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THE COAL RESOCJRCES OF THE YUKON, ALASKA. 

During thr sumnler of 1 ! 1 ( ~ 1  t h ~  writ~r  WHW rl~trriled to make an 
~x~tminlmtiot~ of Ihc rml dqmsit.r ~ I O R R  Ytikon Kit-er, in ~ ' C l ~ k a .  K i p  

instrnetiona were, in part, R- frdlow.r: 
Yo11 am hereby ae~ignd to tha work of mrkinn R gtwlnpiv m n n a i m n r e  of the 

Yiiknn Hiver from the intemationn! hnndary In the ~ Ie l tn .  
The mmt intp*tant mnnnlic. pml)le~r~ is t h ~  i r l r ~ t i p t i o n  of the ma1 dcpnrits. 

Ynil art. r x p e r t ~ l  to make x cawful rtnaly nl s1E tllp mml w*ma which harp \wen 
explnitet ~ d i a ~ n t  to your mtllr of travel. Lt i q  i n ~ p r l a n t  tu olrtain ~ ~ l r n n t o l r w i c  
d a b  in r*r~T to Ihp at the twF. PIMI n~m a h )  ~.TIIPT~WI tn v i ~ i t  nu(-h 111awr 
d r p i t q  nu 1 1 1 : ~ ~  I W  easily mcwsihl~ Irnn~ tttc dyer. f u l ~  will dcvut~ R ~ V ~ H I  attell- 
tion to the prohlnns of Hratign~pl>?- of Yukon HErt-r &ion, ~ n r l  art! t*xlmt~rl to 
visit the varione Iwalitiep at nl~icla fnwil~ t rav~  Ixwn [rrlln~l and ~ n ~ k c  < T ~ ~ W W ~ V E  

collect iona 

In compliance with these iinstntrt i m p ,  R sm1~11 p1.t~. consisting of 
Sidney P ~ i g e  and Chrtr1e.i. Kronhol~n. cnnnlp hnnds, mnd tho writer, 
geologist i u charge, left S~nttle enrly in .lurir. nnd went 1, ~tcnmar 
and milxriy to Damson. Y u k o ~  Tcrri tow. Thrrr n cnnoo n ~ d  n POW- 

h a t  were p~~rebawd. 
The party left Lhwson .Tuna 15, nnrl thn followi~ig tJhrra n~ont l~s  

were . v n t  in n stncly of the geolo~y itrid con1 rasourc?og dong tho 
Ptrkon for l.?i#r milrs. The gmter part of tho investiptioa wnr con- 
fined $0 t h ~  actual r ir -~r  Fmnk, yet the work war extended away from 
the 5tresim w h ~ n  timc and c.irc.umwtances would pcrmit. Thr work 
W M  mntinurd until It hr! clmt! of tltr swm,  ahout the middle af ,%p- 
t ~ n l l e r ,  whirh found the pr ty  nt Pinlute, a snlall native, settlement 
near thr h r ~ c l  of the d ~ l k  At this point t.he party amharked, S e p  
k m h r  I?, on thc rircr ntcnnler J/rrhsl .J; lf ialy  for St. blichael, and 
thcnrr returnrd to Seattlc. 
In thn pron~cubion of the work thr! writer received mnch assistance 

from rewidcnt.w of  hlnsk~r  dong the route. The iavest.iption FFM 

p n t l y  c ~ p ~ d i t r d  11y many h r o r s  rewired from w n t u  and oficials 
of the Northurn Comrnr?minl Company. Much mal~rxhle information 
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east, the basin is not outlined by any mountain chaL, and the tributa- 
ries of the Yukon interlock irregul~~-Iy with thme of the Lirtrd, which 
is confluent to the Mackenzie, and with tlie Stikine, Rowing into the 
Pacific. The chief of the Yukon bribnttiries are the Koyukuk, the 
Tanana, the Forcrzpine. the White, the  yell^, rtnd the L w w .  The 
k t  two rivers named unite to form the Yukon proper. The general 
trend of the upper drainage channels of the httsin is ta the north and 
northwest to thc point where the yuko~l touches the Arctic Circle; 
at this point the rirei- makes a, right-angled ljend to the southwest and 
continues to hold this general course to the heat1 of the delta. 

The cab-,hrnent basin of the Yukon, which includes abut  onequarter 
of the area of Alaska, l iw  for the most p a ~ t  in  what has been called 
the Central# Plateau region-that great disseckl upland area lying 
between the Rocky Mountain system on one hand and the Pacific 
mounhin system on the other. In ih upper course the Yukon Valley 
is incised to n depth varying from 9,000 to 3,000 feet, rtnd ~ R F )  a width 
of from 2 to 3 miles. Near t.he internmtional boundary tho tvalleyp 
contracts to a width ~nnging from one-hdf mile tm R mile, and 160 
miles helow it broadens oirt again rrnd rnr,rgt:s into that oxtea.rive low- 

' land known M the Yukon F l a k  Through this lowland the Ytikon 
frnds its way by many intricate channt!l~, which in places ~ p r o ~ d  out 
to a width of 10 or even 15 miles. Betow tho fiat# the rive]' flows 
through a constric.ted part of its valley, known aa the Itarnparh, f rom 
which it emerges near tbe mouth of the Ttinana. For about 600 miles 
below the hrngrrrt-9 the valley is broad, and the river rne~ndcr~  over a 
wide fl md plain. At the head of the delta the Yukon mplrttc~ into 
a number of widely rlivergi n g  distti btltaries. 

Since the Ynlron is one of the p e a t  r i ~ e r ~  of the world and is navi- 
gab10 hy sterner for ovrr 2,000 miles, and in Imtb winter r ~ -  ?. summor 
is tho g m t  natural highwny of t~nvel through tho interior of Altb.qkrt, 
development hw been more rapid nnd expIorrttian has h e n  made more 
complete along it than in most othel. p r t s  of Alaska. 

By the middle of the ninetmnth c s n t u ~ ~  the Russian and I4udmn 
Bay fur traders hrid already eshblished thernselres on the Yukon, 
and up h the time of d i n c o ~ c r ~  of gold, in the ewly eighties, this 
trade w w  the only thing that hrought whito men into the country. 
Afkr the discovery of gold rnany prospeetow nlde their way into the 
region, and at the time of the finding of the Klondike placers, in 1896, 
mining waa carried on at sevemI points on and near the Yt~kon, and 
camp8 ware eshblisbed at  Rampart and CircIe in Alaskaand at Fnrty- 
milo on the Canadian ~ i d e .  A t  thnt time one or two small ~ h m e r a  
brought all the supplies from St. Michael for the mining cBmpR and 
trading posts. The influx of population brought about l ~ y  the Klon- 
dike dimoveries led to a phenomenal development of the transprtrl- 

a&WkS. Alfred H., Geography of Alaakt~: Fwf. Paper U. S. Geul. Survey h'h -. 



compiled in 1902 and 1903 by E. C. B ~ r n a r d , ~  of the United States 
Creologir*l S n r r c ~ ,  hut haq Rome minor ool-roctions and additions from 
data obtained hh\- Mr. Snip .end the writar. 

Eteferences to coal otrt4:rops Brr! not uncommon in some of the e~rlier 
writings on trawl and axploratian in Alaskn, hut up ta 1895 no ~yfi- 
ternatic attempt had heen m ~ d c  t6 gather this information together. 
In that year v is i t~d  nlItnp of the Iocalitim where cod accllru in 
the Pacific cmst p r o ~ n r e  of AP-ka, and in the; report"m9ed on thin 
invcstiption i t~cIudd ~t Humrnnry of all the avdal~le  data in re~mMi to 
the ~ m l  in tht! intr?rior. In the following year Spurr visited a nl~tnhor 
of the coal prospcts on tho find ernbdi~d descriptions of thorn 
in his rt~port.~ Tluring the pcam from 1898 to 19432 information in 
regnld to con1 jn Al~akn WFM pthered by the rariow p r t i e ~  of t b ~  
United S t a h  GouIogical Surve_r working in t b ~  district, nnrl nlso hg 
~~ctnllesg nf the Unnrtdjau survey in tho adjac!ent partn of the Yukon ' 
Territorj*. l lrook~ ~ ~ ~ n ~ r n a r i x e d  aU ttiic: inform~tion in a reportd 
which ~Eso contnined n provisional tahIo of corr~lntion of the conl- 
henring horizons. 

I t  will lw thc purposo of the following rvport to ~urnrnnrize the 
rconornic resul ta of thr present invrntipation of tho coals of the Yak011 
and to cons id(!^- hricay their commcrcirtl bcnring, while the discussion 
of thc more p~wcty sdeutific prol.11cm.s wilt l)c lcft for anoth~r report. 
It. is lloped that  this report. in spite of itn incomplctrnms, may aid 
t,he development of m1 mining on bha Yukon, which tuust be of 
importance in connection with the exploitdon of the other 1'Psource.r 
of this northern region. 

ntr YekLn is the l s q ~ s t  river of A l ~ ~ k a  and one of the l~rgest on 
ihe continent. It has R length, from its mouth to tho source of ib 
longest trihutrtly, of ~ h o ~ t  2,400 miles, of which 1,30Oe miles are i n  
AIasktl (XPC map, PI. T), I t  empties into Bering Sea, and its h e d -  
waters lie fnr to the ~oi~thortst, in Briti~h Columbia. Its drainam 
basin i n c l u d ~ ~  a Iarge, irregularly ahapeci Rwa. mughl~ hlockt.cl o h  
by tha Rocky Maul1 t,nin qgrtcm on tht: north and east ~ n d  by ranges 
of thr Fcificf aloz~nhin ~y.rtem on thc sonth and west. To the math- 
- - - - - . . -. -- . . - .- -- -~ 

nBmok~.  A I M  If.. The $e~g.mphy of hlnukn: h i ,  Pap~r U. R. Beol. Bnrvcy KO. - (not PI 
pobllnhd ). 

bm13. Wlliam H.. Repnrr nn cml andIJpiteolAlaska: eventeenth Ann. Rept. U. R. Gc~~.Rwmcy. 
pt. I, lrn, pp. 769-w. 

rSpurr. f. fL, Iim1<*y nl  llbe Yukon ~ l d  dtstrlct: Whteenth Ann, Reyt, 11. R. Oeol, Fuwpy, pt. 3, 
I M ,  pp, 10141. 

dBrooka, A ~ ~ W I - J I . ,  I'ruul m m e s  of AT- TarmB-md Ann. Rept. II. B. Os01, Rurvey, pt. I, 
1 ~ 2 ,  pp. si&tn. 

T h r  t'. K (:osst Rurrcy (eccRoute Jiapof Yukon River. Chert 190.80Dll) cnlimrtss the dintante bg 
rlvcr fmm Rt. 3lkchfir.l ro I)awmn at l . n S  milen. River pilotmend ~teambmt mcn e~tEwnto tho wme 
AtqI~r~rc at ~lhnl-P 1-93l mllm. The uctnal distance probablr fnlla TlpLlrcrr~ t h w '  t.attmntcs. 

J11mnks, AHwd II . ,  Geqqrnpby of A I s W  Pml. P a p r  I?. S. Geol. Bumeg No. -. 







mineral rwarces of the region, but no intvstigations wero made 
by a gealogjst until 1888, when Dawsona visited the u p p c  basin. In 
the following ymr McConnellb extended the observations of Dtkwson 
as far t l ~  Fort Yukon hy his trip down the Povnpine. Furt,her 
info~mation was obtained by Rumellc in 1890, who ascended the full 
length of Yukon and Lcwes rivers, and by Hayes, who entered the 
h s i n  by wny of the. Hootdinqua and left it hy the Whitc Kiver 
Valley, in 1891. Somewhak more systemutic w o ~ k  mas begun by n 
trip made by Spurr. Goocl~ich, ~ n d  Schrder," who in 1896 made a 
rapid reconnaissance of the river from ChiIboot P n s ~  to Nalnh. Tha 
rerrult of their work led to tho pul~licntio~~ of the first geologic tnnp of 
a section of the TTukon, together with nllggeations for the corrclatio tl 
of the work of all the pret~ious invc,sti$;ntom of the region. Sp~irr'w 
report wntainn tht! f i ~ s t  ntterupt at n deklmination of the atmti- 
p p h i c  aucccssion in the lmsin of the Yukon, nnd in the accompany- 
ing table his nomrncIat~lre Srns h e n  accepted as far ns pos.rihle. In 
1898 SpuwJ made a reconnaissance in ~ol~tl>western Alaska, and in  the 
map mompartying his report, ernbodied the results of his p~evious 
inve,rti@tions on tho lower Yukon. In the name ycar Brookno lllsde 
a r~connaissanco of White rand T~lnana rivers. In 1899 Gch~.ader" 
studied tho geology of Chitndlnr and Kopuknk rivers, atld tliiis * 
extended the knowledgo of the nt~nti~rrtphj- from the Yukon north- 
ward, while Rroolm' made a reconnais~a~nco which extended to the 
Yukon at Eagle. In 1901 Mendenhatlj m d a  a trip from Fort 
Hamlin to Kohebue Sound, and the 1-esult of his work throws Furthvr 
light on the gmlo,gy north of the f ukon. I n  1902 Brookst Iwi~tfy 
sunlrnariznd dl of the n~?tilnhle information r~garriing t,ho stwtig- 
r a p h  of tlla Mcsomic! nnd Tertiary terrrrar* of tho Y uknrl. During 
the laat few ym1.s the Canadian gedogistx hnv~.  lmon nctil~cly at work 

aDamon, C e u r p  M.. Report on an explomtlon 111 tho Yukm cli~trlrt. F. W. T., nnd adjnccni 
northern pa-lim nf Brit i~h ~blumbi*: Bool. nntl Nut. Illst. Gurv. Canadu, Ann. Rcpt.. RelF  scdes, 1.01. 
3, pp. 1IZ-ZTiB. 

11 MeConncIl, X. G., Report orb nn explomtion in Iha I'l~kon A I I I ~  Mnckemlu river twillu, N. W. T,; 
-1. rrnd h'at. Aiet. Furv. Ganndn, new scrim, vnl. 4, I M 9 ,  pp. 134IL145D. 

ORuwII, I. C., Notel on the surfnce jicolyq- of Alnukn: Rult. 4:Wl. h. Amerlcn, col. I, 1R89, 
pp. W162. 

dHrryw, C. lVI l lnAnl,  An ezpedltiml t h r o u ~ h  the Yl~kun dintrfrl: hht. G w .  Mng., vol. 4, I+%!, 
pp. 117-13. 

f lGeo lom of tlirl'ukon gold district: EI~hCrenth Ann. Rrpt. 1'. H. Gml. Ylrrvcy, pt. 5. ItWR, pp. 
87492. 

I Rpnrr ,  J. E., A recotmnimncc In muth\vcstwn Silnrkn 111 1M: Tverltieth Ann. Rept. V. 8. Gml. 
Rurvey, pE. 7,1899, pp. 31-264 nod m p s  4-14. 

wBmok8, Alfred H., A rrr!nnnlmncc i n  the Tnnnnn and ftUtu rher Im.4118, Alafkm, $11 l h W  
Twentieth Ana. Repk. G. s. Geol. Bnrvsy. pt. 7 ,  ia99, pp. 42M96. 

hkllmrler, F: C., Prellmimry r e p n  on EL reconnnigsance along the Chmdlur unri Koyuknk rivm, 
Alaska, 111 tP99. Twenty-flrst Ann. Rept. U. S. Gml. Survey, pt. 2, 1Ml, pp. 4414%. 

iBmolrs, Alfred H., A reconnnissaiwe fmm Pyramid Harbor to Eaglo City, Alaska: Twenty-Rnt 
Ann. Repi. C'. 6. Geol. gurney, pt. 2, pp. 331491. 

5 Mendenhall. W. G. ,  R q n ~ a i w a n c ~  from Fort HnmFln lo Koteebue Sonnd, M&a: Prof. Paper 
D. 8. Qeol. Sorvey No. 10,lVa. 

kBmoks, Alfred A., Cml resomm of Alnake: Twenty-nd h n .  Rqt. U. S. M. Surrey, pt. S. 
IP(Y2, pp. 61E-571. 



tiom fncilities. ~ r g  t h ~ t  in 18:)s an11 I8W fhwe wew nearly lDn steamers 
on t h ~  Strkon ~ n d   it^ trikutmiw. At present pmhbly 85 s h m e m  
fttrnish shll thr. trnnngohtion r eq~~ i r~d .  At this time the prineipl 
AErwkan wt.ttl~rn~nt..r on thr river RTP Kmemfski, Anvik, and Xulato, 
J ndin11 ~{Ifnge*, ~ n d  Tanana, hrnpe, Circle, and F&~le, mining towns 
1:nited States r n i l i t n ~  p s t n  RW maintrsined at Tanma and F~gle, 
kntlrrn nn Fort CiihZmn atid Fort Rghert, respectirely. PIS. IJTT B 
and vr, /I nhow ~ i n w ~  of two c h ~ M ~ r i ~ t i c  town-Eagle, a ~ettlement 
of w h i h  men, %ncl Xulata, ~n Indian village. 

Tlln c h i t ! -  of Thwson, in C~nadinn territory, k the most important 
scttlcrnent on tho Yt~kon, and the traffic of the river con~ists largely 
of imighttotttinpoint. TheJThitePa%~andYukonRdlrdcon~-  
p t o d  with thr river ~ h r n e r s  for  the h w r w n  f re igh t  All perishable 
p1~1.q fur D A W W O ~  and points below go 1 1 ~  this route. The greater part 
of t l i ~  freight, hctm~vr,c, s t i l l  comes h~ the longer nod slower river 
maw. Thu ~ t ~ a r n a r ~  plying on the Yukon up to the pre~ent time 
I~tivn, in tbc ntajctrity of meg, depended for fuel on wood cut and 
pilad on thn rivnr hankn. Fl. IV shows the chamcter of the ~twlmem 
n,nd thc nattrre of tho fun1 umd. In the earlier drtyrs of s h a ~ l b ~ ~ t  
nrtviption iG wnrJ cu~tnrnary Qnr steamboats to tie up to the river 
h n k  while thci r crew CII t wood and cnrrid it on hortrd. A few of 
the river ~ t m n l a r ~  now burn cod altogether; othors burn both coal 
nnd wood. Up to the present time mood has I m n  miIy obtained 
nmr the river bank%, hut ~ i n c e  the timber of the Yukon i~ smsll and 
of alow growt,h, the supply is limitad, nnd woodcuttors are obliged 
to bring it R grmhr distance evory yew. Pl.II1, A shows the general 
c.hn1w4*kr of thz! timber which has afforded fuel for river stettmers. 

Cat1 mint:# h ~ v o  boon operated at a number of points, the ddest 
being tho Ilmm mine, fimt known aR the Miller mine, 25 miles ahore 
Rttmprt. Mines in opemition during 1902 are located at Five Finger 
Rnpitl~ and Cliff Creek, lwth in tknadian territory, and at ~everal 
pointh3 new. Nulato, in American territory. 

' r h i ~  (m1 hrtr heen burned with wrying s u m s  by Tnkon &her 
sknrnem. Tbc resulh obtained delepent1 on a nnmhr of factors, among 
tbr~l l  hcing the C ~ R P R T E ~ I -  of the rod, the applianm for burning coal 
on thr. H ~ P A R I P ~ ,  RRCI the experie,nm of tha firemen. It is planned 
to neo petroleum from the Crllifornia 6 d d ~  fuel on .wme of the 
~ h m e r ~  of thc Northern Commercial Company during the season of 
1RW. 

f i K r n &  O F  OEOliOGY. a 

The first notes on the  geolom of the b i n  of the Y&n were 
fhmc m d e  by DslF,%bo ascpnded the rker to Fort Pnkon in 
I S .  ~u-aent tmvrlem ocmianeUy referred to the geology and 

aThlrmkckh nt t h  mm m wnd mth Ihe m1bhTntlOnob Ms. A l f f d  IT. -fa 
b kt$, n+. K., Am. Jour. .+I., 3 wr,. vol. 45, I=, pp. 9 7 4 ;  ais3 EulL C. B. Q d .  S n m e y  No. a, 

p. 247. 







stl~dping thc ~trnt,i~mpby and mineiwl resources of tho I'nkon Terri- 
tory. Notrthle among these is It. G. McConnell. a 

The following tnhle is intended to prewnt, in a aancjse form tho prcs- 
cnt fitate of knowledge of the stratigraphic column of the Yukon hclow 
the int~mtltional boundary. The t n b l ~  is based on thn ~ P A I I I L ~  oof n11 
prcvioun i~~vcstigntions of the region, nlotlifi~d hq tho finld studie~l of 
the vriter rrnd the stndics by varioa~ pleontologiah of bllt?  collection^ 
made. Thc~ugh ra number of horixonfi wore fotlnd which up to tbc 
tinir! of the present jnrestigation wero unknown in tho mgioa, it 
hnn l )ew~ thought. hest not to introdnco any new forrniit.ion narncs in 
t bie pu hliration nor to attenlpt nny far-rwhing ~at'rclnt~ionw. The 
formatio~~ Ramex dreatlj* rurrrn t in geologic l ikr'nturt! have been 
retained as fnr ~tthep were horncout lty Chp studies of ttin Ingt, sen.ron, 

Recent., ...... - 1  blluviom.. ... .I-.-. ........... .' Ftwrl-plah~ tl~lrlmitti. 

Plei~tocene? .... Pnkon ~ i l t a  .... Unmnfnmif,y . Fmh-water ailh, a d s ,  and 

' (7) Fmlt-wnter m r l d o f l e ~ ,  irhlllm, 

Upper Crcta- 
cr0118. 

Loser Greta- 
reons. 

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

................ 
D. ......... , ....-...-....... 

Confortr~ity P.. . 

(7) 

nnri c.onglorncrntw. 

Frr~li-water and m~rine mnd- 
~ t o l l t * ,  nhalre, arknees, and 
r.oi%~lomerat~s. 

