlt+tllil. 1'W;. Iry .I. ( '. Ill,yt nnrl F, 1:. 
IIP~ILII~~I!+. 111 n ~ a l l v t t r i  So,. :Ll I .  l'lO7. 1-2 1W. 

m~ X < ) ~ I I I ~  ~ I - : ~ ~ R I I ~  lnv 1:. 1 1 .  ~ ~ i b i ~ ~ t .  11) i\tIli!.iin 34,. : \1,1,  I ~ W +  pp. 124k14~. 
Gold l~ablrlr ' k t  tht. ~;.lqmt~,n :11111 Sit~klnl,  TI\.' r h:l+~l~<. I I ~  1'. <n11111. In nttll~tin 

;<! 4 .  lulf\7, 1, 1 14ft-1"*14:. 
Ceok t~q  n ~ ~ r l  111in4crl k..cnrirr.lr a.f lrnrt I'rdurh. hy P. R, Rmitlt. In Ilulb.tin $,I. 31 4, 

JiUbi, 11 ). i.-17- I f # \ .  
The p d t 1  yll:lr4.v 1 4 1  Imnp  id S4wnnl Prninsuln. .\lwL-n, inrluclinp rho Surnr., roimcil, 

l<qjttptra 11:. J'r+r~ ('!~irr~ivv-. :m11 (hw~I!~opa* ]w  4.lnt t*. lty -1. J .  t 'idl~cr, 1:. I.. IIc*, 
. . u i l .  I 1.  J I .  Ili~lla.tin Scr. 3 3 ,  IaHru. 51 1 pp. 

Topoqrapliic t n n p .  

Tlu- fnlIw~-i~lg t ~ ! a p  art> it+r RIIC 31 .i r r r l f s  t~ V I I ~ ~ ,  4tr $3 p h r  1111n<Iwd : 
( ' ~ L U ; U ~ ~ * J ~ I ~ I  qr~~~tIr:,~t:h+~ Sa-wat~I Pa+~biri~!:i ; N:\II-, I : q 2 3 W :  I T. t i .  G P ~ ~ I ~ T I P .  
( ; ~ l n ( l  <.i 11tr.11 S ~ V V I ~ \ ~ ,  F + \ ~ r { l  l 't*nimuh: $a:dv. l!G25Wl: 1 b t  T. 4 i. t ~I,FIIRL-. 



4% Sprrial, Srbanrcl Frtjinsula; - - ~ l r . .  l.4>25W: Ilr T. ;. @'+mlinr. - 
S1u-I in1 qundlmncI+,, .Srwud Fr-ni~~cul.a: wick, I : %  3W: It!- T. 1;. Grurdin~. - A  ~ l l ~ r w i n r  s n n p  ;rnrr. fur ale at r-; @!i ts  a ropy. trr$lrr p - r  111111tI~-rl: 

a.r< ,,I i I ' ~ . n i l > r ~ ~ l u .  nuri hmwtern pmtion r;t. fdrpmphir: n.ca.~nnais~ncr 01; w l c ,  
t .'YMHln;1>1;T.Ci.Iir-rrlinc. 

- F ~ P : I T I I  ~'c.iljnnda, ac,rlllwcsr~n pr t inn  of. tapmnphic rr*r.nnrui*mnrc (IF; mlr, 
I : 2,~)OrXYI; I r g  T, G .  G~rdinr.. 

jewotrl f 'r.n~nuul:i, s~buthrm plrtinn c d ,  hymqmpK~c rr.trrnn:iisrnnrr- r d ;  w d r ,  
1:250fW: 1)y T. G. I ;,.rtllnr. 

trp. 172- 1 s:,. 
G I  I I r a 1 I a m  I ,  I ,  1 . J ~ l i  Er~lle- _ -  
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