Frmll-water F R I ~ ~ I I B  a n d -  
er~ncw. 

(y  1 M~ri lro  blnck, ~ laty  sbaIe~, and 
t l ~ i n - l ~ d ( l w l  limwtones. 

. Penni~r~.  ...... .I ................ ITncnn forrnity 

.... LaserCarhonif- .. ,.............. dn ........ 
emu.  

I)erPoniml.. .... Urnpart wricw. I ( ? I  

Older- than Ik- Fur ty~~~i l~wr im I 1Tnr~nl0rtnity . 
tanlan. I 

T)o .........I 13ircI! C:wk 1 CLlnfnn~lity .... 

Undetcminptl . . P ~ l l y  gncimm.. I:arwnformity . 
I ' wnF I 

Marine, mamive, w  hit^ lime- 
utnuca, 11eaq conglomerates, 
nijri gray ul~ala, 

Marine l ~ 1 a c R  slatecl and thin- 
I~erltlPd limmtones. 

1'nl~-anic material, intermded 
rv i t l i  linwtone, ~hk, etv. 

Frhiats and intarbddd lime- 
atones. 

Qrrartzites and whi&. 

( ;nekIr l  and schi-e pmp 
i tm. 

The ~ection dong the 'JTukan betwee.n the internationrrl boundary 
and the delta inr.ludss torran- widely ~ e p m t ~ d  in the geologic column, 
-- 

aQPcCwnell, R G., Yukm aifitdct: Summary report of bhe CeoloSfd E m e y  Dept for the y w  
18W, O t b m ,  3931, pp, 374% 
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rtnd in some instances hnving very intrirste st,mtigraphlc relations. 
This ~uwpupion conhin~ uonle horiron~ which h w e  been fairly well 
estahli~l~ed hr ~tmti~mphic and paleontologic studiep, hut alw, othew 
whose position i n  the p-oloric column is very much in doubt 

An examination of the table will show that the oldest rocks in the 
region tire of rr mcihwid rhnmter, and for t.hese the name Pellp 
gnefm~ii hw h e n  w a w s E  Ihy Brooks snd nccepted hy MeCon- 
nell. These Pelly ~ n r i w ~ n  nrc* an intrirate wries of crptalline. 
rocks whost! genesin in douhtfui. A part of the rocks p u p e d  with 
these g n e i s ~ s  arc n lhmd i n t n a ~ i ~ e s ,  ar~d closer investigation will 
undoubtedly nhow tbnt nome of then1 rrre younger than tbe  sediment^ 
they are s u p p e d  to undrtl.lie, Onr belt of the Pelly gnei~ses occum 
in the F'ort~+mile, along tho nxis of an tlnticlinrtl uplift, as dmcribed 
hq' Spz~rr, and anoth~r w ~ n  Heen hy tht! mri t ~ r  Between the Melozid and 
the IFukon. The gneiwir R R ~ ~ P H  nverywhere  show^ evidence of havirlg 
Ireen ~ u h j e c t ~ d  to profound m~trtn~orphi~tn. The PelEy gneissas are 
~u~ceeded  unconfol-tnrthly 1)y n ~ r m t  thick nee^ of quark-whish and 
quartzites, ctlll~d bj* $purr tho Riwh Creek seriep. These pass shove 
into a white cryutallino limostcmc formation named the Fort.pmilo 
series l!y Spurr. h t , h  of thew ssrien tind extensivt: develapmont in 
the upper part of the iwgion under di~cusaion. Tho Hampart series, 
cbamctcrizcd by rocks of gr~anish color and preponderance of volmnic 
matmid, aver1 iw them unconformnM y, ~ r ~ d  i n  prohahly of D ~ v o n i ~ n  
age. Thn two older forn~~tionn art? inore altered than the yonngcr, 
hut all have underpno connidemMa d~formation rtnd igneoun intm-  
siona are abundant. 

Sear Seventprnile Rirer the writer fnmd s *wries of black slates 
and &hales jnterbedd~d with thin hnds of w m i c ~ ~ t a l l i n c  lirnestonkq, 
in which Lower Carboniferotw fmi lu  wore found. These beds RW 
intensely crumpled. 

The next succeeding horiwn is the 80-cnlled Tahkandit series of 
Spurr. whivh is z u d e  np of conglomctraks, wndstooes, and shales 
overlain bj* a heary bed of ~~rnirgnta l l inc  limestones, which has 
yielded abundant fossils near Nation River. These fomiIs are 
regasdd as Permian. SpurrTs T~hknndit gmup iu not included in 
the accompanying table, becrrust! he p v e  to this name a broader 
sjigniticanc~ tban can he accepted in thc present investigation. This 
sandstone, congIomt?rste. and limestone series i s  clmely folded and 
much rnehmorphosed. 

Relaw Fation Rit-er the PermIan bed@ nro overlrtiri by a great thick 
ness of black, slaty shale containing some intercalahd beds of lime- 
stonea and calcareous sandstones. In thoae h d ~  the writer found 
 fossil^ which were determined 1)y Dr. Stanton to h Awe?/! of Lower 

aThlu river b known in AlwkR s9 the Mdoalknkst. Melor1 h here I ~ M  in conformity with the 
Q@cMon of U. 8, Roar13 on Gmgmphlc James, " kalrat'' bFln[r merely a native b m  for river 



Crat,aceou~ age. These beds would helong with Spnrr'~ Mis~ion Creek 
group. name hm, however, not ~ R I I  mtnin~rl i n  the present 
str~tigraphic clm~ifimtion, bmn.sp, it was found thnt lrnder it Spurs 
hnd included be& a8 widely ~ e p r n t d  in tlic gwlo~j$c rolumn iw the 
Eocene and Carlmnifemu~. The Lower Crctnceoltr bedsoutcrop for 
about 80 milev along thn Y l~kot~ .  The hr-dr Rrc mt,hcr ctmelp folded 
and somewhat faulted. 
On the lower portion nf thr vivrr. nmr h'lllato, mme fresh-mnter 

r~md-bearing beds have herrr found ~vhjch nre n l ~ o  prohl~ ly  mignahle 
to the Lower Cmhcwu..t. Thew Fwrlcr nrr chiefly cltIcnrcous m d -  
stones, with Home whales. Thry differ from the h w e r  Cretaceous of 
the upper r iwr  in that they nrc nppnrcntl of freuh-wat,er origin. 
Their relation to thc ITppsr Crt*taceoas which o~~tcrops in the vicinity 
bas not, h w n  dcbmin~t l .  

The Cpprr C'r~br-wuw is reprcsentcd nenr Kulnto by sand.qtones, 
conglorncmtcn, nnd dark-c.alored rrhnI~s, whirh outcrop along thc. river 
at intrrvnls fo r  nho~lt  IIK) rnil~s. '1'bc.s~ have in part yieldrd a m ~ r i n e  
invertebmta fauan of Cpper Crettlcma.9 age, as determined by S h n -  
ton. Fo~sil plants \Fern fonnd in the same general horizon and wetw 
n~signrd F)y Dr. Knowlton to the rpper Cretxceom. It iq  avidont, 
thercfarn, that thcne beds inrlndc hoth marine and f resh-wnter d ~ p o ~ i t ~ ,  
Tlla ireah-water h d s   ram^ m t l s  of co~nrnerci~l imporhncc. The 
Cretaceous hrtls hncc unrlsrgnnc ronsidtral~le de fo~mt ion ,  hut nre not 
metamorphonad, and, in fact, arc only slightly inrlumterl. 

Tho succeeding horizon is rnsdo np chiefly of ~landslona and con- 
g lamem~,  with wwme #bale. It in cnllrd tlw Kmni ncriea, and is of 
Upper Eocene age. Thaw beds wridly c a r 9  nhundanlt plant remains, 
which show them to hn of fieah-water origin. The ICrtlni wries hm 
h e n  named from its typical occ,arrenrv on Kensi Prl~insnln and ha8 
h e m  identified in  various othp.1. p s t ~  of Alnskn, It orcllrs i n  isolrrted 
arms on the Yukon near the lmundery nrtd ncnr linrnprt, and ig more 
exbnsi~eIy developed ncRr Nulnto. On the tlpper river it unronform- 
ably overlim vvarioun horizons Ifllow thu LTppcr Cwtaceou~, hut near 
Xrtlato i ts relation to tho IJpprr Crt?taceortu sperns to ho one of 
conformity. The Kenai Iwb nrn, RFI R r~iln, litt,Io disturbed, bnt in 
some lmlities they hnre ~uffrrcd considera hla deformation. Tho 
Kenai is the p n t  coal-henrin~ horizon of Alaska. Ita m l s  am um- 
ally rbaracterird by the prcsencr of fossil r ~ ~ i n ,  or nmber. 

Tertiarr horizoncr yorrnpr tllan tbc Kertai h a v ~  a.s yet been only 
lwa l ly  differentiated in  t l ~r  l~mr~inc~,  hut the evidence poinb to mn- 
siderahlr dereIoprncnt of Jfincene or Pliocene beds. SparrU described 
aomp! lipite-haring wnds find c l n y ~  on Blission Creek near the Yukon, 
under t bo nnmp " 'rwelvcmil~ Irds," and mme cross-bedded gravels 

-- - - - -. - - 
aGwlo#y tho Yuken wld rtlRtttrt: Akhteenth Ann. IlepL (3.8 G m l  h e y ,  pt. 3 , 1 W  pp. 1W 

and 103. 

Bull. 318-0-3 
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and s u d s  xt the Pali,des, which he cn l l~ !~I  the LLPnliande conglomer- 
ate." These two wcnmences he refirdu na probably of Mioceno or 
Pliwene age. 
Fine silt deposits are widely dietribllkd dong tha Yukon and r l ~ ~ n g  

of its tributaries. These occur am terrnct-s along the vrrll~,v walls, nnd 
thr tllufi formed hp the undercutting hy the ri vcr of thoac tcrrares 
nre con,gpicuourr features of the l andmpo of *he Yukon, 71Tithin tho 
limit of glaciation t,hese silts are found mantling thc till. Tho ni l t  llnn 

n thicknws of from 50 to 200 feet or more. 
'Shcaa beds have h e n  described I)y rslrioas writem, I r n E  mom wpe- 

c i ~ l l  y hy S p ~ r r , ~  who named them the Yr~kon silh. Tgpfmltlly, the t ~ r -  
rnne i n  mndn of buff-colored gilts, often resting on h l  gmrel hrd~,  
which may or may not he of tbe.mmeage. Tha 17ukon.rilts R ~ C  for 
thr niont p r t  OP Pleiahcene as is shown hy Imth rcr.trhrnte and 
i n v a r t ~ h m b  fowil~. The silh are found iehng zlnc~afor~nnl)ly on all 
of the oldrr formatiow, except possibly some pravel~ which t t ~ y  IF 
of I'liocenn and M i o c c a ~  age. They are sepmted by an unconformity 
f rcml tho Kcnai series. The silta, though ontirely unrwnsolidated, are 
in ~ I R C C R  thrown up into broad, open folds, and at one localit!. faulting 
wns ohservcd. This deform~tion urnally makes it ea*y to seprmtc 
t h ~ m  from the reccnt all~~viurn deposits, but in some ewes the recent 
and older wilts are entirely confonnshle ~ n d  a n  not h diflewntinted. 
It is probnhlr that more dctail~d fit~idies will show that R part of wbnt 
i~ now rcpded  ~r Yukon witt will he fozi~~d Zo belong ta nnp of the 
I U ~ A I "  Tertiary horizons. ,Some impure lignite t d s  have bocn found 
in these ~ i l t A .  

Tba yoi~npat wtlter-laid d e p i h  here to h canaidered ur0 the 
s l l ~ ~ v i u n ~ n  of the river and stream val1ep.u. Them are ofbn vory sirni- 
lac to the Pleiatocenr silts, hut IL~O mually of a darker calor. They 
arc! fnand in tho flnod plain@ of tho river and form extensive. dopsits 
in the hrml lowlnnd known nR the Ynkon Flab. In places whel-8 
the Yukon niEtu hnvc \men warprd down hdow the present level of 
the r i r ~ r  tho alEuvinrns wat confomlilp upon thern, but usually th0 
relation is one of uncon formity. 

Some areas of volianin rockg are found an tha Yukon helow the 
mouth of the Kog~ikuk. Them are laws and tuff9 of ande~itic and 
bdt i r  nature. IIotqaltic or andesitic dikea nre not uncommon in the 
pre-Miocenn *dimen&. Spurn0 has disrumod similar mcnrrences in 
the Yukon Basin at some length, and auggcated tho e ~ r l p  Miocene or 
late Pliocene ago of these extrusives. J m l  deposits of lignite* 

-- -- 

aOeology of the Yukon gnld ditrlrt:  Yltphwcnth Ann. Rrpl, D. R. Wl. Rurrey. pt. II, IRRP, pp. 
m-El. 

~ R ~ u P T ,  op. c i t .  p. 189: l3mka.A reronnalllslare In the Tnnnna mnd mitt Alrcr hapins: 'PwpntIetb 
Ann. Kept, U. S. Gwl. Survey, pt. 7,189,  I),  475. 

c~wlogpof  the ~ukw gold dinMct: h%htewth Ann. Rcpt. U. 8, Qwt. B m c y ,  pt. 8,1119~. pp. 
M'L2W. 



I DTSTRLBUTION AND CHARACTER OF TRE COAL. 19 

taually of p r  qnalit~ ~ n d  of no fi~onornir: rnlnr, nro conlmon in thcw 
tuffs. At n pint dmut 60 n~iEennlmve Knlrng~nnttco~pt has hem 
mfidr to exploit them. 

TRR C'OJ~TA 

GEOGRAPHIC DlSTRIBUTION AND CHARACTER. 

Coal af rornmcrcinl i ~ ~ ~ p r t n n c r !  iw fmrnd in two difir~nt gcolnETic 
horizoen along the I'o kon, nrtmcIy, in tho Uppcr Crrtacmns and i n  the 
Tienai *prim. Tht? Yukon silt* contain somc imptlrr! t i p i  tw, h ~ ~ t  thty 
hare no value. It will he *horn lwlnw tlint vtml nrnr1l.r tvtlich hnvo 
h e n  npncd up ncnr h'rction Hirer 11111~ he of I ' r m i r t r ~  n g ~ ,  l ~ n t  those 
appear to 3m of litt,lr! f l ~ t l i ~ p  i ~ ~ ~ p r t i t n c ~ ,  Fmnl thc! ~tnntipcljnt of tho 
con1 miner, thtlrrforr, ill! nf thr 'h-t~kot~ r ~ n l  a n  lw A R ~ C ~  t c ~  f)r, of cithtlr 
Cret~r~o~irr or TPT~IRIF I L ~ .  C)H tilt! msp (1'1. I l )  t.bn ~ r c a l  clistrihu- 
tion of t,hr rml-l)mrin~ k ~ r i t w  dong thr Yukon in girm nR for rtH it 
I I ~ F I  h e l l  detrrruincd, htrt it ltar tlot Iwcn loatul fcs*ilde, from the duta 
at hand, to d ilt~rentiatfi t h  Cr~t~lculrrns c o ~ l n  frnnl tho3r of T~rtisrg 
nge. Tho mnp also ~11.0m.r tllt? R W R ~  of nor\ ~~~rnl-henring rocks as far 
an known. Them nrn divideti into Four CIR~WH. the firut comprising 
thc rnrtrrnro~-l,ho.r~d ~edirn~alb,  the ~lerond the I'ukon silts, nnd the 
third thn rccrn t ~ l l i i ~ i ~ i ~ ~ ~ ,  wl~iln ~ I I P  IITPRS w c u p i ~ d  hy ignmus socks 
comprise R forrrtll rltin*. Thr ronl prospctor whould confine his  
senrch for ~llrrrhr~~it~~rrle corr1.r to tho nrenq ocr.upicd b~ cml-bearing 
 rock^, 

It hw h n n  n o t 4  bhaL thn Kcnai srries mcurs in  ~ m d l ,  iwlakdnrewc: 
donu the Yukon afmvo thr illouth of tho Tanana. Tb~st!  in some 
cam& mptnson t l s m n e n t ~  of  larger nreao, which arc now infolded with 
the older beds; in  o t h ~ r  WRPF~ tlit-y prnhRhly repr~sent separate b i n s  
of depo~it ion. OuGidc tho region under con~idemtion the Kenai 
wries, o c ~ n  rring in ~rnnll  t m ~ i n ~ ,  hm h e n  found to he one of the most 
wid+ ~ l i ~ t ~ ' i l ~ ~ ~ t ; e v l  fnrrnution- in  hlsnka. Thesecoal-bearing hedw re~t  
unconfomrd)ly on nrn1.1,~ nll the oldrr fomntiona that have been 
id~rititird i l l  Al~~kn, arid thcir conglonterntes conbin pebbles der i~ed  
from thcm. Thc c m ~ l  bed# are not confined to m y  one definit~ had- 
&on in bhn Iconmi. In snme i n ~ t a n c ~ ~  they tire known to be near the 
lmttom of tho forrnntiati; in ntbetx Lhpy lie near the top. This 
irrt;p~larity is whnt rli~y r r ~ o n a l ~ l ?  he expected, for if the Renai 
mnrtston~~ wnrp d e p s i t e d  in fresh-wat~r bn.4ins thrtt were w11ally not 
eoarimtnd, the format ion of ronl heds woul J probably not occur in all 
tho Imqin~ a t  the mme time, nor wouErl the coal heds hold the same 
pnsition in thc * P ~ P A  in 1 ~ 1 1  ~ P Q F .  A11 the coals examined in thr? Kenai 
in is in^ dong the Yukon a b ~ e  Tananrb RW lignites, OT at least rtre 
lignitic in chamcter. 

The Upper Cw W a u ~ ,  mhic l~  is the Fow~r coal-hearing horizon, is 
ertansivel?* developerl on the lower Yukon. It oatcsopu along the 



30 COAL E E S O ~ ~  OF THE TZTKON. inn. SIR. 

north bank for nbout 200 rides h l o w  the mo~rth of Meloxi Rivar, k i n g  
interruptrd only here and there hy silt deposits or by narrow hlt~ of 
extruuir~ mkr. It is int.irnntelp associated with Konai b ~ d ~  in thin 
repion. T h i ~  nrea prohahlp  extend^ westward to Norton Sound, whcm 
coal-hearing h d ~  have h e n  fonnd. 

I n  the T'ppcr Crebceous coal occum in the lowest RR we11 RS the 
highmt h l s ,  as indirntcd hp the fossil plants. The I Jppr  Crrtncclous 
mats haw higher file1 rntios thiln the Eoccne coals and nre af nomewhut 
better quality. 

DESCRIPTIONS OF LOCALITIES, 

Tho region under cliscussion falls natumlly into an n p p r  dirision, 
oxtending along t8hhe river from the houndnry to the 1-ukon Flatq; R 

rnirldlr! divifiion, exhndina from tho lowrr end of the flatr to JIeloei 
Rivur, wnd n lower dividion, extending fmm thc. Melnei to the mouth 
of t8ho Yukon. These divisions can he conveniently described under 
t'ha br~dingn  Circle province, Rsmprt proviam, ancl Nrrlato province. 

ITnrlrr Circlo province will lw rron*idcred fill thn known emI-&wing 
RleaH dong the Tukon hetween C'irrle mnd Fortymila. 1Vit.h orle 
e x c ~ p t i o ~  thcm mI?r resemble one another b2.h in c.hamekr nnd in 
nlotIl3 of nrcurrence. Th is  prorince inclc~den the cml Jwrl~ at Cliff 
Crrrk rind Con1 Creek, in Csadian territory near F i t r t p i  lax, nnd for 
thr makc of compPimn R brief notc mprding these CanurFinn Eomli- 
t ips will h ~ r ~  IF included. 

'l'hr! lEurrlprt p m r i n c ~  will be made to eabmce the s m t t e d  mal- 
\ w r i n g  nnbtw h ~ t . m ~ c n  the Yukon Elah ,rand the Melozi, including 
the l i ~ n i t r  Iwdq of thc. Yukon silt formation which m u r  st  the 
1'nIi.radra. Thc rouln of this province resemble those of the Cirr.1~ 
provincr. 

Thc cod tlcpo~ita along tho I'u kan from Sielozi River to the delta 
will h clinr~inr~(I undcr the caption Nulato prorinm. Thm m l s  h v i l  
common rha~w,tcri~t  i c ~  in compwition and m d e  of mursence, di ff ar- 
inp fmnl t hosp of t l ln Circl~ nnd lhrnpart prorinm. 

Somc co~npilctl infor~nnt ion ~ h n w i n ~  t h ~  extent of the coal -br ing  
formation within t11r. Yukon nmfn in rrgionrr not examined by tho 
writer will iw presrn terl irl mnnrction with the descriptions of con- 
tiguous divisions of ytlkon Rivtlr. 

7310 grmrter part nf this provinm is in AIRR~R,  though the only con1 
mine at. present in opcmtion is  within C ~ n ~ d i n n  territory. From the 
international boandnry to Ciwlc, n diptancc of a h u t  150 miles, the 
Iukon flows with s swift curmnt, ~ n d  r e w i v e s  sovornl tribuh~ies of 



consid~mhle nite. fibrtymilp River, %ventymila River, and Charlie 
Rirer, tributaries entering fmtn t h~ muth, nre nnvigahlo for small 
h a t s  ~ n d  mnoea. S h ~ c p  C l w k  (Tatnndn River), Nution Hiver 
('hhkandit Hirer), and Chrlir  [!reek (Kandik River) are the larger 
tributarim from tho nottll. 

The two important tnwnu i r r  tho prorinra R ~ R  Circle, the supply 
point for the nirph C:r~ek minm, nud En~lcr, at mhirh place Fort 
Egt41-k R t't~itecl Stn t~s  mil ihwy post, tho Cnited SttGtes cudom-house, 
arkd the t'nitcd S t l i t r ~  dirtrict rr~tzrt 81 '~  tornted. Eaglo is also the 
RUPT,~?* pctint for r ntlmlwr at p1,lac~r rn inc~  locatme? on tho tril~utnr~es 
of 3Iisqion C ~ w k  and ,Svrntrmilt! Jiivcr. It ia also t , h ~  Yukon te.r- 
minus of the Vnldee mail mute. iZ rivw of tho tnwn is  given in Pi. 
LII, I?. A ~ U I I I ~ H . F  of smalZ n~ttIt*~nrnt.r, dcpncl ing for their support 
on ~nlal'l plawr mining cntnp, a1.c st-atbred along tht- ~ i v ~ r  &tween 
these ~ m i n b .  Dawson, ia Canadinn territory, is n h ~ i t  100 rnilc~ up 
the river f mrn FaEle: Fort Yukon, nn irnportnnt fur-tmding p ~ t ,  ~ n d  
the point of deprture for the Koyukak winbr  tmil, is st0 milm l~elow 
Circle, at the mouth of Porcupine River. 

b l o w  Circle the Yukon fiuws €or WM miles through the Tnkon 
Flats. Here the river sprearls out in many channels and nnvigation is  
difficult. A chamteriutic view in tbe flat9 is giren in PI. 111. ,I. 
An examination of the map (1'1. 11) will show that a belt of -1- 

benring h d u  stretches fm Klondike Rirer northwestmrd nm~l?. to 
thr! Yukon. This Fwlt seems to IM extended to t h ~  northwrst hy serrml 
i w l ~ t w l  am, which prohl>l~ at one time f o m d  R continuoris bclt. 
These Kenai terranes-for these k d s  all belong b that horizon--mry 
workable coal M q ,  which have been exploited at w\-eml lumlitieu. 

Con1 beds haw h e n  opened, or partially opened, ?IF prmpt.ors on 
two " h l "  creeks in Canadian territory find on Amesiirr~a Creek, 
7YoEf C m k ,  and ITasbington Creek in American territory. Conl is 
known to m a r .  hat ha3 not heen opened to anye-xtcnt, on Cmtl Creek, 
s, srnnll trihntav of the y.-ukon 60 miles abore Circle; on ~ U R ~ Z R  

Crc~k, s tributarr of Charlie Rirer.; and on a tributarp of Scb-~nt!-- 
mile Biver known as I i -~sh in~ton  Creek. The more imporhnt of 
thene localities wem visited 1)). fithe writer and will 1~ ddc.wrihed in 
d ~ h i l .  Cosl has s'lao been reported from the upper Fortpn~ile region, 
ft-om Sevcntymi!~, and from the Port-upine, Imt the informntion is 
too mFte to m ~ k ~  it worthy of inclusion in this report, 

C k t l  +i>~ Cinadian tm"to/?/.--A coal scam waq opned up near Fivr 
Finger h p i d s  an Lemes Itiver many rent-* a p .  This smrn hug I H ? c ~  
recently riev~loped under the nnnla Fivo Finger mine," and ifi no\!+ 
supplying thu Lhwsun market. AH thie con1 is u ~ o d  in competitior~ 
with the Yukon conla, it sterns bosh tm inclndo some notes on it, thotrgh 

- - -  --------- - - .  
A m b e ,  A. II., Pnal rnuurcrm ol Al~rrrkn: Two~~t),+xond Xnir. Rep+ U.B. .Rml. B u r n ,  pt. &,I% 

p. 6 9 .  
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the locality w~ not rrisited by the writer. This mine is absbqut 200 
miles above Dstwmn, on the nor.th bank of the Lewes. Ckehxous 
fossils have been found in  the vicinity, though their relation tn the 
con1 formation is not known to have been definitely determined. The 
con1 neain mined is reported to be slightly less than 2 feet in thick- 
ness. The following analysis was made from n .sample taken by the 
writer from a large pile of this coal on the electric light company's 
dmlr at Dawson: 

drna.lysir of cod (mrnph No, 311) from R v e  Aragw miw.  

[Amlpt, E. T ,  Allell, IT, S. Geol. Rurvey.] 
Per cent. 

Water .................................................................. 3.58 
lrotalile cornbuatible matter. ............................................. 41.05 
Fixwl c ~ r l ~ 1 1  ........................................................... 47.11 
Ash .................................................................... 12-26 

loo. 00 
Sulphur ..............-................................................. -38 
Fuel ratio ............................................................... 1.05 

The s ~ m p l s  of coal taken ~ahows m n p  check smms containing smalI, 
light, knife-edge veinteta, both parnl1eI to the ledding and across it, 
and these probably mount for the high poreenhge of ash. Coal from 
t.his mino ia t~nrned on river steamcw, and a considemble amount is 
shipped ta the h w s o n  market, where it sennlfi to 1% preferred to Qiff 
Creek cad. 

Coal nf mnthrrscits nature ih: wported from tho vicinity of White 
Horse H.~pidx,* and lfgnite is found on Nordenskiold River," near the 
rail way. 

Tha mast impodant cod mine on the Yukon within the Circle 
plwvinctl is at ~ l i t f  Crwk, which entors the Yukon from the north, 
ahout 9 miles below the town of Fo~-tyrnile and 30 miles above t,he 
in ternationd b u n b r g .  

The following is quoted from the C~nadian geological survey 
reportsc ragarding the coal basin: 

Lignite-bmrin~ beds outcmp on Rlondike River, U miles below Flat Creek, and 
extend in il north-northw&rly direction in along narrow b i n  ur s e h  of basins to 
Cliff Creek, a distance of 60 milee, nnd probably for  oms nlilev beyonrl. They fclllow 
in n general way the corlrse of tho Yukcm Valley, from which they are ~aparatrd by 
R narrow t~t~fip of the o l d ~ r  mcks, M7i& nl leya ate cut W ~ B R  them by all the strcnrna 
eittering thig portion of the Yukon from the northeast, but owing to thdr soft char- 
acter exposures m infrequent. In their normal conclition the W a  con~iet of mft, 
slightly coherent sanrldonss snd  conglomerate^, alternating with light and dark- 
colored clr~ys iu~d d~alm. In p h e a  where the beds have been ~ t r c ~ n ~ l y  folded the 
clays and sands aw altered into ti and at on^ and halea. The syre of the lignite beds 
is unrwrtain, M no fornib were found in  them, I~ut tlrey, probably belong to the 
Tertiary. 

UBrmks, A. H., Coel  rmurces of Ahka:  Twenty-mnd Ann. k p t .  U. 5. Geol. Bnrvey,pt.Z,p. E&9. 
blhid. 
o~fcConndl, It. (I., A numinary wprt  of thu Gml. fiurvcy Ucpt. for the 'ear lml, Otulws, No. 26, 

p. 45. 
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J\ lignite horizon, with onc nr tthnre warm, m m  in this formation at a uumber 
of widel!. wparetd p)intR, mhrI apperrnt l y  armrnpanim i t  thronghout its whole 
~xtpnt. LignitrPeamantrtmpcln H w k C w k  ~ n r l  ih tributary C ~ l C r e e k , a t  the 
northern end or the a m ,  on (:liff ( * w k  at the wlutliern end, anrl on Twelvemile 
Creek, Fiitwnmilp Creek and Coal r r w k  rt intenn~rliatr ru~intp, and alp reported 
from anmbprof other Imalitiw. The tntal rten ~mderlain hy liplib is estimated to 
mmideraMr ex-1 200 qrtnre mile+. 

The Alaska Exp~orntiiln Company haw taken up a hlork of cod land# on Coal 
Creek, and hilr oominenml ~nininl: opmtiot~s nt u pint, a little over T  mil^ Imm 
Iilondike Rirer, ftrllrtu+ing Coal I ' n - ~ k  an11 Rock C'mek relLeye, and about. 20 miles 
Irnm D a m n .  * + * The wurkine ol the mlno r o n ~ i ~ t  (if an incline abut 400 
Iwt in length, dewending in n snut11easterly dim~tian at ara arerm nnglr of nhont 
2sa for the fiwt 200 feet, 11~yond wlr ic : th  the n~lgla g m ~ i u ~ l l y  rlerrewra to allout 4". 
A short drift has been driven in a northemstprly rlirrr-tion, fnllnwing the mru, at 
a point 225 feet f r o t ~  the ~nauth of the i~hc l in~ .  The P P H ~ I I  I ~ P M  tr) t 1 1 ~  nortl~egd 
in a drift nt annglw of frotu 3' to 10'. 

Tile strata it1 the uppar part of the incline hwe Im-11 disturlmil and fanltd to 
p0mp extent, and the lignite lmls nrrur it1 R bh~kell m~lditioa~, In tlir* lower p r t  
of the incline and in the  drift^ the l)p~la B P ~ )  ~ '~)nt i tba~on~,  akthnrlgh ttl~c! clip are etill 
irregular. 9 * * Two clemus uf lignite are pre~ent in the Iowrr path c r l  the incline 
and in the drifta. The upper warn ehne~ 9 fwt of l~anI lipt~iir! and the I{,WRT from 
2 to 3 feet. The tno  swim^ are wpratd  by r clay partinp n\mt~t. t~ tnot thick ~nrl 
am moferl and floorerl 6 t h  day. The lighite in Iwnl rntl tainpact nntt s l~o \w no 
t w e n  of the aoocly fiber se mmmnn in 1ipnite-a. * + I t  i~ nf p d  qnality, 
bttrnn freely, and ran be mi both lor heating and w n i  pnrpoeeti. 

The Inllosing analp- of the two warns ha\w k n  furnished h y  Dr. ITofF~nann: 

Li!pti!vjroti~ ttlper seam, Cwrl Cml- wrine, Prr rent. 
11 ymmnlilc wfiter ...................................................... l f i . : I l  

........................................... \'trlatilc~omhu~ihIt! matter.-. .U. W3 
........................................................... ~ F ~ Q I I  41),H8 

Aal~ .................................................................... 6. H5 

I , i p i i l ~  from Iinm m, 6kE Bwk niine, Pcr wnl.  

Tire North Am~riesn Tmriltrg anrl Tran~lmrtalioi~ Company has opend IT a group 
nt lignite warnu  ~t Cliff Crrek, R ~ i l l ~ l l  PZFPBIII W-hirli P n t ~ r s  the Yukon fmm the 

' 
right 55 miles Ixlas I)BH'HO~I. Tllp ~vorkin~w .am ~Rittlated nbouk a mile and three- 
quartem fnlm the mnutli of tho  rrwk niirl ~~onwirt of two  ion^ hnnelswith ~ n u m k  
o l  drifts ant1 upmi~w. The 1nst.r ti~nncl is on the rieht eirle of the creek and the 
uppraahort,rIisfantu?f&herup thnctveknn theleft~irle. T l ~ e d i ~ c e a l o n g t f ~ e  
rm11e from the munth of t,lir! fiwt tunn~l  In tlleenrt of thr ewclnd Is 2,m feet, and the 
e a m ~  xppew to be conti n l ~ o ~ i ~  for t hi* rf  iatanct! R I I ~  prnlmhl!' extend much Wbm. 
The tunnel at the upper wnrkinhm hun JIIY~FI rlrirpn rnwtly alnng the limite zone 

for a dietance of 800 feet: At one p i n t ,  E5 feet from the mouth of the tnnneL the 



ml earns me Sent ta one side md probably fanlted. The lignite zone, consisting 
of alternating beda of lignite, clay, and c a r b u e  ahale, mwurea over 40 feet in 
th irkna in placea. The i r~c ludd  lignite sexme vary in thicknw fmm A few irlclm 
up to 5 feet. A section 300 feet from tho mouth of the tunnel showed over 11 feet of 
ma1 in e w n ~  aepwted by clay partinm and I d s ,  ~s followe: 

Pt. in. 
Lignite .................................................................. 1 G 

............................................................. Thin parting 
Lignite .................................................................. 0 5 
Carbon&eeona #hale.. ..................................................... 0 3 
Lignite .................................................................. 0 B 
Shale .................................................................... 0 1 
Ligriite .................................................................. ? 0 
Clay .................................................................... 1 :1 
Lignite .................................................................. 1 3 
Clay .................................................................... 3 0 
Lignite ......-........................................................... I 0 

I1 3 

Tbe We have s nearly enat anal west strike, tlivl dip in a w~iitherly rlirethbrl at 
anglea of from Mio to 35O. 

A dction in the lower workinp al~owr-~(I: 
Ft. 111. 

.................................................................. Shales. 
Lignite, o ~ i e  t h h ~  prrtin~. ................................................. 9 0 . 
Shnlr~ ................................................................ 2 0 
U'hit~cblay. .............................................................. 2 !I 
Alternating c l e y ~  and nhalea ............................................ 3 0 
Grayiuh clay ..................................... ... . . .  13 0 

...................................................... Crrr~mnatreoue clay-. 3 3 

...................................................... Lignite, one porting 3 O 
................. C a r h w e o a s  shales and clays. .....-......-............ .: 6 0 

Soft ~anddont: with layem of pit..  ........................................ 10 0 

52 0 

The dip af the W a  in the lower workin* ia nlurh IPM than in tho i~ppor, ant1 i r k  
plmcw they aw &oat horfrantaI. 
The CliR Creek lignite is w r y  similar in appearance to the Rock Creek varietj*. 

It is dark ih color, compact, and pmhblly somcmhrpt, harder than the latter, as the 
inclouing mckd are mom indnrated. Dr. Boffmann tlwcrilws it as a lignite of mperiar 
qi~ality r lm~ly  a p p m h i n g  to a l i ~ i t c  coal. The Fdlowil)g ar~alym weru made in  
the laboratory of the Survey: 

J,i.p.i/~ ,frrm14~7+~i- nnd ZO?I,W tmrkfnq, miff [,YCP~. 

rer C&7!1. 

I1 ygrohimpic walsr ........................................ 
BolatiIe co~nbuRtibIe matter ............................... 42.04 4 - 1 0  

46-74 
2.58 

100.00 

............................................. Fixed cartmn 
Aeh. ..................................................... 

45.77 

3. R2 

100.00 



.4ndgsia by fast caking. 
Coke of lignite from upper working, feebly coherent, tender. 
Coke of lignite from lower work in^, noncnhemnt. 
X coneide~ble qnantitg of coal Irom Cliff Creek mines ww  hipped to bawaon 

dnring the past Rwon for heating p u r p e s ,  and it i~ also a d  by a nurnhr of the 
rivrr ateamera with ~atisfactnry results. The L ~ I  i s  sold on the wharf ah tho r~onth 
of Cliff Creek for $10 a ton, ant1 in Dawsnn for $20 x ton and upward. A narrow- 
gauge rail say hay been built f ~ l n  the workiug tn t,he rivrr, and the mine is now in 
a ~vndition to supply a large detnallrl. 

The writer visited Coal Creck in the conrsc of the presenL investi- 
&ion. Thie streanl joins tlw Yukon from the right, about 4 miles 
above the mouth of CliB Creek. It flows nearly west, nnd fork63 about 
6 rnilev from the Yukon. Coal has been located oti both forks. l'he 
loualitiea visited by the ~ v r i t e ~  are on the main or eaut fork a b u t  10 to 
12 rniles from the Yukon. 

The coal-be:tring mntlutones lie unconformahly on the edges of older 
~chirtose rock8 which XI'@ ~xposed O ( C R B ~ O ~ L ~ ~ Y  nlong the trail from the 
river up to within n mile of thc coal croppings. 
Thc w i n  creak, whew it c11ts the coal-bearing beds, flows npproxi- 

rnately west and prohbly follows the axis of an anticline. 
Coal seams were exmined in  three plnces. In the ttpppr opcning tt 

tunnel 100 feet long rung intm the hill south of the creek on a coal h d  
which has ~ P P T I   rushed and hrokcn either hg a local surface dido ar 
by fsult. h h u t  one-foulth of a mile west of this p i n t  s slope 
tlinnel ((lip 33' S., strike N. liOU E.) was being drivan into thc south 
bank of the creek, in which the following gection was exposed: 

~!dion m s~rnll~ lank of W ficek. 
Pt. in, 

Goal ...................................................................... 0 6 
.............................................................. Clsy partinp O 2 

h l .  ..................................................................... 4 8 

Ahorc the coal is n, soft. slippery shrtlc, which tho minors called 
'L~oapstoue." The floor of the coal bed is a similar C'sattpstone," 
below which there i n  hilrdcr saridrtont! conbining fossil l~aves.  

One-half mile west nearly 20 feet of coal outc~~ops in the north lank 
of the creek, witrh tho following section: 

,%&'oii om n ~ r f J i  Ixrak nf C h 1 1  C,?eet 
Ft. in. 

............................. Coal with 5 mining partings, all under 1 inch 14 8 
Bonymal .............................................................. 2 0 
Clay .................................. .............................. I 0 
h l  .................................................................. I )  18 

A cornprison with these two sections suggests that them are two 
work~bla coal seams in this locality. 

The  oft sandstono underlying this bed and the clay seam included 
in it carried abundant fossil Ieaves, tho most cbnimon species being 
conifers, mferrcd by K~lowlton to tbs Upper Ihcene.' The caal can, 
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therefore, he comidereci Kenai. The cml contains much nmber or 
fossil resin. Some ~pecirnens were almost one-half nmher j u grains 
dit.ributed through t.ha mass. In this rcwpect t h ~ y  rewmhlc the 
conis found on f ashingtoo Creek, in American territory. 

Analyses made of the samples from tho 8-foot Heam ahova described 
were made by R. T. Allen. They are RR  follow^: 

AnuIy~iR of coal (sample No. $6) f im Gbal &cek, wt fod Q M ~  qf smm. 
Pcr cent. 

Water .................................................................. 1O.FiR 
Vohtile carnbnstibb matter-. ............................................ 38.41 
Fixed arbon ........................................................... 31.51 
Btlh .................................................................... 11.45 

100.00 
fiulphnr ................................................................ .PO 
Fuel ratio-. .............................................................. $3 

, Inolpia pf conl ( mmpk No. $51 f rom* f i t 1  &mi-, mitldb nf m m .  
R.r ccnt. 

Water .................................................................. 12.67 
Polstile cornl>uetible matter. ............................................. 39, M 
FixetI when .................................................... 4I.W 
Aeh .................................................................... 6.91 

100.00 
Fuel mtio ............................................................... 1.M 

NO coal has yet been mined on a commercial scale on Con1 Creck. 
On the main fork of the creek the openings into the cml are low, and 
the dip will no doubt throw the coal below m t e r  level. Exploitation 
of the wamR will therefore require hoisting and pmnpiafi and a mil- 
road not Twa than 10 miles in length to carry the coal t4 the landing 
on tho  river. 
In working the Cliff Creek mine it is found that the f ~ w t  in the 

cod extends to a depth of 150 feet below the snrflcce. The onf rozon 
is of better qmlitg than the frozen coal. 

Ilfi~mikn C'twek.-3Tirnion Creek enters Yukon River from the west 
at tho town of bglr,, 19 rniZev below the internationrtl boundary. 
The creek flows enqtwartl and has a length of ahout 15 miles. An 
n m  of colhl-lmm-ing rocks from 3 to, 4 milea wide extends beck from 
the Yukon for a distance of G or 7 mj le~  on the aouth ~ i d e  of thin 
creek. The northern and ~outhern limita of this basin are fairly well 
known, but whether i t s  western end is connected with the similar cod- 
hearing  rock^ reported to occur on Seveint'ymile River could not ht! 
datermiacd in the brief time st the writer's disposal. Atternpta have 
been mncle to cqmn WRI mines within bhis field on American Creek and 
Wolf Crwk, southorn tri buhries of Mission Creak. 

The coal smmR of tho Mimion Creek field am contained in p p  ahdes 
associahtl with conglsmeratcs varying from incoherent g m e l  to h s d  



mnglomernte, jn rnhicmh thr pchhletl hwnk hPBorc tho r~mmt,  Lumps 
of cortl and knife-edp r!nmtm~ of lignite wrrc found in thig coaglom- 
er~tc.  A few R ~ C ~ I H P I ~ ~  of f o ~ e i l  plants u*ew ol,hined from the shill~s, 
showing tbnt t h ~ p  prol~nhly F)clong h the Kensi soriss and are certainty 
not older t8han the 111iddlr3 of t8Via Cretw'mu~. 

The wal-1wmring fo~-tu~t io~l  rents uarwnfom~hlg on m older series 
of rock8 mltdo tip of gmr.n hlrttc~,  a h a ~ t ~ ,  tuffs, and lin~orctaaey, tenh- 
tively col.rrlartctl 11s t11~ ~vri t ~ r  mi th  the I ~ r n p r t  ~er ip .9  and helinved 
b ba of D~vnni t tn  ngn. Tbn~e m e  well exposed in the blufl inirnedi- 
ately Iwlow Englo, which cxtcnds nlong the nor th  side of Mission 
Creek in  an rll111oat ~bmight cnrt-west line, suggevting n f ~ n l t  HCRPP. 

The coal-bnaring rwlrs nee111 to cnd ~l>nlptly at the foot aE this I~lulF, 
but the J overlap tha oldrr rocka to the ~ o u t h  and arc! found fornling 
the hilltop% but have h e n  rtltnovetI by nwuion in t b o  vnllepn. Tho 
~tructusc ileernv to consiet of low open folds. 

The cmt of this bolt is hlwk, hn,r a conchoidnl frnct~lrn, nrid  how^ 
no traces of w o d y  ~tructnre. In 1897 E. C. nnrn~rd collec.tad a narrl- 
plc from Americea Cmek which hnd the following componi tiorr : 

Wakr.. ...............................................................~. fl. 7fi 
Volatile combustible matter.. ............................................. dl. 13 
Fieci carbon ............................................................ :%7,hn 
i\fh ..................................................................... I R. R 3  

lo(l.lW) 

8nlphnr ...................*.......-..................................... 3.40 
Fuel ratio.. ............................................................... IHI 

This ml was noncoking. 
Attempts haye becn I I I R ~ P  to n p n  em1 v ~ i n ~  on Arnrricnn Crwk  nil 

also on Wolf Creek. but, during t h ~  sumnler of l!Hlz' nothing WM 

hing  done nt either plmr nnd 110 di*tinitn inforrllation co~ild Iw, 
obtained rcparding the rml SPII~IIH. 

It is reported thmt st con1 Fwd autcmpl)ing R short dishllra twlow the 
crossing of the F~gle-Vnld~a mil Prnr 1 wrn oppr~ccl np and n l m d o n ~ d  
twirc. Ahout 4 ~ni les  up Wolf Crwk, in thr r n n t ~ r i ~ l  thrown ottt of 
a prospert hole nmr tha crerk, th~rt* wpfp piccrs of cml prolmhly 
having a h i ~ h  plrcnhpo 4 w h ,  ~ l i d  mrne  oft ~ n r l u t ~ n o .  A rmt 
warn is reported to bnvr hcrn lomttrl on n slrntill western triht~hry of 
Wolf CSeck near this lornjity. 

=It the prewnt timn thew rod dcpoqita nro unopcncd and are 
of no ernnomie: imprtnnct! excrpt rin illdirnting the txtrnt of the 
coal-hefiring ~nrks  in Aliwka. 'Ilhfr IJnitcri S ~ ~ P H  ~ni l ib~ry  p t  st 

- .- - . - - 
n nrmkn, C~ml Heanur~~i* tll  Alnrltu, 2,. M" 
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Eagle would ~fford a market for a limited slnount of cml, and it is 
not prob~hIe that workable beds would be negIected if they bad been 
found, 

~ S ~ > f y w l , ; 7 8  Riv~r-.-This river enter3 the Yukon 25 milea below 
Eagle and 37 miles Iwlom the international boundary. It bas a length 
of about 75 ~rlilea and floww n c a ~ l g  duc e w t  to its junctidn with the 
Yukon. Coal is report~d to have heen found on this river and i t a  
trihuhries several mileu from the Yukon, hut the writer WRK unable 
b obtain definite infonuation regurdin y the occurrence. A great 
thicknem of Kenai sandstone, not known to be coal hearing, is exposed 
at the mouth of Seventymile River. Them C ~ E C ~ P  of Sev(+ntplilo 
River, if there La my, are undevolopd and are not known t~ be of 
economic importsnbnee. 

WashI,ingtm C~ed;.-This stream, which is ah11e 40 miles long, 
enters the Yukon about 80 miles below the internationnl: boundary. 
Its headwntcrrs opposn those of Soventymile River. 
The acmmpanying sket~h map (fig. 1) shows the geologic rclntionv 

of the three furmatione expo..ed alor~g the creek. Near the Yukon is 
tr, hmad belt of Mack nlates of Lower Cretaccouq u p .  Those rocks 
overlio (see fig. I) an illtriate succession af limestones and tuffs 
belongillg to the Itampart series, which occupy a, belt allout 2 miles 
wide, through which t,ho creek hm cut a nnrrow gorgc. Both a~rios 
sm clo~ely f oldod, the axetl of &;he folds running about ewt and west. 
To the south is an area of coal-bearing unndstones, congIomeratos, and 
shales, whose southern  limit^ were not determined. These beds are 
thrown up into brod, o p n  folds, with dips of less than Go, and 
ovc~l ic  the older rocks unconfnrmably. No fossils ware found in 
this arqnaceous series, but on lithologic and structural grounds it 
is cormlatod with the Ksnai. This viow is aubsbtiated by both 
the charrtckr and the mode of occurrence of thc coal. Thoue coal- 
bearing rocks first outcrop about 9 miles from tho Yukon, in a great 
bluff of digbtly molidated conglomemto, rising about 100 feet 
from thc crculc bod. The strike hero is to the northaast, and the dip 
at a low angle to the sontbmt. This ia believed to bo the base of the 
coal formation, since, if the dips are continuous, it underlies the area 
of cod-bearing rwlm. A h r e  this point tbe valley of Washington 
Creek broadens out into s wide, flat basin, with lit,tllo w l i ~ f ~  within 
which the creek meanders through long, quiet pools, wit11 small rip- 
ples between. Few exposures of bed rwk orcur, although there is a 
great quantity of float coal Qn the gravel bars for a distance of 5 or 6 
miles above, which is as far as the wri t~r  tps-\.s~sed the creek. The 
prospect holea have caved in, so that for details of the coal sections 
the writer has been obIiged to depend on the measurements made by 
pmspsc;tors. Their reporku show EL wries of coal seams interbedded 
with soft sandstone and shale in -era1 plttcea, lewmbling, in a general 
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way, the coal Reams at Cliff Creek and Coal Creek, in Canadian terri- 
tory, which have been dewrilxd. 

At a point 19. miles almve the beginning of the coal-bearing forma- 

8 

Yukon sibs (?!eistocencl ~ o w s r  Crstaceam a Kenai wndstanes, coal fannation IEamc! Rampan sariss 1Dcv~nian '8 

FIG. l.-GL@ich mhp rhowing gwlodr rclnttons of the If'anhlngtcm Creek cual h ~ l n .  

tion Messla. Walter Stanford, J. JV. Prntt, Mr. S. Lapman, and F. L. 
Jemett opened R coal bed on the right hank of the creek r~nd took out 
5 tons of coal, which were h~o led  by dog teams to the river lmnk far 
the pupom of a 8Baming lest on the river. The work w a s  dono 
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in the winter; without timbering, ao that the opening caved in with 
the sumrner thaw. The bed8 dip southmet at 33j, and the following 
section is reported: 

& e c t h ~  th W m 7 1 i ~ a  k k .  
m. in.  

&a1 ..................................................................... 1 0 
Clay ..................................................................... 0 1 
Coal ..................................................................... 1 6 
Clav ..................................................................... 0 1 
Coal ..................................................................... 4 0 
Fire clay.. ............................................................... 0 1 
h l  ..................................................................... 1 R 
Carhmeoun shale.. ..................................................... 12 0 
Clean coal ............................................................... 4 0 

About 2 miles R ~ Y W  t h i ~  point, on the Ieft hank of the creek, the 
Alwka Coal and Coke Company hw optled c o d  he& in a hill rising 
from 200 to 300 feet above the creek, where the following nection is 
reported : 

r%!ion (I!. coal mthc of ~l Lmkn CmI nnd Coke Cmnpany ma VTmJtx'nnflwb Creek, 

Coal ........................................................................ 5 
Thin bantl~ OF nhde and coal ............................................... 20 
Goal ........................................................................ 4 

The coal outcrops for 700 feet along tho strike, nnd t he  dip is about 
4Fi0 SE. 

Between the~e  two points outcrops of cntll were seen by the writer 
in the creck b n k ,  mhirh is about 1.5 f e d  high and capped with grarcl 
mvored by a deep tundm growth. The coal seemed to lio nearly hor- 
izontal in the cropping. 

Mr. h'. H. La Brin, of the hfaska Coal and Coke Company. reported 
a section on the creek showing nhont 30 feet of coaFy shale, in t b ~ .  
middlo of which there am, two seams of clean cod wit11 2 fact of 
"dirt" between. The lower seam is 4 feet thick :knd the tlpper from 
9 to 3 feet. There is no apparent diff~renco in the rb~trwt~r  of tho 
mu1 of the two searns. The coal dips to the omt at  an anglo of MO. 

On the right bank of the creek, some distance rtbave the workings 
of the dmka Gal  and Coko Company, a section is reported to hme 
shown 30 f ~ e t  of coal  ad shale, but only 1 2  feet were exposed at tho 
time of tho writer'svisit. The rocks dip 45O SW. and  how the fol- 
lowing section: 

&dim on +hll bank of JVaahiqhm Creek ahnee Armka Cml a d  Cob Cmpnny'a mine. 

El. in. 
Clean coal, with seveml  small of clay.. ............................. 5 6 
Dirty ma1 .............................................................. 2 8 
Sandatonc ............................................................... 2 0 
ShaIe. ................................................................... O 2 



T h n  Iv& whcm ~ l ~ l m i n p d  n h o ~ ~ d  no signs of rn~shing or f ~ n l t -  
ing. Thc eridenrr in l~nnd p i n t s  tn the mnrlusion that them is a 
lnlgr nrea of rml-hnring mntlstone on IVaahington Creek containing 
onr- or niorr thick zonl.9 of cmPy material. FII wllirh thprp itre s e ~ ~ n t l  
m m s  of clcnn real thnt  IT riot injl~wrl 11:- fat~lting or crushing. The 
grcnBr part of this rml, hnsr~r~r ,  l i p s  I ) ~ l a w  the l ~ v e l  of the dmin- 
r~p of t barn rlmgion, a r ~ d  in i t s  cl~vrlrrl~n~cn~t pultiping rrtlcl hointiog plants 
will  prnlmlr'ly lw t!nrrv3wrjm. 

S~mpla*..: of thr colt1 wem ttlkc~r { k t  wcrvrn~l plrwrr, Floth from the -- pm~p~e-t pits nr~rl front the fllmt i t ~  the rrwk ~ n ~ r e l .  These wimples 
~honr R g~nrmt flimilarit!.. 'I'he ronl. though l ~ l ~ k  and glos~p and 
cxhi hi t inK IL mntmhoid~l fnlc.turl!, h ~ t s  n lignitic appsmnce, often ahow- 
ing H \ ~ ' ~ t ~ l y  strt~(*turr. It i* vh~t"l1ftrrixl~1 throughout hp grains and 
~trtnkrc of ~rnlwr,  or. fossil I'PS~TI. h i - g ~  p i ~ c c s  of float coal, Nome 
~reighit~g 31 p u n d s ,  ~ ~ c r r  found c l n  thr gmrtl h r n  of the creek and 
~horved littll- tcnrlentny to rE~rvk or HIIW~. 

Annlywsrrr w r w  ninrlll ky Dr. E, 'S. Allen, t'nited States Geologi- 
crrl Survey, of onn .rrm~plc, tnl t~n hy thp writer from ti 5-ton lot m i n d  
ky ~ Z P S H ~ .  Stanford, J'txtt, I~!*mrtn, nncl J c w ~ t t ,  nnd hauled to the 
IFukon b hr tewhd on R rivrr nttram~r; ant1 of auothcr collected by 
Knapr  Ell fnpn from one of ~ I I P  prospcck of the Alarka Coal and 
Cokr* Compnlty, on Wtlql~in@n Cwek, nlwnt 13 miles ahore the 
lwality whrrr  the fi~nt mznrrrplr w w  hikcn. 

A wdyriu ( .\L. 7.+i j f f i ~ w t  I h A  ~ I I # ~ I  *PP, In milrn fmm Y i r h  R i w .  

1mrnpla f a k m  lly t l ~ c  w d l ~ r  lmm a hmn m p t c  m I n 4  lot menm tm.] 
P e r m t .  

Watcr .................................................................. 1X.m 
Volatile mmbnatihle matter. ............................................. 43.74 
Fixed cashon ........................................................... m-6S 
;tell .................................................................... 3-20  

1116.00 
Polphnr ................................................................ .?4 
Fuel mtio ................................................................ Q 1 

r S p l e  mken lqr Knsper Elll-n, ni A h k a  r d  mnd rbke  rmpang.] 
Pw mt 

Water .................................................................. E l .  13 
I ........................................... T'olatiI~ combtrptihle mtter..  42.57 

fixed mrhn ........................................................... 44.20 
deh ............................................................. 2.10 

- 

loo. BO 
S-nlphm .......................................................*........ .% 
Fuel ratin ............................................................... 1. M 

Neither of these ~srnplea mag eettIrd up immedintcly on k i n a  hkea 
from the mines. and it is prol~blo that thc pcrrcnbg~.  of moisture in 
freshly mined coal would be .rorncwh~t higher than i~ hem nhowa, 
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The 5-ton mmple, above referred to, w s  testad on thn Marthnrn 
Commercial Oompny'a ~teamer ~YaraA,, and ia reported to h ~ v o  given 
entire wtisf~ction, as compared with the other Yukon River CORPS. 

Coal was diswrered on Washington Creek by Mr. N. 23. h Brie 
in 1897, and soon after cart1 claims were staked along the wast aide of 
the creek. h t e r  these locations were turned over to the ,41aska Coal 
and Coke Company, of which Mr. La Brie is manager. Se~eml ymrs 
h e r  cl~irn~l were staked on the east side of the creek by 3fc~sm. 
Stanfortl, &man, Prat.4 and dewett. 

Developnlcnts are as follows: The Alaska. Coal tlnd Coke Company 
htls a drift tunnel 60 feet long and a slope tunnel 10G feet en the coal 
bedntapoint about 12 milwfrom thoYukoo, Five tonsof coal hare 
bmn niined from workioga that have since caved in  at a p i n t  ahut  
10 miha from tbe Yukon. A p o d  minter trsil bas h e n  opned from 
thr, landing on tho Yukon, nwr the mouth of the creek, to the 
beds, a distance of 10 to 12 miles, R ~ O ~ F J  which coal can he sledded with 
homm or dog tcarn~ during the minter. Sbonld the demsnrl for coal 
on the Yukon justify it, a rail& can easily be. built into the ~mal 
basin. 

R ~ ~ m  13reek.-This stfeam, which prsmllels the Ynkon at a dis- 
ham of nbot~E 8 rnilr~ from it, is an enstern tributary of Charlie 
River. The coal field reported on it is probably within 6 miles in a 
&met line from the Yukon, but by wag nf Charlie Hiver the distance 
is much grabr.  The position of the creek on bllu nccompanying 
map (PI. 11) is taken from n map hy E. 8. Chamberlain. 

The bed rock along tho Yukon consish of dark alntecr (Lower Cre- 
hceons), wb bh probably extend ~outhwsrd for Rome distanae, but in 
the di~ide twtween the Yukon and Ronanzu Creek them we some 
rough hills, angpting. the rocb of tho l tamprt ~erias .  The coal- 
bearing rocks prohhly overlie thnae harder roclts, mtbking the geo- 
logic rebtionu on h n n n m  Creek eirnil~r t o  t,ho~e found on Wnahington 
Creek. 

The writer ktm been informed by many prospectom who have p sited 

this region that extensive beds of ooal ore oxposed, but owing to their 
distance from the Yukon no attempt, hw h c n  m d e  to exploit thorn. 

Cm7 C~ed.-Tbis stream is a tributary of tha Yukon, ont~ring 
from the aouth side about 45 miles tlhove Circle and 105 miles below 
the international boundary. The coal reported is ti miles from tho 
Yukon, and m a  not visited by the writer. Coal Creek probably baa 
a length of abont 30 mile#. For some distance up from the molrtb of 
the cmek the bed rock is slate, resembling that dong tho tower part 
of Washington Creek, and is believed to he of h w e r  Cretaceotrs ago. 
Tho coat is probably contained in Kenrri sandstones and conglomenrtes 
which overlie thia slate. 

Spr  i mena of float cml were picked up on the grave1 hra of hT 
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Creek, which ~lthow the character of tbt! ml to lw ~Flfrnil~r to thnt of 
ITa\llEngton nnd Cliff rreek~,  in that it eontainn Fnmil. wsin, or arnlwr. 
The ma1 on Coal Crcek is not known to tw nf econon~fc imprhnw,  
and attrmpts to exploit it h n r ~  h n  almndon~d. 

,\?~tit)n 1?7'7w *min~.-T~bhndi  t or Nntion Kirer entrm the Yukon 
front the north ahout 52 rnilca hrlow tllc int~rnational honndnq. On 
the pa bli~hed rnqs  of thn P ~ ~ k o n  thi* river IIIW h e n  m r l l ~ d  ?'ah k~ndit .  
Tt i~ nlem pnerallp known at the pmqant time tu Pu'stion l i iwr,  nnd 
the tml mine form~rly operated there is known IL* N~tion River 
mine. It. is loc.sbd on t l~e  
left hank, about 4  mil^ from 
tho Yukon. C o ~ l  han t w n  
found at one Tncality only. 
though a formation pmhhly 
identiad with thst n~ltich c : ~  
ries the coal axtendm d o m ~  
tbe Yukon for R, dintanve of - 
at lmvt 10 miles, and it is 
prohshl~ thst coal will be 
found at  other phrres. 

The coal at  Nation Ri.irer 
occurs in gray shales inkr- 
bcddrd wil h heavy conglonl- 
erakn Bath the coal and 
tho inclosing rocks show tlw 
o$ects of intense crushing. Q 

In the cong1;lomerate this in  5 
evinced by a cleavage &ival- A* d 

oped in tbe gr~artz and chert Q .s;-t=.4- 

pebhl~s  of which i t  is corn- 
p ~ . ~ d .  The ~ G O ~ O @ C  ~ P ! R -  Yvk~n  silts [Plcistocent) 

tion~,wfaras t h ~ p r c  known, Conalomemta and shok 
(coal-bearing Tormatlonl 

are shown on the accom- Eg Limest~na  (Permian\ 

p q i n g  &etch map anti ,w- FIG. ~ . ~ ; ~ . u l o ~ i ~ ~  rkrtrh map of the 4cInltp oi the 

tion (fig. 9). 'rhc coal-baring. Nntlor~ RIvrr mlnv, 

rocks outcrop in the fare of rr hltlff whirh r i n w  nhotlt 300 feet from bhe 
creek bed. Tho strike b ~ r e  is appmximntcly S. O(jO E., nnd tlw dip 
is south~mt, nt, an nngle of 40:. rilmut half 11 milo south of this  p i n t  
mmsira lime~itonen outc.rop, wtrikinp S, 743 'r,- E., and dipping ~otlthnnnt 
at m anglc of MIG. These limestones form a h l t  nf h m d .  o p n  folds 
ths t  lie sout.h of t.he coal-hearing rockr nnrl carT fossil* of I'ermhn 
q c .  FnFm them lm heen faulting, of which there i s  pomp er-id~nce, 
the Permian limpstones orrrlin t,he cod-bmring formation. There i~ 
no diwct pleontologic ericlmct! rls to the agp, of tht. eml-\miring 
rocka, aa no fossils were found in them. In similar mndstooes, bow- 

BuI1.218-03---3 



ever, sevt.1:cl milm I I ~  thc river from this pploc~, plnnt fo~nils, po~if i ly  
P~lcoxoic, for~nd. 

The w ~ i g h t  of tho evide~rca Reern3 to p i n t  townd n Trrrnian  go of 
the cod, tllough i t  ig pnsbihl~ that the. I~eds are of Jnter ago, infolded 
find ovcct.31rrrst by the Perrni~m Iimcutonir. The following fncta p i n t  
ta the latter concltrsion: 

Fiwt. Tho Eocene coals of this region g-enomIb &re found in ~brrle~i 
interhedd~d with conglome~ntcfi which arc ~imilar to th~st?, exrnpt for 
the extreme rruahing hem shown. 

&mnd. Tham i~1 aj i re~ t  deal of heavy con~lomemte and interhdded 
&ale nlong t,he Yukon in t h i n  vicinity, varying gr~atlg in the dogroe 
of consolidntion, hut showing R pnen~ l  lithologic ~imilrtritj~, and fovsil 
plants f ro~n ,wme of theno rockn h v c .  h c n  ~letcrmined definitely to 
hlottg to tho Konsi formstjon. 

l ' h i~d .  Both ahore atid hclnw Nation Rivnr tho ~~ndstrrncl~ rind ron- 
glornrrntc~ nre intrnsely folded atld faulted, and tho formations arc 
often overturned. A few nlilcv nbova Nation Hivor, ronglorncrate~ 
which nre younger than the Cttrhonifaratlv arc overlain I I ~  belts of 
C~rlwniferous a#e. T h i ~  rcl~tiun hnsl bcan hmrlpht about hj? n thlast 
fftnlt. I n  this vicinity tho conglolomcmto s~ndstorie wries ~hows an 
urfirturncd fold, rnbi~~31 has hro~~aht  RIA~~PH hclit?vetI to he 1'1~leoxoic 
~bovo  tliem. A si ~nilm- ~xplnnnt~ion rnny wcoun t f e ~  the rclntion~ of 
the conglnmt?rnte and I'ormiun h e d ~  nt Nr~t~ion 12ivor. 

Foul-th. Mr. W. E. Will i t~m~, who w w  tnrinrtgnr of tho Nzltiotl Hivor 
cod mi~ic  while it wen in opar'ntion. repartn thr~t in folZowing the coal 
downwnthd the dip howme vorlirel and r1tterwrird.r overtt~rned, SO that 
thr! dip, tvhirh at the ~orfwrco was to thn ~outhea~lt h m n o  narthwcat- 
ward. 

More extonded R I ~  mow dct,ail~d work in t h i ~  vicinity i n  requircd 
to clctc~'mitbc dcfinitdy tho age uf this coal. Should it be found to 
of Cnrboniforaus or J'emlian R ~ O ,  which seems donbtful. it, would be 
importrtrr t au indicnting tho  po~siblo preaanco on the Y ~tkon of dnpnsit~ 
of the older coals. I n  IS!)!# Dmokn found a ~arics of Cabrl~oniforou~ 
stratdl Jmtlt 944 I n l i l ~ s  nouthwcst of t hi# locality that contained  bed^ 
of irnptirc CORI, which h~ dr~c:riberl nn follows: a 

Cnnl 1 1 ~ s  h e n  reported from the w i o n  of tho upper Whito and Tanrmn rivers, 
brrt doring our re~nnlsaiwanre of tho pliut, Reannn wo RRW no 1Kd~ of cnnl which would 
hr nl ~.ornm~mial YAIUP. At R n u n i l ~ r  c r i  pl~tctln c ~ r h ~ n w ~ a r e  ahrrlca of C~rlmnifrron~ 
we werr fourld, hut none of tllew wart. n i ~ n i c i ~ i ~ t l y  ~ 1 1 1 %  tn urn for fuol. nne of 
t l t w  W ~ R  I I ~ H ~ ~ I ~  10 ~ n i l r ~  wept of Kcwl~aw River, ~lear  our mnk of travel. A t  t b i ~  
lumlity trwltl nf tmrhnnnre~m~ ~nnkritrl urjmo 2Q or 30 fcet in t l l icknw WPFP espmwl. 
Irlurh af it  Iiad altured ir, graphite lrp rlynaiilic wetarnurphium. Xcar the 
upper end of Lake K1l111oe pimi l~r  lxulr nem fonnd. On Kletwn Creek cltrhnawo~~s 
ahillm cnntRinin~ a l i t t l ~  hituminnu~ crm1 \vesta lor~nd, but the caal w~ too jlnpure to 
hare  any ftlcl vsluo. --- --. 

a b+o!innlwnm fmm Iyramid EwMr ta Fnglc Cfty. Ah3ke: Twenty-dret Ann. Rqt U. a. oeol. 
mmy. pt. 1, 1m, p. s-2 
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The frnriln r.r~lltbctt*d 1?\* I<rot)k* : k t  this tinw wtarc uf tc fa~lnlt ~rilnilar 
to that of t h ~  Sotion Itivrr lit~~~*tc~nl...r. ~ n d  Sc-lttlchi~t, who exnnlined 
thcm, lind who hnw Jr;r, rul~r~lirb~d the Inrgcr t?ollec~tionn lanrle on the 
Pr~kon by tho m r i t r ~  :lnd t h ~  rallrrtion r 1 1 d 0  in the Copper Eiver. 
Rmin hy IT. C. 'I\Icndenta~ll, i~ now of tile opiuion that these beds 
shtruld hc?  orr related with t l ~ t !  1imtwtone.r ~t Srtinn Hirer. 

Onlr one hccl of p o d  lrltn twrn for~tlcl ttt Ktrl,ic~n Kircr. The mine work- 
 in^ nre n h d a n d ,  nnd, havi t~g c'nvvtl in, could not, I l e  examined. Tl~c 
fnce of the hlnff on which t l~cy rirr 1nr.nt.rtl is subj~r t  to lotal slides, 
hy which the outcrops of con1 nm cbavrrcd. .Z s~rent ,  pro*pc.c.t. hnle 
nen1. the top of the I > l ~ r f i  shnmrrl ahnlt. B fwt of crnghed tnnl r~nd s h ~ l c  
standing nearly vertical. 
IT. F,. WiIli~mr;, WIIO wn.s snpr int~ndent  of tlw milit.. infol.mrd tllc 

writer that thc con! Fwd hrm wnn nrrer arll detin~d. Tl~c c-on1 wns 
found in pockets and kidnryk o f t ~ n  as lnrpc a* S frrt thirk nnd 13 f ~ r t  
 lot^^. f he11 t,hn m i n ~  n+nrr s~lnkndontvl 11 l a r g ~  ihorly of tlli* ltirtd tbrtt 
had bccn I o p ~ t ~ d  W~LP left unt~~inprt  Larg~ piwrv of thin coal wuro 
fotlntl in the creek hen hpforc the con1 Imly wnr Iwnt~rl. 

Tho CORF mined nt Kation Rirer is distinct ill (.hn~nt.lrr f r o n ~  nriy 
otl~rr cml mincd on the Yukon. It is ;9 hiturninotlg ronl, rwntnining a 
low p r r c e n t a p  of writrr. nnd showing no tmrs  nf a d y  ntl.tictrlrc. 
If thrsr con15 prc11-c t u  tw of Kenai age, t,b,hp tliffrwnr~s in t h ~ i r  cnm- 
ps i t inn  mrly Ire nrcountctl for h~ the greilter clcgrrr. of deformation 
whit-11 t h c ~  llnrta . r ~ ~ f l ~ r p ( l ,  ,411 final?-+is WRH ~ ~ ~ t i r l r h  of ~nn~nrplr tnkrn 
from R InrLfr pile. prnhnl~fr 1W tons, rriin~tl i l l  lH!+X. It h ~ d  h ~ n  
~vporcrt to the wmther on thr rivrr lnrilc ainro that time, hut appnr- 
entlr wm not gmtl>- altered. Tt hnd thn following composition: 

fA11~1y%t,  L T. .$lletn, 1'. S, 1ief)I. KII~VPJ'. ]  Pcr wnl. 
\tr8tl!r.. ................................---................-.-.......... 1. :W 
I'olatilnmmbnrrtihlr!rnatter .............................................. 40.00 
Fixed mrhnn .......................................................... 55. Fki 
A e l ~  .................................................................... 3 . 0 4  

This cml makes fi ~ m d  coko in the la lmtntor~.  X large p r t  nf t h ~  
mI rn= dry and rrnfrozen and of p o d  qnnEity, rvttilr n sn~t~l ler  part 
TVM f mzen and almost worthlcus rw fuc.1. Thr tliatri t n ~ t  ion of thr. f~ost  
wua prnhhlc d r l ~  tn t h ~  citc~llntion of water throuph the h d i r s  of 
conl. 

It1 2RP7 tbe Altwka Gmmcrcial Company nt.ti~mpted tn aprn R conl 
mino ~t t h i ~  pinre, and n h n t  5,iWl torls" of cord wera mined and - -- - - - 

afirrrtlrnrrtn ul t h ~  amourhat ml p m d n d  s t l  Wnt9 dnnn thc Yt~krbn t hn wrltor In 1nrlrhtc.d to 
Ms. W. E, lVfllhmm. fi mirrinp amineer, aho hoperaked MI d l t s  uri ttts Yukon ninca 1897. 
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~ledded tm the Ynkon, to ba burned on river atenmew or hn~ported 
to t,he Ihwson market.. Owing to the. irregttl~rity of tlae conZ cTf:posit 
and the consequent uncertainty of the supply, and to thp! e w n a e  of 
mining. it m w  abandoned seveml yr?llrcr Bfp). During tha summer of 
1902 one m n  was prospecting and attempting to relocate tbe cml bed. 
This mE is of better quality t h n  thtit of any atbcr nlino of tbe region, 
oxc~pt  for the large prcrnhge of sulphur: Intt the disturbed condition 
of the seam makw it danbtful whether it can !KI workd  at a profit. 

RAMPART Pl(OVfN(JE, 

U a d ~ r  t h i ~  heading the coal deposita of the Y ~ ~ k o n  h b t w ~ ~ n  the flats 
nnd the mouth af the 3Telosifi mill be rronsidered. 

Elelow Circle the Yukon for 200 miles meandmr~ kv numemrls chan- 
ncls through a broad lowland known es thn Yukon E'lnts. Jt then 
cnhrs n mure constrirted portion of iG valley, known r t m  tbr Ramparts, 
which it 1~at.e~ tlgnin at the mouth of the Tanana. Rclow tho mout,I~ 
of thr! Tanam the Y ilkon Valley hro~denn out. Within the flats the 
Yukon receives, fl-on1 the north and east, Porcupine, Cliandlar, and 
DRII  river^, and from the south, Birch Creek and R ~ s v e r  Crwk, h i d e s  
r~xnny m n l l  stresms. Below the &ts, Rap River, Salt Crcrk, Sheflin 
Cmek, ' I b ~ i  (Tozikrtknt)  rive^, and MeIozi River are trihtlt~ry to the 
Ylikon f run1 t h ~  nort,h, and Hew Cmk,  Minook G ~ P P ~ ,  ~ n d  Tanam 
ltiver f ronr the south. 

The important slettl-tlernents within this pmrince nse R~rnpar-t, the 
distrihrltin~ point for a large placer-mining region, and Tarmna, where 
thc Cnited States nl i l i t av  p t ,  Fnst Gibbon, is Imsted. During the 
surnrncr of l!302 the United States A r n ~  maintained a telegraph line 
from St. Mirhael to Rampart. Telegraph ~tat iona were distributed 
along thc  river l w l ~ v e ~ n  these points at intervals of 40  mile^. 

One of !he first tlttrlmpts to mine coal on the Ynkon wna mmadn nhout 
35 n l i l r ~  rrhvr! t t i ~  present town a€ RRmpart, an the sitc: of whnt i~ 
now knomn as the Drew mine. Attempta h open coal rninns b ~ v a  
been m d c  on Minoolc. Creek near Rampart, on the Yukon 2 miles 
helow Birnpt.t, and an the Yukon 30 miles helow Tamn~. 

CoaI h n ~  heeea ftmnti on Dd1 River, which enters the Ylrkan at  
the l o w e ~  end of tho flat&, and is reported by prospectors fro111 Salt 
Creek, which enters the Yukon 90 miles b l o w  DrtlI River. Extennirc 
cml bedu also occu~ on Crtnt,we11 River, a southern tributary of t h ~  
Tanann., nhout 100 n ~ i l e ~  ~ 1 1 t h  of Itampart. Several a m  of sand- 
stone correlated with tho Kenai occur along the f &on in this province 
in which con1 has not, yet h e n  discovered. 

The cml which hm I v n  developed in the Rampart province occur.s 
-- 

aThIs river iu known In Almka sa tl~c Mclozlknknt. SIrloet is here m d  h accvntancc with the 
deeldon of U. $, Nutimd Roan1 un rierrlfmphir. S-. " kakar" be- merely a native m m e  for 
rlver. 
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nnd R ~ m n U  mount uf ennglonwrrrte. F O R S ~ ~  IPILIPFE, mostly of clicoty- 
l~donc)as pl~~t~nts, nrr* di~t ,r i l~utr~ l  thlqotrgh it. In thr u p p r  1mrt of f EIR 
.rrrtion tun1 sefimsrt~ru~llznt~snt nnd outc~wp a l o n ~  thr rirpr h n k .  Thc 
rod  is interhedded with fire rlay nnd finc-pminrd mndstnn~: If there 
is no fokling rtnd rotiirqn~nt duplitatinn of thew hctin, of which no 
sviflcncc wns ohs~r~ed. them nrc nt Jrmt . W V P ~  s11rh ronl sPnrna dis- 

trihukd through lrvs than d , m  fevt of ~ ~ d i r n c n t ~ .  A h r e  t h ~ w  mrcwtl 
mmsureu thert! art. some h a y r  h d s  of ronrso ~nnr luton~  ~ n d  ronplon~- 
erakc, nggreptiag in I l i i e k n e ~ ~  200 or 300 fwt. 

Although the ontcrnppinp indicate that thprr nm prohMy seven 
Pcnrnn of con1 at f h i ~  plt~ca, only one of them hm twrn rxplnitr~d. The 
croppings of this srnnl in tho riwr hnnk showed nolid c.onl nlwre the 
water line nt the high stngo of the riorr tlint p r w a i l ~ l  ~t thr t ime of 
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the writer's v i ~ i f .  The other usarnR more indicated only by broken 
coal or coal ~ m n t  11lirsr1 with firr c l ~ ~ y ,  although i t is  roporied that at 
low stages of wakr w~t?rnl of them finatns prrnnnt mcnsurrtble rmlrpo- 

sures at the wnter'w edge. 
The &d thst  ha^ bren opcn~d  is  lwljcv~d l,y tho writer to be the 

s idh  one from the bottom of the coal ~ i e t ' i ~ ~ .  Within the mine thin 
bed was found to consist of two %rams, ~ t g g r e p t i n ~  88  inch^ of clean 
~ 0 ~ 1 ,  wntained i n  about I!) f ~ n t  of cmnly ~unterinl. l'hr wction mas RB 

followr;: 
Secfirn~ id Pfpttr ~ninc 

Pt, fn. 
Yellow, ~ h d y   ands stone.. ................................................... 
Bono snd black ~ l la lc__ .  ................................................. 1 S 
coal .........................-..-.............................*......... 2 1 
Black shale and bone-.. ..........-...................................... 4 0 

Analyaes hp Dr. E. T. Allen of mrnplm from mdl of the two  sltarns 
of clear coal are a9  follow^: 

AnaE!ynia RJml (3-0. 1.37) jrom 1.9-inrlt w m ,  h n  m'ne. 
Pcr cant 

Water .................................................................. R.58 
.......................................... Vol~ttiln mn~l~!rPtiI~ln i~kntter.-. 36. R7 

FixprI rarlw*n ........................................................... 31.FtS 
nab .................................................................... 13.72 

100.00 
Sulphur ................................................................ 0.33 
Fuel ratio.. ............................................................. 1.08 

AnnIgmLa of ronI (1111. 138) jwn s i p p ~  9,5-ind~ senna, Drtru mine. 
Per cent. 

Water ...................................---.-.....---.-..-............. 9.64 
............................................ Vnlatilc mrnhuRtiblc ttiatkr.. 40.W 

........................................................... Fixed ratlmn 37.35 
k ~ h  .................... .: ..-........................................... 13.02 

100.00 
Foe1 ratio ......................~............~........................ 0.113 

These ~nalysca ~ h o m  a rnthcr high pcrcent~gc of mh, otherwise thn 
coal compares mcll with that minrd on thn uppw Yukon. The wrnples 
show some small specku of fossil m i n ,  or amber. 

A b u t  100 yards north of the 11lni11 workings of the &em mine 
prospect halesl have been ~ n n k  on nnotllcr cnal scam, prelmblp the 
fifth of tho series here oxposed. Almut 7 feet of cronl~ed c o ~ l  i s  
exposed in the pit, which tapers at the 1mttnm to 4 fert of coal, s1.w 
cru~hed and yielding no solid piccw. Grains of fowil rcain, or amber, 
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nrc common in this scam, A mrnple of tbin w~atherrci mnl \\-as 
analrz~i  ttnd showed the followfr~g rompition: 

[Amlynt. k. T. Allcn, IT. R. Uml. A o a e y . ]  
pcrcenr. 

Water .......................~........~................................ 14. -1.1 
Tinlatile ro~nhnntihla matter .............................................. IT. 1.5 
F i a d  carrlnn .......................................................... m. 77 
A~lh .................................................................... 4,RC 

IW. OR 
Furl mtiu.. ............................................................. 0.72 

This nnalp~in R ~ O W H  IL lowel' percentage of nsh t h n  the coal front the 
aranl w1iich ~ I I R  h e n  workerl. The higber p r c e n t n p  of water is i u 
nll pmimbilily pttrtly the rc911lt of wcsth~ring. of t.he cntrl ~t ttbe outcrop. 

Coal \ ~ w  first discova~rd t ~ t  the L)IVW minc ~ n d  developed 1 ) ~  Oliv+!r 
MiIler in lH!47. Sptlrr rcport~ that in thnt year R tunric1-k) f r ~ t  it1 

length hnd l aen  driven into the 11ill on n 2-foot scam, probably the 
2-ftmt Heunl nf thc prwcnt, m i n ~ . '  h w  worked the mine wccrnl 
ycnw ~ i n c n  that titntt, 1)ztt it i~ nnw eloscd under an attachment ~ u i t  
instit~itcd by t hc Northerib Commercial Company, 

TIln rtltlipnlpnlt of t h i ~  mine con~ist .~ of la ~ h n f t  76 feot deep, cribhd, 
hou-qed, find p~mvided, with ~tenn~ hoi~ting gear. Bunke1.9 of 80 tuns . 
mpwity nrp convcnitntly f i i t~ ln t~d  with ( : h ~ t m  tO mnch tho d e c h  of 
atenme~n moored at  tlle river's hank. Thr n h ~ f t  wns found to be in 
p t l  mnrlition nnd t h ~  mine f rep f r c m  wntrr ~ n r l  of itno rxcrpt for 6 
inches rrt tlln bottom. h p r r p u y  about 20  fmt long f ro~n  the Inottom 
of the fihaft c.mssct~tn the aantlntone to the coal h d ,  nnd then turns and 
follows the em! for R P V P ~ L ~  htlntlrtid fnet. Thn writrr w m  prevented 
from reaching thc end of t h i ~  mngway l ~ p  ncave-in in the old workin~s, 
ahnt  40 feet from the turn, The con[ from t h ~  2-foot sennl hw h=cn 
~ t o ~ M 1  ont ahnre tbir pngwfiy. An air di1c.t which IIRM lwen d~ivrn 
along the 18-inch seam r~prcsnatr ~ l l  tha work on thiw nnlall~r spurn. 

Almut 1,200 tons of con1 have h e n  tnken out of tho Dmw minr. the 
water  part of which mas mod on rlvcr steamers. The -1 ha4 not 
given entire w~tfsfnction for t h i ~  P U ~ ~ C .  T h i ~  d i ~ m t i ~ f a r t i ~ n  n-m 
due. in p r t ,  no doubt, to the inexperience of the fircrnc~l and the 
unauikbln grnten which were wed. It in also mprtPd thnt thr mt 
waq rsrrlr~rlc mined, tbrt as euppIied at the bankem it t-ontain~l n 
gmt dtnl of unnpccwary dirt, hat it nnverth~lews ~nl t l  tmdi ly  a t  
$15 pcr ton. The following. ahktncat  m p r d i n ~  it, hr Mr. 11. K. 
\Vood, nnsistnnt engtincer, United StffCeR I~evenuc-Cutter Service, i n  
hken from Jlr. nror~b's paper on Gal  &sources of r l h s k ~  (p. 562): 
M y  exprlrmrrh with Yukon raal was limited to a trial of t h ~  ml of but one of thr 

T~rknn R i r ~ r  minm. Thi* wan that Imm the w e  known ~e Drer'n mine, which  is 

ospurr, f .  E, Cmlw o l  the Yukon mid dhtrict: Elgbtwntb baa. Rept U. IL -1. RuRcy, pL 3. 
lm, y. BL 
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lorated on the bank of the Yukon directly oppsitt! the mouth of I lm Crwk. An 
attempt was made to shin the tmilm of the I'niterl Ftatrrs stmmer f lrnitwk, tlsing 
thin coal alone, hut without sum=. TJw1 mixd  with Cnujrrx cnwl in t l~c  pmpor- 
tion of two prtrr of Yukon to one part Comox, modenab teaming conld tm danc. 
tTaed with word, it ervd fairly well, about 400 pounds k i n g  used wit11 o m  r a ~ l  of 
wood. Used to maintain low-banked fires when the enHnc w . ' ~  ~totoppd, it wertld 
to 1~ fully as good aa Comox coal. If, liowerer, a fire \VM wanh-4 to furnish steam 
for running a 10-kilowatt dynamo, the Tukon -1 was inferior, due chiefly to 
the waste caused by the mifting of the c o ~ t  through the gmtea when t l~e  lirw were 
disturbed Prith fresh coal or fire tool% ,\Ithough rhp atte!ap to Ptmm with thio 
ccal was a failure, 1 am of the opinion that wilh mme rxpximenting to deter- 
mine the best kind of g w h ,  amount of grate surfam and draft most m i ta l~ l~  
and the proper way to handle the coal in the fr~rnaw, results could be 
abtained. Judging by my limited experience, the Siikot~ CORE wiil compare with 
Comou 4 and with wood allout as follnw~, wing the avrra*.e hourly eonet~tnption 
of the Kuunirsk as a RIB: 1,200 to 1,.54lO poundn Cornox can! wtlal 2,000 to 1,500 
pounds of Tukun ml, qua1 I t  tn 14 conls of ~pruce wood. Colnox ma1 wm on 
the lnarket in St, Michael in l R O O  at $15 per long ton. The Bame price chargd 
per ehort ton for the Yukon roal at the mine. The  mat of wood i~ from $6 to $10 
ppr cod.  

At the point where this mine was opened n low hill risea about 200 
feet abova the liver, affording a considerable amount of coal above the 
river level that could be  toped down into a main gangway driven in 
r3irectEy from the river bank. Behind this hill there is a broad 
depression. nearly one-fourth mile wide, cutting off the greater part 
of this mi scam. Rcyond this depresiiion there is a p i n  high ground, 
renr.hing nn elevation of f~wm 400 to 600 feet abova the river. The 
gr~ntcr part of tho coal above water level in the hi11 near the liver hrrs 
probably been mined. In extending the mine along the st~ike of the 
bed there will be a limited amount of ma1 to be mined above the gang- 
way st tha present levc1 until the higher hill is reached. Here, if this 
bed holds its thickness and is not displaced bp faulting or folding, a 
Inrgo ~molrnt  of coal will be found that can be readily stoped down 
into a g.ltnpttjr at the present lerel. 1 t is aIso probable t h t  further 
prospecting map show some of t.he other cml beds here exposed to ie 
of economic importance. Xost of these heds are we11 situated topo- 
gmphiwlly for yielding ib wnt.inuous suppl~ of cod. 

J f i w k  C?*e.&.--This creek enters Yukon Xirer ftwm the south 
side, ~ h u t  1 mile  hove the town of Rampart. It bns n. length of 
about 20 miles, heading in the Ynkon-Tanana divide, opposite tho head 
of Baker Creek, which flows to the Tsnans. Sandqbnes cawj*ing some 
coal seams outcrop along the left bank of tbe Yukon for 3 or 4 miles 
above Minook ~ r e i k  and also about 2 miles h~ low the town of Rarnpnrt. 
They form the floor of Minook Creek Valley for 9 miles above its junc- 
tion with the Tukon. They are best exposd in  a hlnff along the left 
bank of the Yukon for s e v a ~ ~ l  miles above the month of Minook Creek. 
The strike of the bede at this place is constant, K. 70F E., while tho 
dip increaaea from 20° near the northern end of the outcrop to 50" 



nmr thr wruthtrn rnd. They consist of almost incoher~nt snnds nntl 
p~nrt+. 

E;rw*il k.a\ .w coll~cted in the hluff along t.he Yukon almve tbe mouth 
of Mincmk I :re& wtlre assigned fly Knowlhn to the Kenai serjes r e p  
r r ~ ~ n l c l r l  rt the Drew n~inc. and the rocks are, therefore, prohhlr 
continunt1.r lrrtween the two points, though this connertion has not 
Fwan clntntili~h~d by actual obwerration. The lithologic character of 
the Minook tledu diff~rs wideSy from tht of the wndstone at the Prpw 
minc, icnd without thr f o s ~ i l  e~ idenm would suggest that t h e  belong to 
a youngcv hnrinon. At both lorslitiep the coal-hring sandstones re.~t 
uncor!frlr.mnbly on rork~ brlongjng to the Rampart series. Impure, 
Ijg~~it~rlz cmaur in tl~eur: nnnrlntnnes fit ~ererwl points a h ~ e  Ramp*. 
On hIinook Crerk  that :' miles from the tawn of Rampart these 
lignite! h ~ d ~  nm reported to  ha^-^ om-ionnllp heen on tire. Attempts 
hr~vo boen m d t !  tn clprn R ml minr! at  the 1attc.r p l m ,  hut Mr. I'nig~, 
of tho C:ecllogiml Surirny party, who risitd the: locality. reported tllnt 
the w o ~ k i n g n  1 1 4  cavcd in, so t h ~ t  the tbickn~as of the bed could not 
be Ciet+~rnlirled. A mmple of the coal WIW taken for analysis f otu 
the duinp of the old llmnpect hole. 

The coal in It glnnny l ignitc wliicli tends to h m k  up into small cuhi- 
cal grains on drying. The ansly& is as follows: 

A n n l y h  of cnol (Ah. 910) fwm jundim of IIurdrr nnd M+nook crrrku, 

fAnmlypt, E. T. Allen. I?. $.Gent. Bwmy.1 

Water., ............................................................. 
TolatEI~ coml~itwtibte matter-. ......................................... 
Rxwl  carbon ........................................................ 

Fuel mtitio. ........................................................... 
The prcentage of water in freshly mined cod fi-om thin Irrc*ality 

would probably be considernbly higher tban the nnalgsin shows, sirlrtj 
the mrnpls analyzed had lain out on the dump all suminer ~ n d  Nttr very 
nmch rhwked up dv ing .  Samples of coal from this locality hnve 
Flrrhn tes tn l  for heating purposes hy the miners at Ttamprt, and arr 
r ~ p r t m l  to hare 1-n ratber unsatisfactorp in that the cod nedtlrd 
R cnertain amount of w d  mixed with j t to make it  burn well. 

TWO miles helow Rampart, on the left Imok of the Yukon, a ~ i m i l n r  
ctwl ant r~wp.  T h i ~  hns heen p~wpected to Rome extent, bat. the 
workings fire at present abandoned and tbe tunnel hss mved in. A 
~arnplc taken from the dnmp of the old tunnel showed pbpical chiir- 
A P ~ P T . ~  ~ i t n i  Far to that f roa Minook C'rek. 
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Tht- analysis is wq follows: 

[Analyst. E. 'C. Nlcn. !'. R. Cml. s11rvey.l 
lacr cent. 

Water ................................................................. 10.43 
\'d~tils tumhustible matter ............................................. 41.09 
Fixwlrarlnn ........................................................... 35.23 
An11 .................................................................... 7.2fl 

100.OR 
EneI mtio ............................................................... .W 
C&e nontwhemnt. 

l3atwop.n btr~part and the rnolitl~ of the Tnnann, on the north ~ ide  
af t l ~ r t  Yukon, thew nre two large areav of wndstoneu and ~anglorner- 
ntan tllst IIHYP h e n  aorrefnted with the Rcnai, which have bccn 
rcpclrk,d t o  carry hedw of cod, hut no em1 of economic jmportnnce  ha^; 
yet h e n  Borlt~d in tdn1m. 
na?;! Ri.rw. -On Ih l l  Rivcr. :tholit $0 miles from ik junction with 

the Yukon, rmal  occur^ which rcsmhles the hmpffrt coal. T ~ P  fol- 
lowing description in quokd from Mendenhall's report: " 

In the hcd of Cod Creek, about 1. mik dmre itp canflncnm with Dall Rives, there 
i~ an uutcrr~p nf lignite with i r r g ~ l a r  rjny trtreak, whirh rneamrq as far a9 ran be 
drtermind imrn 1 h c  i r t t p r f ~ r t  cxlmure, approximately 11 feet in thiclmm. At 
the Imw of the e x p c w ~ i ~  art* 4 or .5 fwt  of flrm, Iwiglit lignite, while the rcrndntler is 
wft, dirty, a~lrl rrf Imr q~dtlit?.. t I I ( ~ * k ~ o f  the rual haye h e n  washed down the m k  
ant1 Rnmr di*ncr rlolrw J h l l  Hivvr r~itl~ont tlrcakinp up; but r~rtain portionsot the 
warn dakn ampidly wltm tbxpnutr l  Zn t.Iw at rnovlb~w. Although no opprtnnitpwas 
afforded for ~taakin~ ~tractirnl twig, tlw 1owc.t 4 or 5 feet of this warn are beliex-ed to 
be lignite OF pnod quality, rhilr h e  mm~inder i~ pmtwhl y of no valnc. This cod in 
cantainrd in wft, gray, buff, or hlwk ~tralea, which nra ~~~ppaeed  to be T~rt iarg 
(Kenai aeries). 

Sdt r!rrpX:-l has hwn reported on Snlt Cre~k  by prospectors. 
Little definite information WRS oMrtincd r ~ . p r d i n g  it. Thme mms ttre 
mid to be ahout 25 milcrr from the Yukon ttntl nlny occur in an exten- 
sion of the same nrm of cant-bmring  rock^ aH thoaa of DslI River 
described by 3lendcnhall. 

PaJismd! Iipritr bed#,--On the left bank of the Yukon 85 milea below 
Tannna h I d s  of buff-calor~d silt snd g~rtvet rise to a ht!ight of 150 
fwt above the rivsr. T h i ~  locality biu h r n  n n m ~ d  thc Palisades, hut 
on acr~unt  of the occurrence, in tbu silk O F  rlrunclan t hones of the 
mrtrnmoth and other large ninrnmal~ it iw more p p a l ~ r l y  known 
the Bone Yard. Silh of practimlly tho =me ngc occur in rnrtny plmes 
~ l 0 n g  the river. They are not known to carry lignita M e  except itt 
the P u l i s d e ~ . ~  These silts contain not only h r l e ~  of tho marnn1ot.h 

a'blenrlenhal~ W. C., Reconnalrcgsnco itom Fort Ramlin to Fnt?#hr Rrmnd: Pmf. D. F. Wl. 
Aarveg, Nn. 10, 1902. Eeu ulm Rrooka, A. A., Cm1 m ! l r r m  o l  X l ~ ~ k n :  T w m t l y - ~ 1 1 ( 1  Antr. R q t .  
If. €4, GeM. Survey, pt. 3,1902, p. 558. 

hgpila,  J .  E, Grologg 01 tho Ydon gold dizirltr: Eightronlh Ann. Rapt. C. 8, O w l .  Suwcy, pt. 3. 
IW, pp. 193 and m. 
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md other mammals, hut shells of fresh w ~ t c r  and lnnd gn~teropod~, 
wpmentml ,rpeci~g now living, snd twnps of J'~>-I,~F r ~ n t * n ~  lllinr the 
prmnt spruce of the Yukon Y R I ! ~ ,  which show thnt Ithe ~ i l h  are 
of Pleistmene OF late i ' l iorvn~ m~r. Thc. mskrinl i n  tbesc bluffs ia 
mostly extmmelp fine silt. grc~nixl l  pmy in color, form in^ when wet a 
-fine sticky c l ~  and showing sctrrrclly any tmcca of ~tmtitication. At 
inlterrals in thia deposit them Rrc thick h d q  of veptaMr! rn~hrial 
containing m o d  in  nlt shps  of rhange ffmm pliahlc a t i c k ~  to hrittle 
brown l i g n i t ~ .  Thew !wls rsrp in thirknrwg and alm in tile! nntuw of 
their rnnkrid: uen~lly. bowcrer, thry contnin twra, mme of consid- 
eralho pize. 

N e w  t h ~ ,  IIPPCP md of t h ~  1'1tIimde Cliffs ft tr~nnel has k n  mn on 
one of Ihn lipnitt? I~rds. In thc SttmrnPr of 1902, howerer, this tunnel 
hntl carrd i n ,  and thr Iwd rotlld not lrc! ex~mintct nnder~round. Mr. 
N. IJ. ?l'(~n(l.~~ n ~ . ~ i . ~ ? a n t  O ~ E ~ D P P S ,  C. S, Jlt't-~n~e-Cutf CP .Serfice, is 
a~tt~hoority for the ~trctrmnnt that R rein20 fprt thick wan r p p r t d  here. 

Tho ligr~itr from t h i n  Iornlity is of inferior quality, w r c ~ l p  changed 
from wnntl or peat. Whcrr rxamin~d hy the writer thia p t  is mired 
with red snnrl. S~uip1c.q were takcrl, hut no tmalpes of them hare 
hecn thou~bt  nmceanry, rrs in thc pmwnt s t a p  of Alaskan develop 
merit tkie~t! l v d ~  harp no value. 

C'(mtttl,,/I! JCljll~,~-Thi~ river i~ trihuhry to the Tanana from the 
snuth, ahoat I30 milrn f mni the Ynkon. The Cantwell hus ih sonrce 
we1 l wit hi n tho Alank~n Rnnp, which it l ~ a r e ~  t h r o u ~ h  a narrow raIFep 
cut into mrtfirnorphic r c k s .  The front of the mng? is about .SO milw 
frnm thr Tnnann. At the north~rn dank of the mountains these mct- 
an~orphic rocks am mhntled over hy ml-bearing, friable sandstones, 
wllirh find topgraphic expression in a series of low hills mnning 
pnnkllcl to tha front of the m g e .  Lithologically the rock is chiefly 
wft, fr inhl~ sltndstone, often of an almost snow-white color, with some 
i n t c m l a t d  conglon~arate and sh Je strata. The basal he& are ~ ~ ~ l l a l l y  
mnglon~cmtir. The entire ~eries probably measures seveml hundred 
feet in t hicknem. Litkologicall y it closely resemblw the Keniti h d s  
expow1 new R a m p r t  on the Yukon The wries is either entirely 
undisturhd rtr i~ thrown np into brad, open foldr. Faulting w n ~  
OI)RP~VPCI at il~veml localities. 

The. cotrl-bearing beds outcrop for about 15 milm along the river, 
and were traced a b u t  4 miles to the wt. The are& of this cod  
field can be a f e l y  estimated at 60 square milcs at leaat, ~ n d  mny 
be m a p  times thst. The beds are. seldom e x p c d  except dong tha 
river and stream valleys, for elsewhere th~r art usnnlly drclply buried 
under Plektwene gravels. These coal-baring brmn~s  wert? pralja- 

- - 
a B d ,  C d I  mtuces of XI-ka: h e n t ~ e m n d  Ann. Rcpt. C.  S. Qmt. PllWPy. pl. 3, I'm. p. hv. 
BThh note m inrniehed by Mr. hlfrerl A. R m k r .  In d r a w  of the publlfatloi~ ot hb mlujtt to to 

wtitld, "I R e c m ~ c e  in the Mount McKinlrg Rcglon, A l w h  " 
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bly depmitcd in an isolated fresh-mster basin. No fossils hat-o hecn 
obtained from these rocks, h11t they are heIieved to belong to tlie 
upper part of the Kenai series or to e younger Tertiary horizon. 

W h d  promises to be workable coal beds were found at two locditiee 
during the hasty reconnaissance on which these notes are based. The 
most important of these are on Healy Fork, an emterly tributary of 
a n t w e l l  River, which it joins from the mist abut  40 miles from the 
Tzmana. The em1 hds are wefl exposed in precipitous bids along 
the north valley wall of thin stream. The strong contrast betmeen 
the white sandstone and the black coal ne~rns makes them very con- 
spicuou~ f&ures even from a distance. 'IIThile the  bed^ are largely 
rnado up of sandstone, yet the lagem lying inmdiately adjacent to 
the coal are most often cby and sandy shales. Ow bluff ~hont 9 
mjlm from the Cantwell was examined in some dehil. In this section 
200 feet of sandstone and conglomei-ates formed the bmement member. 
and rested unconforma1)ly on the phyllikq of the metamorphic serias. 
This bed wm overlain by ahout 860 feet of soft sand~tone shales and 
wal. In tho entiro section the coal ~ g w g a t e d  about 125 feet in 
thicknass, contained in about fifteen seams. Of t b i ~  125 fmt prolmblp 
60 feet were, of a fairly good grade of lignib. The largest seams 
were 20 feet in total thickness, but included conf3iderabls hone and 
shale. In cbemter the coal \-arid from a fibrous, impum lignite. 
which is entirely worthleils, to lignites wliich may have camrncrcial 
value. The lignite of hettcr grade is of a luvtrons black color, and 
has R concktoiaidal fnctul .~ .  The scalar mere ~cce~sihle  only along tile 
outcrop, where they w e n  nmde up of noncoherent lignite. A sarnplc. 
Bken almost st random from ono of the larger mettins warn analyzed 
by Dr. E. 7'. Allen, of tho Unikd Shhs Geological Survey, wikb the 
following result: 

draakpi of PoaEfTom Haab Fwk of &1$t?11~12 R~wP- 
Per mnt. 

Moaura. ............................................................... 13.02 
Volat.ila m t k r . .  ........................................................ 48.81 
Fixed carbon ........................................................... 32.44 
Ash .................................................................... 5.77 

This analysis shown that the coal is R fsi1-13~ good lignite. 1x1 con- 
sidering it, it sho~lld be borno i n  mind t h d  the short time given to the 
study of the IocsIity makes it quite possible that seams of betbr grade 
were omrlaoked. 

The m n r l  l d i t y  where lignites were found js on Lignita Creek, 
80-called, R few miles northof Hedy Fork. At this place tho crop- 
pings show fewer aeams and them are of less thickness. These ligui tes, 
aa far as determined, were of no higher g l d e  than those of Healy 



Fork. Sorth of Lignite Creek, nnd appwntdj* highrr in tlw nnrion, 
smmn o f  fi b r o o ~  impure lignites and mrl~lnareous n l i t ~ l e ~  art! not ancorn- 
rnnnly i n t ~ r h e d d d  with the m n d ~ ~ n c ~ .  It is  not likely thr~t  nny of 
thew h t ~ c ~  e n  prwp~ctire mmmcrvial volur,. Jn tb opinion nf thr, 
writer the l w ~ t  COIIIH in tbc b i n  are nmr the base of the .wndstonr 
s c r i c ~  
Topogniphicmlly thest! ma1 warns are exceptionally WPII lwatrd for 

mininp. "I'hough tlwy h ~ v c  twrn k w w n  since iS9S, the irol~tion of 
t h ~  Icwnlity Ijns pr~cludl?tl nny  p o ~ s i  hility of tbeir d ~ r ~ l o p m ~ n t .  Should 
R milmn?. rvtlr l,c 1111itt throuah Curilmu Ynm from Cook I t ~ l ~ t ,  HS hn.~ 
!men prr4m.spd, it ig clrtjtc p r n i l l l e  that this coal tit.ld mi& reccivc 
d ~ v c l o p m ~ n t .  

sL!UTO PfUIVmttP:. 

U n d ~ r  thir h ~ a d i n ~  t.l~r+ c-ml lu~drc incltided in tht. Inrp area of mnd- 
utonc ~ i n d  nbde cx t ~ u d i n g  f m m  t h~ ;\fr.lozi to t h ~  mautb of thc l'rikon 
will b t ~  dmcrihed. Within t h i n  pmvinrc* the Yukon flows with n wlow 
cermnt and irr oftrn dir.idcrl into scv~lnl r-hannelx. Alonp the rigb t 
hank them in n srrien of l~laffa nnd  hill^, risinr pnernlly to A, bench 
from 100 to J.00 frt*t a b r r  Ihr- r f v ~ r .  On t11.c lcft h ~ n k  the Rood 
pl~ ina  rxtrnd lack for a i l i p t ~ n ( * ~  of from 5 to 20 m i l ~ s ,  and the hills 
w r  n~a1111~ not \,isihln F~noin aElc rirrr. Thn writer d a ~ s  not know of 
any ooutcrtqm of bed rormk along t h ~  Icft h n k  of thn Yukon within 
tbiv prrrrinrc. T ~ P  most i m p r t n n t  tr i l~l t t~trio~ fyom tha north ~ i d p  
HTP f h ~  Karnkuk, whivh is thrl I~rgrqt. Pir~lnto, Knltrg, Anvik, nnrl 
Clear (or AndreafwkiE ri\*~rs.  l'r~ka, Kniyul~, and Iiirhokt) t'irma :lro 
i n ~ p r t a n t  southern trihutnries. Snlato, f hp Ii~rpeut Indian v i l l ~ ~ a  in 
thr interior of Alnrrka. and thr prini:ip~I town in tlw provinco, is 
~ l w u t  25 milerl helorn tho nlsrith of bl~n Koyukuk, A t d i n g  pwt 
~ R R  t ~ e n  mrrintaincrl hem for niiing gcnm. T h ~ r n  i~ also 11 tninrion 
rnninhined hj* the; l lnrr~nn Catholic* Church. A rfnw of' thin ~rillngo j,g 

~hoaan ia IJ1. VI,  8. 
A t  filtng, a amfill truding port, nnd pnnt-nfico nhout 411 miEw hrlow 

Nal~to.  thc telegraph l inr nnd wintnr mril routn leavr the Y ukan nnd 
follow K~l fag  River ncsrly ta ik Illclad, then (*row t h ~  divide t r ~  I;rrw 
laklik Jiivrl~., and extend down that rivcr to Norton Sound. At Koiwr- 
r%f.rl;i t l l r r  Jloly C~OPR C~tl~ol i ( :  mi~sinn is tho c h i ~ f  institution. Iklow 
Koncrofski, Pimuto, and Russian Misvion arc 13~kirno Y i f  ~ W ~ C R ,  ~rnd 
hndradfiki f urniuhes winter quartmu for R l n q o  part of t hr flnrt of 
Y uken ~ t n ~ m e r ~ .  

In t h i ~  finld con1 h r d ~  aro found n l o n ~  thc Yukon for a r l i ~ h n e a  of 26'0 
alilns. T h i ? ~  coal beds recrcmlrlo one nrlathor hoth in the chamet~r of 
tho con1 and in its mode of occurrence, and in them pnrticulnm t licly 
c'iffor f rnnr the lippcr Tnlron coals. Tbp  coal-bnrlnji ~nrldntonrs 
outcrop along the right bank of the Yukon, which forma the sonth- 
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sulphnr ...........................~...~......~~........................ .&5 
Fucl ratio ............................................................... 1.17 

Coke ~Iightl y coherent. 

These mat heda have hwn known far ncrveml YRRTH. nnd vnriottn 
ttttemata I ~ v e  besn made ta own hplr~ ( m ~ 1  b & ~  of commrminI 
importance, b~tt  thun far no AeaulR thicker than 18 inches hnrr. h c n  
found. 

flmer Bo?yukuk.-Near Trtlmwap Bar, on thc uppar Koyakak. rr 
lnrgc coal hed has bcrn reported by ,%hmdern and othr.m, '~mmwny 
Rar is on the Middle Fork, 561, rnilcs l ~ r  river from thc junction of 
the Koynknk with the It is 130 miles albove Bergman nnd 
511 n~ilis n b r e  HettlEq, and rrhout 20 milea from the a r s t  of placer- 
mining opmtions near Cold Foot. T h e  followinp: dc~er i~ t ion  i f  tbn 
geologic! relations and extent of the m l - h r i n g  fomntion is  quutcd 
from Schmd~r's report: 
On thr Jliddlr Fork uf the KO*, ahnt 5 m i l e  aboreTmmwav htr, thc mrt- 

amorphic m k n  dve w a ~  to a yonnper m k  ~ e r i e  mmpaPtE nf impurn mnrlvtclntb, 
arkme, grit, and mnplomerat~, indiwrirnimtely tarrying mow or It* Zipniln nntI 
wrnainirnf f e i l  plants. Onaccount of it-ffrllipil contentnandibresemblanm to tho 
Kmai fnnnd rlwwllere in the I'nkon dietrifthie formation irr pmvivinnally r e f ~ m l  
to the licnai, which i p  regarded bp Dr. h t l  aq Vpper F m n e .  I r l  notlw locnli tip8 

the k l u  arr quit<' firmly mnwlidated, e~pttciaflp the aanddonw, whilr in utllc-ITI 
they am armci~ntlp pnft to hp mdify  pluck& away with n pivk or h~mmrr. 111 
nenrlp nII lmlitim the MR show mom nt lesp dieorbnw end wmr f m l t  i11g ~ n r l  
tulrling. .\lravtq Tmn~way Rat they ham a ~ontherly dip. A t  Traman!. Rsr thcy 
rnnuiat of a twlt  of iirnilg ronmlidatd mnglomrmt~~, 3 or 4 mIlm wide, thmu~h 
wl1i1.11 the dyes hm rot a canyon about 80 feet deep. 

Frnm Tramwar Har to helow the Arctic C i d r  Irequ~nt expm of rrandatnne, 
soft nhale, ant1 mud rock, carrJfjnp more or l e * ~  imperfect plsnt rcmdna, arr rneE 
with. * + + Their attitude ofton vatim, an11 Ehcy nmrly always vl~ow mom or 
It* diptl~rbanw. 

From thi8 d88cription i t  will bc men that mal-bearing rocke nrn 
exposed along the Koyukuk bore for rt distance of sbotit 130 milesq 
Cbou~h coal h n ~  beon found at only on0 Eorality. In 1901 Schmdvr 
found tliat t h i ~  BCT~PS of ~&nd#f;l)nc~ ~xtendb up John Rivrr north ward 
from the Koyukuk for 20 r n j l ~ , ~ ,  rind in tbr. E - m v ~ l ~  nf that ~irpnm he 
found piPr~a-of coal nf good qtlality." ~-- -- -- 

aschrncl~r, F. C., Rmonnuinanencc nlor~u Chandlar nnd h'n)iikek rlrrm. Alnmku: TIvonly-flmt Ann. 
Rppt. U. R. (hl. Rilrvey, pt. 2, pp. 4414Al). 

11 Schrtvler, F. F., A rccwnrl*wnoo In nortbcm Almka: lwl. Pnpr 17. a. 0~01. Firmcy No. (In 
P W ~ .  
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aschrncl~r, F. C., Rmonnuinanencc nlor~u Chandlar nnd h'n)iikek rlrrm. Alnmku: TIvonly-flmt Ann. 
Fwpt. U. R. (hl. Rilrvey, pt. 2, pp. 4414Al). 

11 Schrtvler, F. F., A rccwnrl*wnoo In nortbcm Almka: lwl. Pnpr 17. a. OcoI. Firmcy No. (In 
P W ~ .  



COI.LIE~.I NULATO PROVINCIE;, FTCKART MINE. 49 

From cornpariaon with similar sandstones seen in the Colville River 
drainage that year, Schrader came to the conclu~lion that the %and- 
ntones of the upper Koyuklrk are probsbIgr of Upper Cretaceous ageem 

The coal i ~ d  at Tramway Bar i~ described as having a thickness of 
nearly l2 fee$, the middle 9 feet being camparativeIya pure lignite. 
The f ollowiag analysis was made of a sample collected by Schrader 

at this tirrie;b 
Arady&G of maI.frorn bed at Tramway BUT. 

[Analpst, George Steiger, U. s. Geol. Snrrey.] 
Pel cent. 

Moidum ................................................................ 4.47 
Volatile mtter .......................................................... 34.32 
Fixed arbon ........................................................... 48.26 
A& .................................................................... 12.% 

100.00 
Fuel ratio ............................................................... 1.40 

The coal doas not make a coherent coke. From this analysis it will 
be seen t h t  this coal should be grouped rVith the bituminous coals of 
the lower Yukon. The coal bed is practicdlg unde~aloped, but the 
wal has h e n  lmally used to some extent for Hacksmithing purpmes. 

Pickapt roar! ntin e.-This mine, one of the oldest; on Yukon River, is 
located 10 miles above Nnlato, on the right bank, and 12 miles below 
Koyukuk Riv~1.. Below the Kogukuk the Yukon flows nearly weut to 
within a mile of the coal mine; then it turns abruptly to the south and 
follows along the foot of R series of wndstone bluffs, in which the coal 
is contained, and which are almost; continuow to Nulato. 

These sandstones carry pIant fossils which have been referred to the 
Upper Cretaceous. At the cod mine these are probably fresh-wahr 
deposits, but they rest confom~&ly on wring sandstones carrying 
abundant fmsils, also ~wferahle to the Upper Cretaceous. The coal 
bed at the Pickart mine is stratipphically about 15 feet above the 
contact of the maline and fresh-wat~r be&. The wndstones between 
the coal beds and the marine beds ara continuously exposed aud ahow 
considerable cross bedding, but no evidence of unconformity or fault- 
ing. Above the Pickart coal there is a gat thickness of sandstone 
carrying fossil plants, and 0119 small c o ~ l  searrl. Ahnt  1 mile up 
the river fragmente of sandatone carrying marine fossils of Upper 
Cretaceous age were found, which probably came from t,he sandstone 
overlying the cod bed, though they were not traced to their bed-rock 
aoum. These sandstones are exposed continuouslp along the river 
for 1 mile above the coal mine. Jn this distance the strilre and dip 
Erequently change, and there is probably some faulting tw well aR fold- 
ing. AIong this stretch the c l i i  face rises about 100 feet abov~ the 

akhrader, F. C.. A reoonnaimmce in northern Alaska: Pmf. Papr  U. 8. neol. Surrey No. a0 
(in P-1. 

a Coal Reaourcen 01 Ahqka, p. bo5. 
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river, ~ n d  from the cliff the hill slopes hack more gently to an eleva- 
tion of nlml~t ROO fwt R ~ V O  t.he river, as shewn by Gerdine's map of 
the mouth of the Koynknk.R 

At tho Pickart minc OIIA rml seam kw been exploited, which atrikes 
N. 75') E. find d i p  N. 45O. Two rolls, or home back^, ttre reported to 
m n r  in tho floor of the coat M. Whether them are in the naturc 
of fnu!G, duc to rnavornent of ~trata dong the coal bed, or irregnlari- 
tics in Reposition of the sediments constituting the floor, the vrihr 
wm nnnhle to dcterminc. Near these rolla the coal ahows considem- 
hle crushing* whirh sltgp~h that t,he roll is mused by deformation. 
The Picknrt coal 1w.d h w  II ntbirlrne~~ of 30 inches at ra disttlnca of 300 
fetit from thr cntmnce to the mint?, hut at the end of the  main gang- 
way, fin0 frr,t from the ~ntmnce, n ~ ~ r  one of the rolls &OVR referred 
to, the annm r n c ~ q ~ r ~ t l  only XX inchca. Mr. W. E. Williams, mana- 
g e ~  of thn Pickart mine, raports that in mining this coal a roll m a  
enoountr,rc?d in the workinp nhovr, the muin gangway, in which tho 
floor of tho bed way miot?tl i~p ,  pinching the coal down to  a knife-edge 
thiekn~ao. Thiu roll oxtcndad jn a nesrly ~tmight line and apprmched 
the p u m r ~ y  at tht! rate of uhout 1 foot in 20. On cutting through 
t h i ~  XOPI good coal mns found, having a tbickn~ss of 3 feet, which mn- 
tinund for nlmut 20 fcot, when another roll parallel tn the fir&. was 
encountercd. Tho st*cond roll hw not h.cn pa~sed through in  the 
workings of the mi no. The crml ncar t h ~ m  rolls i y  rnmhed and impure 
and the bed pinches down tc, a knifo-edge thickness. It js pmlmblc 
that coal mil l  Ile fo1111d hclyond the s~cond roll in the floor, so that the 
mmmercial extent of thc smm in this territoq hm not keen dehr- 
mincd, nor hw it h e n  t racd  below the river lavel. 

The Piclrsrt cod rnak~s ti good coke and m u ~ t  be classed as dis- 
tinctly hituminoua. samples mere Giken from the main gangw~p 
3W f e ~ t  fmm the ~ ~ l d a c n  and from the end of the gsnEway til3;tr feet 
from the .~arfam, and tbcw were annlped by Allen, of the Cnited 
States Geologiml Surver. The eccond .ramplc is intcrcsting rw show- 
ing  the chttmter of the -1 in thc vicinity of the mlls in tho Awr, 
which lcd to the almndanment of tbc mine. 

Anal@ of 4 (80. E7?) fm PkAnrt mine, ffltljrttJr(rm tnFmnm. 
Per wnt. 

Water .................................................................. 1.02 
TTolatile comlmtihle matter.. ............................................ 27.3 
F i x 4  m h n  ........................................................... 65.03 
A& .................................................................... 0.62 

Cake compact. 

aTRentpfIml Ann. Rept. 0.8. Oml. Barney, pt. 2,1800, pl. lx. 



Analy~a qf d (No. 1854) from Pickart mine, 6 0  JePtljmna tdmrnce. 
Per cont, 

Water .................................................................. 1. fH 
Vdatile mmbRRtib18 wf$er... ........................................... 24.98 

Ash .................................................................... 16.20 

100.00 
Fnel ratio. .............................................................. 2.33 

Coke compact. 

T h i ~  coal has been used for steaming purposes on the rivm bmts 
for tho h a t  five years, hut the rep& r e e d i n g  its ~tearn-producing 
mp~cit ie~ vary greatly. Some engineers speak highly of it; others 
wr.re diwatisfied with it. It should he borne in  mind tbrtt, wherever 
conla bavo h e n  t r i ~ d  for steaming purposes on the Takou, they have 
been burned in grabas dcsigned primnrily for wood, and that the firemen 
hare, as n rulr;, been inexperienced with coal. Further, much of the 
cmd hit8 heor1 minod within a few feet of the surface, where it was 
frozen when cxtrixted, and dter thawing it tended to break up into 
small pieces. In very fow i n s t a n c ~ ~  has the development of the mines 
gone far enough to obtain ma1 unaff~ctcd by at.moapheric influences. 
The entire product of tbia mine waq sold readily at from $10 to %I5 e, 

ton. The con1 in the small I-foot seam mention~d xs occurring above 
the Pichrt l x d  i n  nimi lnr in qn~l i ty  to the Pickart d. It has no 
commercid jmportanco. The ~ n d p a i e  is as follows: 

A d y s h  d 4 (No. E51) from nmall m'n ahme Pickart md. 
Per ceat 

Water .................................................................. 2.22 
Volatile combaeti ble matter.. ............................................ 24.76 
Fixed carbon ........................................................... W. 38 
b h  ................ .---,...,....--.., .................................. n. w 

Coke slightly coherent, 

Mining was h c p n  at this locality by the 1'i~l:lmr.t hrothex~ a in 1898. 
A drift tunnel ww first stsrted fro111 the river lmnk at ~ u c h  a levcl 
that, it wihr 0 d e d  during high-water ~tngea, L~tor  the Dresent 
t.unne2 wns driven above high-water mark. ~Lhont, two yeam ngo this 
mine p s e d  into the haads of the Alaskan C~rnn~erciaI Company; nnd 
wss worked by them under the management of 7.1'. R. J!'illi~ms up ta 
the middle of the summer of 1909, when it was nhandonecl on nccnnnt 
of the rlifficulty caused by rolls in the floor OF the coal bed. The 
development and equipment consist of the two tunnels mentioned - 

afichder,  F. C., P r e l i m h ~  wwrt on a, reconml~ncr  f i l o n ~  Chnndlnr aad Koyaknk IT- 
A l e ~ L a ,  in 1899: Twenty-first Ann. Rept. U, S. Geol. Surrey, pt. 1,1900, p. 485. 
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above, it powder house, and an oficr! huilding st the mouth of the mine. 
No hunkers were used. The coal was piled on the river beach at the 
mouth of the mina and loaded on ~rteaml~nt~  and harges with wheel- 
barl?ows. During one season tho high water which comes at the hreak- 
ing up of the ice is r~ported h h w e  carried away a large amount of 
coal mined during thr, wintor. The d w e l I i n ~  and other huiEdings 
of the miners wert! of rr, tcrnpomry nature, and have ncarlg all been 
removed with the; ahitndonrnent of tho mine. These building8 were 
located ahout one-fourth of a mile up thn rivor from the mine. The 
main gnngway hw R Ecngth of ti00 fect. Above this nearly all the ma1 
available in the present date af develvprneat of the mine has been 
taken out. 

1lW1~to m? M.-Between the Pickart mine and Nulato it is reported 
that att~mpts have been made to open coal h d s  in  sevcral places,"only 
ooc of n-hich wm elcnn~i~ed by tht! writer. This seam i~ about n mile 
above t.he rilltrfie of Sulata, and is contained in sandstones carrying 
fragmenhry fossil leaves. The sandstone .strikes N. 10° E. and dips 
40; SJfr., and ~hout  1 mile to the southwest there a m  marine beds 
probably o~erlying it, from wbich a few fossils were collected, wbich 
seem to bc! of the mrno age as the marine MS stratigmphidy h i o w  
the Pickart coal. 'I'be atratipphic mction between this cml bed and 
t h ~  ml t r in~  .+andstone has not h e n  minutely cxsmined, If therc. are 
no fanlb or unexpospd folds hetween these r>oinLq1 this cod bed is of 
Upper C ~ C ~ ~ C O I I H  1 1 , o ~ .  ha far as thc writer coulrl determine, the 
mnrinr, mnd~tone rrst.r on t b ~  frwh-n*at~r leaf- and coal-hearing heda, 
Theae ohscrvntions nrc in wcord~nce with those of Dr. Dallqb who 
spent thc wintor of 1X654ti at Nulato, and thus had opportunity to 
study tho arctiion in detail. The con1 seam is contained between mnd- 
stone f onr and roof, and has a thickness of 2% fect. The Meam con- 
taina only about 6 incheu of clean cml, the red being m d c  np of bone 
em1 and some clay pnrtings. No analysis of ccol from this bed hna 
bean m d o .  The mrj ter Raw somo of the cod from tho more irnpurc 
part of the bed in use in a blacksmith's forge st  Nulato. Except for 
the high percenage. of mh, the cod seemed to h of g o d  qualiw, 
rornpnring well wih the coals dong the Yukon. 

Blwh mhr.-This mine i d  situated on the right hank of the Yukon 
i miles brlow Nulnta. The mine opens on the slough bchind tbo fir&, 
idand b l o w  Kalata. A t  this place there is a srnnll hez~cnh nbout 5 0  
f e p t  high, which bas prohbly been formed by a sIide from the mnin 
hill. I3~c.k of the bench is a woll-marked escarpment, rising to n flat- 
topped hill about 30 feet above. When the Imalitp w8.r visited the 
- -- 

a &hrnAcr, F. C.. Reconnnl=m%nce dong Chadlsr and K o y ~ k t ~ k  ripen hlaaks. In  11'): Twenty. 
Brpt Ann. Rept. PIS. Gml, S m e y ,  pt. 2. lm. P. JPs. 

b Dull. IY. U., and Harris, G.  D., Correlation pupem, Jeoceue: Roll. U. 5. Bwl.  Su m y  No. CM, 169& 
p 2-17. 
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development con&tetI of a tunnel about 311 feet long driven into this 
slide. 

The coal is contained in sandstones currriog fossil leans determined 
s Upper Cretawous. Thp coal m s  broken and very much wenthorwl, 
so tbnt it m ~ s  difficult to obtain an? l a w  piwen which did not crum- 
hlo to fine dirt on exposure to the nir. It  \c-ng i~npossil~lp: to dateminf: 
the thickness of the h d ,  althou~h the c r u d ~ ~ l  material wn.9 often over 
4 feet in thickness. A sample of the cml from tho end of the tz~nnol 
yielded the following analssis: 

[Analjlit. E. T. Allen, I:. R. C d .  Fur~ry.1 
l'wmt 

Water ................................................................ 11.17 
Volatile cornbu~tible matter.. .......................................... M. 48 
Fi~erlmbon- .......................................................... 52-02 
Aah .................................................................... 7-13  

100.00 
................................................................ Solphnr .43 

Fuel ratio ............................................................... I. 76 
Coke, noncoherent. 

A blacksmith rtt Knlato, who was nttompting to uae this con1 for - 
welding, report~rl thnt it WRH inferior to tlw t*od from the prospect a 
mile atm-f: K111:tto. 01' f ram fllc nlatc*hfortl minr. !I miles below. This  b 
inferior rluztlity i* no dottllt in part duc to the wcnthorcd condition of \ 

the  coal. 
The ownem of this prospcrt report~d to the writrr. that they had 

contracted to deliver 4610 tons of this coal on tho river ha11 k for use by 
river s te~mers  ncxt Ruzrlmor. The coal wilI he mined and slodded over 
thc ice to R suitnhle landing on thc oinin chrtnn~l of the river. 

Bla/cJ!fimbn WHII I,, iwt*.-'I'his mino 1s locnted on the right bnnk of 
the Yukon 9 tnilrr helaw Xulnto. The Yukoti lmnks fire low for 
aI)ot~t 9 milev nltovr! the mint.. IT her- tl~e tlats nre extended up rt ~lnal l  
creek. lZclom the mouth of t l l i ~  crwk R clifl of P l e i ~ t o c ~ ~ i e  silt 50 
feet high extPnd.q s l o r l ~  tiic rircr for shout n qunrter of a mile, bclow 
which axudatot~r: cliffs rric to a h ~ i ~ h t  of nbout 100 f ~ e t .  

The coal bed nf the Rl~tchford tni tie o~~tcrops at the water's edge, 
at-rrl- the u p p r  rnrl of this ~ t t n d ~ h n t !  hlnff. The strike throws tho 
ot~bmp of t l~c seams belaw thr. silt cliffs on the one hand and Iwlow 
the rir& h ~ d  on thn otbcr, ant\ na other exposure of i t  i s  known. 

The sandstones at  the Rlatchforcl m i n ~  kip to the northwest HZ a 
high n n ~ 1 ~ .  Irnmecliiltcly alml-c! the cmP 1 4  they are dtlrk and shrtly, 
contitinir~g mthar ~l>~lncltlnt fossil platnts, which are prohaldy Upper 
Grehceons, nnd I I ~ O V P :  these slmly sandstonm arc hard p q -  ~ n d s t o n e g  -- - 

aThla name h dw mnetlmea Bpellel B1ntslord. The r v r i t i ~  d m  noi know which spelling Is 
mrrect. 
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forming the greater part of the cliff. In this  ands stone there is consid- 
erahle evidence of crushing and shearing dong bedding planw. Two 
small seurns of coal, which vary in thickness, but nowhere exceed 6 
inches, orcur in  this harder wndstone. The variation in thickness is 
probably dne to shertliug. 

The one coal sesm ml~icb has here been worked outcrops below 
water level. When the locality wns examined the opening to work- 
ings w ~ s  under water and tbe can1 was not seen in place. On the 
river bank, above high-water mark, there was n large pile of coal, 
mined last winter, but not yet used by skamew on account of the 
poor lat~ding. This coal is very much crushed, sa that from a pile of 
seveml hnndred tons no large pieces wuld be ohhined. The em1 
seam is reported to be irregular. Large masses, 8 feet in diameter, 
have been found and quickly mined out. Its i~~egalttrity is believed 
by the writer to be due to the shearing of the inclosing sandstones 
along the coal h d .  

T h i ~  cod ha? been pronounced by some engineers of river steamers 
to he the hest on thc Yukon. In the bhksmitb's forge it given good 
satisfaction. A sttulple for malyfiis was taken from a pile containing 
40 to 50 tons mined during the winter. 

[Andy&, E. T. Allen, U. 3. Qml. ~ u r v o y 3  
Per cent. 

Water ...... ...-.,. ..................................................... 1.36 
Volatile combustible matter-. ............................................ 22.44 
Fixedcarbon ........................................................... 73.98 
Ash ..................-..*................-...........--.-...---........ 2.22 

100.00 
................................................................ Gulphur .62 
................................................................ Furl ratio 3.30 

It will be seen from this analysis thttt the coal is a high-pde kitn- 
minous, approaching semibih~minoas. The fuel mtio, 3.3, and the 
low percentage of water and mb make it by proximate analysis the 
best coal seen by the writer on the Yukon. 
In 1866 Dall examined a coal cropping helow Nnlato in this imme- 

diate vicinity, if not this identical bed. His demription is as follows: 
A h u t  7 miles from Nulato, on the muth side of a level space or flat, a am811 bluff 

a p p m ,  at the extreme end of which tbs mndaton& are nearly vertical. Here, 
hetween two contorted byem of ahaly rock, s small c d  seam wan examined in 
M m h r ,  1%6. It has been squeezed ont above md below, forming a mere pocket 
about 2 feet thick and not aver a0 feet long on the exposed face. The ~ h d e a  con- 
tained ohcure vegetable remain#, but were much altered, probably hp the heat 
evolved at the time they folded. The avemge dip is north 4b0. The coal ia 
4, but there are apparmtly only a few ton# of it. The  hale^ are conformabEe 
with the brawn sandatone, which, however, ip; a tnarine formntion in which this 
d e p d t  of lignite i~ a very exceptional incident." 
--- - 

uBulL U. 8. Qml. SurveyNe. M, 1892, p. 247. 
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Tho Rlnkhforcl mine ha9 no oisihle development or equipment. 
Tlie workings lie h I t w  the le- el of the river, ~ n d  the opening is mv- 
e r ~ d  with wakr during the summer months. The cortl that h ~ l s  boon 
n l i n ~ l  has &an tnkan after. the river mas frozen. The ice filling the 
upper pnrt of tho workings is first mined out, ~ f l o r  which the cml i~ 
n~uuhecP. T~IR axcnvntior~s pl*ohnMy do not exceed 40 feet in depth. 
' ~ I I P  L'rninc" in cor1t1.olle.d Mame ~nlployeas of the Northern Uom- 
rnarrinl Comfmny. It is lonsed, us~mnll~~ for tho season, hp one or two 
mineru, who arc! ~ n t . i ~ l i i ~ ~ d  if t h y  a n  pl'odtlce 100 of coal clul'ing 
the minter. Ilrohably not over 300 tolls have been mined since 
cod mas disavcrcd. 

TSIkrfirr ?nine.-Thia mine is lotlnkd on tho right bank of the 
Yukon 50 ~ n i l e ~  bolow Krtltag ~ n d  d ~ o u t  IQO miles helow XulaCo. 
About 5 miles alrovc: the mine the rivt.~., after dividing: into a nnmber 
of chnnnelfs. canlev togathal. at  the foot of n scrEcs of hEafTs, chiefly of 
sandstone, but also con hitling. cnnglonlcrntic and &alp beds, which 
oxtend approximately north and so~rth nrld continue for a mile helorn 
the coal mine. The wrmd.;tonr! 1~Jaffs rifle from the river to an elem- 
tion of 150 feet, which c l c ~ ~ n ~ i o n  exten& hnck from the rircr to the 
limit of cision. 

The sandstonos in which tbc a 1  m u m  c R r y  fossil plrmts, which 
have been detenlincd na Fmnt! (Renai), and show the cml to he 
undoulutcdly younger t h n  thrb ronI h ~ d n  near Nulato. A mile or more 
above f he nli no t , h ~ t *  i~ HR ~l luni lnnt  f r e s h - w ~ t w  fauns in some of the 
handstone beds. Somo rv id~ncc of f~u l t ing  ilppears in the bluffs u b u t  
one-half mile abova tho con1 mine and rgndcm it difficnl t to efitirnste the 
thickness of the section. A study OF the exposures indicates that tho 
coal hrd is overlain by at k n n t  3,04111 feet of ~ n n d a b n ~ s ,  ~.onfilomorrttes, 
and hIack shales. A t  the con1 lml the ~ t r i k r  is N. 70° W. and the dip 
is 45" 1. At tba u p p r  end of the bluflfl the, strike is sbout N. aOO W. 
and the dip is rsriable, hut 1t.w than st the  nine. 

One CQRI bed of worktlhle thiekr~css 11n.r laen found nt thia plttcs, but 
below this bed them are prohnldy other  scam^ of posmibla coi~~niorcial 
importance. The coal sear11 which is Iwing worked has rt thiclrness of 
39 inches and is divided i n k  two nearly equfil hcnclln~ hy a clav part- 
ing nlmut three-fonrlthu of an inch thick. Tho quality of tho coal in 
thc two hnrhes is very similnr. 111 tho uppor bcnch tho mnl nppcn~fi 
dry end carries streaks of "minoral chsrcoal." Jn tho bottom of thc 
!owfir bench a small amount of fossil resin, or WII her, occalqs. 

Th is  h d  brts been followed 400 feet into the hi1 l Iry t8ho minc worlr- 
ings, and shows no variation in strike or thickltwn. . 
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Samples of the CORI from the ~ i p p e ~  and loww benchmmal-cs analyxrd, 
with the following results: 

IAnnlybt, E. T. Allen, U. 8. Oenl. Survey.] 

j I 
Water.. .................................................. i 7.17 ' 
Volatile comki~tihle matter.. ...................... .---..-_i 

I Fixed CUPIW~~ .............................................. 51.15 

Fuel ratio.. ............................................... 1.51 1 
Coke, nonmhemnt. 

The antllpsi~ shows the coal to I>e hituminoas. Since the coal mind  
is J1 from Tiear the croppings and ~ l lb jec t  t~ surface influences, it 
v ~ r i e a  v e F  greatly in quality FW it is supplied ~t the mouth of the 
mine. Probitblp much con1 of nn inferior quali@ baa been sold. 
However, the cml hi19 genemllp given sntinfaction far ~touming pur- 
pses, nnd the entire pr-odact of the mine hw found n, r e d y  sale to 
the river steamem. 

This mine w m  first opened up rts the Thein mina, and in 1900 pro- 
duced some coal. Early in 1902 it prtwd into tho hands of the present 
omers, and ia h i n g  deve1ope.d by Mr. W. E. Williams. I n  all, about 
1,700 tons of m 1  have heen produced. 

The development corwish of a drift 4-M feet long in the river b n k  
aho~e  high water. The grertter part of the availt~hls mrtl hns hpcn 
stoped out nbove this tnnnel. .The coal raw bring tbe con1 tr, tho 
moath of the mine, where it is piled up an the rjver lank to h Imtl~cE 
on the steamem with wheelbai.l.ows, as no hunkem have aa pct hcen 
built. The other hujldings, such as mesa house, oficc, etc., RM! of a 
Itemptary nature. Pls. V, 17 and V1, A show the applianwn at the 
rnouth of this mine and the method of loading the fuel on  teame em. 
A bout fifteen man in dl are employetl during the summer wason. 
while thp mina is in operation. These miners are mostly men who hat-e 
hnd some clxperience in the coal mines of the State of 'Ilr'mhington. 
Should t,ho d~,mand for coal warrant it, a slope will probably he drirrn 
to lo!ver l ~ v a l s  and ~t boi~ting and pumping plant be proridecl. 'IT ith 
such rtn aqdp~nent tbi.9 mine could no doubt tnrpplp ~ 1 1  the demand for 
con1 on this 1)nrt of the Yukon for many rears to come. 
- -  ------ -- -. . -. - - - -. - - 

a -1 h ! l W e s  nf A h k f i ,  V. 5%. 
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a conchoidal fracture. The analysi~ indicates a fuel of good quality, 
bnt the wal is not believed to have any economic value bemuse of its 
limited extent. 
A*mX IEI;p~.-M~. J. W. Chapman, missionary at Anvik, reported 

to the writer tho occurrence of cod nu Anvik fiver about 50 miles 
above its mouth. This point is probrtl~lg about 10 miles h c k  from 
the Yulron, and in a ge.neral way weat of the sandstone bluffs in which 
the 71Tilliarn.r mine cmlu m u r ,  'and probbly represents a western 
extension of the same field. No nt tempt  has been made ta open t h i ~  
coal, hut it finds a limited use among the natives in their unufactluw 
of black paint. 

CLASSIFICATION OF YUKON COALS. 

The coala of the Yukon Basin occur in sandatones of Tertiary snd 
Cretaceous age and present great variations in quality, due probably 
in p r t  to primary diifsrenccs in composition and in prt to meta- 
morphic influences which have actad more or less loally. Thy  range 
from high-grade lignites to semihiturnjnotis coals. 
In the clu~sification of the Yulron wmla aome uncertainty and con- 

fusion arise from tbe distinction to bo nude between lignites and 
hitluninouu coals. The same confusion prevails in regard to tho conb 
of wester- United Shtcs.Q 

The geolagista who 5rst s t u d i d  the ma1 fields of tho Roclry Maun- 
b i n  re&, finding that tho coal# were contained in rocks younger 
than the Carhnifcrous, classed m lignites all of the post-Peleoxoir: 
coda. The same classification, bamd on ~tl-atigraphic position rather 
than charncter of the coal, hsa bean carrid to Almka, and many coals 
shown by their anttlyses to be hituminon~l have been classed as lig- 
zritcg.n The table of analyses on page 61 show8 tbst many of the 
Y iikon cmls compare favorably with coals classed aa bituminou~ in 
aastern United States. 
The fuol wlue of coal is to e certain extent indicated by the fuel 

ratio." This varios from Ie~s  than 1 in lignites and gome cannel coalv 
to more than 90 in some, anthracites. I n  lignites, ea the fun1 mtio 
decreasoa the percantage of water inmeases. In genwd," it may tw 

-- - 

aKnlght, Wilhir C., Conlu mrl cml m m m  of Wyomlog: Sixteenth Ann. Repl, U. E. Geot. Sup 
vey, pt. 4 ,  Im, pp. iVE-216. Hflls, R. G.. ml flelda OF C o l n d o : ~ M i n e d  &mllrcm U. R. for lb@S 
U. R. Oonl. Survey, 1893, pp. 51+385. TRB, J. A., Preliminary report no C8rnden c o w l  Aeld of m t h -  
wmtcrn Arknnms. Twenty-tlmt Ann. Rept. 0. B. Red. Survey, pt. 2, Im, pp. Sl-. TatI and 
A r U m ,  Geol t~y  uf e ~ ~ l m n  Chortaw coal Acld. Indlan Territory: Twenty-RrbAnn. Rept. U. S. Geol. 
Survey, p t  2, 1903, pp. 257-311. Rwrra, 1,. S., Tile Rocky Mountain cml fields: Twenty+acond Ann. 
Kept. U. S, Wl. B m e y ,  pt 3, 1901, pp. &?An. W c s ,  C. W., CoRl Aeld~ of the Umted Btaim: 
IPwmbdecond AM. Bept. U. 8. Grol, SnrveT, pt. 3,lW2, p. 19. 

b mil, mT, a., R o ~ r t  on cwl nnrl Hgnile of Abka:  kventeenth Ann. k p t .  U. J.G. Geol. Blrrvey, pt. 1, 
Wx.* pp. 7&40B. Bmoks, Alfmd A,, Coal resormn of Abska: Twmbmmd Ann. Rept. IT. I, -01. 
Survey, pp t,,lW. pp. 51b671. Summarg %port Qeol. Gurney of Canada, 193, pp. 46411, 

G !l%e rue1 ratio is tbe quotrsnt obtained by divIdlng the peFcentRge of flxed carbon by thQ percent 
age of volndle rdmbuatfble matter. 

dmj-es, C. W,, ieMs of the Unided States: T w e n t y - m n d  Ann. Eept. U. 8. Qeol. Sorvey, pt. 3, 
lrn, p. 1G. 



sbted that an anthracite has a fuel ratio above 10 and a hjtliminous cod 
has rt fuel ratio between 1 ~ n d  5. There a1.c: two grade? between the 
bituminoug and the anthracite: Semhnthmcite, with a fuel ratio from 
about "I 10; and sernibituminous, with a fuel ratio from 5 to 7. 
annel  is a variety of hitumirlowr coal which is cl~rrracterized by a low 
fuel mtio, often lesa than 1. 

I n  dintinguisliing lletmeen the lignite and hitumirious grad- of coal 
the. proble~u ie more complex, 21ncl thl-ce elenlenta must he conidered: 
First, Illel ratio; second, contcnt of water; sud third, phy~ica1 c h a m  
ter of the coal, as #ho~vn by the prvsence or absence of voody ~ltruc- 
tnre. Dr. Ihyeu has suggded to the writer that a lignite may be 
distinguished from s bitu~ni~ioufl cwll 11y its having a water content 
above 10 pel. cent and a fuel txtio lew than 1." The relation of the 
two olemenb can be expressetl by the quotient of the mates content 
divjded I?y the fuel ratio. This might well be called the lignite ratio, 
and is above 10 for n lignita rtnd Iess than 10 for a bituminous c d .  
By the w e  of this ratio, the physical chamckr of the coal being nsg- 
lected, it is found that nearly dI the coals that have been classed m 
lignites by physical character alono fall redity into that claa~, while 
the bituminous coals a m  as ctrtainly distinguished. 

As there ia no definitt! dividing line between bituminoufi and ranthra- 
cite, so the variation from lignita to 1)ituminous is gradual, and an 
intermediate division or grade is often rcquired between the typical 
lignite, with a water content rthve 15 per cemt and a fuel ratio not 
above 0.5, and the t,ypical bituminous coal, with a fuel ratio near 
1.5 and a wabr content nntlcr 7 per cent. If tha above-mentioned 
lignite ratio bo accepted as t l ~  baa i s  of .wpamtion, j t  wiI1 be ason that 
typical lignites and typical bituminous ~ o a l s  can bo recognized from 
',heir analyses by inspection. It is only in doubtful cases that the 
lignite ratio ir required to determine the g r d o  of the coal. Tbe 
wrjtplr would R U ~ ~ O R ~  thnt, whero a dsiinite classjfimtion is rcquimd, 
doubtful rumas jn which the lignite mtin fall8 between 9 und 11 ubnuId 
be clwaed as intermediata between tho lignites and the bituminous 
coals. 

In the grades of coal between bituminoas and anthracite the terms 
scmibituminous and ~erniantblmite are both made use of M tr.ade 
names in the United States. A Iogiml classifiwtjon and nomenda- 
ture would requirt? a similar use of the terms semilignite tind semi- 
bituminous for t'hhe grades of coal between lignite and bitmninous. 
Such use seenls to l w e  been mado of the term fiemibituminous in the 
coal fields of the Hocky Mountain region." 
e The =me statement i s  made by J. A. TEE, Preliminmy report on the Camden cod field of Arkkn- 

san: Twenty-fl&Am.Rapt.U. S. M I .  Burvrg, pt. 2, f$oo, p. 32R. 
as-, 8. L., Rocky MountaLn cml held%: Tweatp-necnnd d o n  Rept U. El. Qeol. S w e y ,  pt. S, 

lm, p. 424. Kills, R. G., Cunl Add# of nflorudo: Mineral ReRmuces U. R, for 18W, U. S. Gml. Purvey, 
IRK$, pp. 319365. Knight, W. C., Coal fields 01 Wyoming: Sixteenth Ann. RepL U. 8. Gcol. survey, 
pt. 4, 1895, gp. ?ag-215. 
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To avoid confusion with the uRagee in the ewtorn coal fi~lrir nf the 
U n i t 4  States, the writer i n  t h ~  following ~?lw~ific~ltion has mttde use 
of the tern1 lignitit: roal for tho* g d a . r  which Ijy approxitn~its 
a n ~ l ~ y s i ~  ifill h o t w a ~ n  trpicnl lignite and ty piml l)it,umjnous. The 
Iignitir rmIs of tha following tnlllo a m  coals i 11 which the quotient of 
the fuel rntio divided hy the percentago of water ftrll~l hetween R and 
11 in value. 

Y n tha following tnhle of ana1p.q~ (p. (11) of c m l ~  from the Yukorl 
Rmin maay heretofore publi.qh~rE unalyse~ have been d d e d  to those 
made for the writer from .sarnplna collected tha prwt Rowon. The 
authority for these old ~natraes is given. The ~aliiplea collected by 
the writer nnd antrlj-zed by Dr. E. T. AIbn, of the United Statea 
GeologEmI Survey, were treakc2 as foIlowr;: OR hing collechd they 
werc lhccd as soon pwqihle in tin cam, with tight-6tting covers, 
to  prevent emape of moisture. The wnplex, however, mere collected 
under extremely vnrying conditions, son10 being hken from the 
brenak and fncea of tile minw, wme from mine d u m p  and from piles 
of cml alr~adj- delivered to thp consunler, and some from wurface 
cropping# of undec~lop~cl coal 1wds. On their arrival in the labom- 
tory it was found that the amount of moisture rnlthed i n  the cans 
with the mmples vnried g r e ~ t l ~ ,  depending on the condition of the 
~amples when coll~cted, w h ~ t h e r  from met or drp places in the mines, 
or, if fmnl mine dumps, whether taken on  rain^ or fair drip. TO 
Recurr uniform mndjtions the mrnplea for analyses were s p e d  on a 
table i n  ~t v w n t  room, of which tha outside windows were open, and 
left exposed to tbe air for about twent.y-four hours. They were the11 
crushed and prepared for analysis in the ordinarj. my. 
In the second hhle R comparison is made between the Yukon Riwr 

conls and some from tTeshington and British Columbia. 
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. . . .  
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..................... Five Fingers mine 6 
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dMtCo~ncl\: op. OIL. p. 46- Am)~!fl!J by ( i ~ t .  h t 7 e y  Canada. 
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I Norrh Amerlc3n Trading find Tmnsporlbrlon Cornpony. 
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Table of prorimnle ctnalya6j ofcoabjmrn the Yukon Bogin, atranged in geographic eequencc, pro&g dowr the river-Cbntinud. 
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nBrWt% Allred B. Cml resourcesol A)&: Tmenl).moodAna. Bept. U. 9. G a l .  Survey pt. 8 lW2, p. 565. 
bSpurr ,  J. E., ~ m t d ~ y  otthe ~ o k o n  gold district: l?lght@edh mu.  Repr. TI. S. Owl. ~ u l r r . e ~ ;  pl, 8: I@. W. Annl)d*als by 8. N. Bbkeg C1.S. Gml. Burreg. 
cB@.mrd. P. C.. Y a p  and d w r l  tlon* of hlmka 11. $. h l .  Surveg. 18%. p. dr. hndgsiu by U. 8. ~teol?~umey. 
dgampl~eollcetcd by h r t h u r ~ .  8 0 1 ~ e r .  Aoa lysh  by E T. Allen. 
&Will probablr make a eoko 01 cammercld vnluc. 
JBnmpler collected by Alfred H. Brook.. Anal Ls by E. T Allm 
flSchmdc, i.. C. IOP.IYIYIC~ &long ~ l n n d &  mid l i d a u ' r ~ e ~ ~ ,  A101ka: Twent!..drul Ann. b p L  O. S. G a l .  6u...s. Pr. 2 . l W . P .  *I- (not P u b  5 

llrhed) b y  GwrgoSrcfger. D. S. Geol. Eurvey. 
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..... do .-.... . ..-. . .... ....- do . . . ..-. . . I a 
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64 COAL RESOUROES OF THE YUEON. lwo, nu. 

Colnpnrih cf rars~oge of coda fmm Y ~ h n  Rim, &h d h k n ,  W t b h  
filultlhia, and Patipc cooat. 

Averape cornpmition of 9 Yukon River 
lign~tes..- ---.-...---. - -.-......... 11.89 41.11 I I 

Average cumpcwitinn of P Yukon River 
hitll~ninooe coals. . . . . . . . . . . . . . - - - - - 1 1.69 1 12.05 

Average cornpition of 5 Cook InIet 
lignites0 -.,---, ...,.. , ..,.. - .----- 

kvemjp composition of I Alaaka Pen- 
iosola roala 0 . .  . . . . . . . . . . . - - - -. - - - - - 2. (L5 3.22 

Compmition of Li~bt~me .oal 1- - -. - + - - ! 3.75 ( 43.75 
Average m m ~ i t i o n  of 3 caala from 

vicinity of t nntroller Bay a . .._ . .... -78 13.42 I I 
Average rompouit ion of 15 Vmconwr I 

Paland coaltr, chisfly h n l  h a i r n u  I 
anclC0111axn ..........--.-+---..***,--...,. 30.23 

B v e w  rom 'tion of 10 h d a r d  
-18 fm~n t r ~ u t e  of wm,ngtanc 4-48 a. rn * I  

aBmolq A. R.. M I  msomxs of Al-Ls: Twenty-wmnd Ann, Rept. 0.8.  Qml. S m e y ,  pk 9, IW, 
p. .%2. 

n rb~n.. p. M. 
rFrnlth. 0.0.. CD.1 kids 01 the l%c& cmuk Twonty-mud ban. ftept. U. S. Qml. hrvep ,  pi. 3, 

1m, p. rw. 

CHARACTER A m  VALUE OF m o x  CObtB. 

The coals that have heen mined in tbr! T h  B d n  are bi~h-grade 
lignites and rather low-grade bituminous coals. Xith the rxerption 
of thnt st Nation River all the coals examined in the Circle ~ n d  Rnm- 
part provinces are lignites, or at least lignitie, those of tlw Circle 
province probably being of n little higher grade t h ~ n  thosc, of the 
ltampnrt province. All the coals ~xemincd in the Nulato province 
fJ1 within the hitnminous gmde. 
In t.be. Qrcle provinc* the hevt mat by proxim~tc: trnnlysis is t h ~ t  

mined a few yearn ago nt Kation River. Tbis is a hiturninouu coal 
rich in hydrocarbons and having a low pemnhge of watelq and ash. 
Ik percentage of sulphur, bowaer, iy bigbcr than that of any other 
coal exanlined by tho writer, end the mpplp is limited and uncertain. 
Some rather law-grade hituminous coal, with a high percentage of 
ash, ha, heen m i n d  t ~ t  the Pivo Finger rninc, on Lewes River, 200 
miles aborn h o n  and beyond the lirnik of the Circle province. 
The main con1  apply of this province, howevcr, is t o  be found in the 
lignite-hearing arens. At Cliff Creek, in Canadian ten+tov, thpspl 

lignites have heen developti and yield tbn tihtmdant supply of ma1 
which givw p o d  mtisfaction for steaming purposes. The limits of 



tbis coal field h ~ v r  not h n  drtermined, hut there are prohhly 
Iwt.wern 50 and Im SqanrP ~ti i lcs of ma1 lnnd sontipous to thin mine, 
the -tee p r t  of alrivh 1 irs mrnr (listanw fl.nrti the Yukon. 

In American territory, on 'I\ighington L'rwk, ahout 12 mile* from 
the Yukon, thrm is R ~ O ~ ~ P I '  l ~ r p  tirlfl, which will prohtbhly _ri~ld a con- 
widemhle supply. 'I'hir con1 ih a lignitr, nud is, so fur au the analpscs 
ahnw, of slightly larrpr gnrle t h ~ n  tlint nt ('tiff Creek. 
In f h ~  I Z n ~ i ~ p r t  pmvi nrtr t h~ roll1 tirld of t hr I)rcm mine is the on\?- 

onr which has imrnpdintt. vnlu~.  nnd it i n  of  rcry limited cixt~nt. the 
awn of c m l - i u ~ r i n ~  i.arkr; prohahl!. not ~ x c e c d i n ~  -I u q i t ~ l r  m i l ~ s .  The 
cml i a  R lignitc, contrtfning higlwr p?r r~nh~rs  nf w n b r  and nsh than 
the etondard coa1.r of the Vil?rlo pn~vincc*. 

In thr St~lnto provinrr! r m ~ l  llay kt~rn exploitm1 nt n n t ~ r n h r  of lotali- 
tie~l i n  thv  rnnl- twnl*ing rocks tvl~it.h cxknrl n'long thc Yukon for CINE 
m i ,  'I'l~r con1 IIP(IH NSP 119i1nlJy ~ ' r l t h ~ r  Itlli~~. nonr of then1 mcnsurit~g 
avri. 4 fcct, nnd wolllrl (IF thr $ram* arc so r r ~ ~ s h ~ d  I I ~  'rihrnring fnulfs of 
thc inc la~ ing  at~ntn t h n t  sytctmlrltic mining iw difficult. At 'lYilEinms 
mine, 90 milw h l o w  Yrrlnto, in this  hrlt. thc cot11 lwd ir rrg~ilnr nrlrl 
 hold^ R uniform tllickness far RK dtvplnpm~nt  hns pmr.  Thc con- 
ditions am f t~vcnr l t l~  for pl.nrltivinp a l a r p  nnrorint of ra i l .  With 
proper dprclopnlrnt the 111inr van prnltnhly snppl' a13 t h ~  cml that 
will h wlcquil-rd 0th this 11nrt of tlic Yukon for mnny ~ P F I ~ Y ~  7'11~ ~ n n l  
here is bituminot~r. hnrit~f: n f~rrl  mtio of from 1.9 to 1.5 and 11 wntcr 
rontent I~rIom- 7-5 pi3r rrnt. 

C 1 ~ 1  of a Iwfter rinclr i.- f n i ~ t ~ d  nt tllr I'irknrt mine sncl nt the RI~tch- 
ford mine, aluo in this prori~irr. J ~ I I  t thr 11~4s nw fnr~lted ant1 t.hp con- 
ditions for produring rtml IIIV not f~~roml , l~ .  At thr latter mine the 
coal is hy prosinlaltb l~nrilyuis t h ~  Ylt.*t found hy thc writer on Yukon 
Rirer. haring rr fuel ~ntio of 3.3, w n t ~ r  r n n t ~ n t  b l o w  2 per cvnt. and 
n~11 heln-rr 3 prr w n f .  

Jlanr steemhottt man prefer thr limitir (vnll from Cliff C l r ~ k  mine 
to the coals fro111 thc vicinity nf Sulntn. T h i ~  in prohnhlr to he 
nccounted for in part IIJ- thr chnrmc-tvr of thr ~ i n t ~ s  on whirh it is 
burned.~inw the Cliff C r t ~ k  (.mi1 Ivttrn~1 Illnrv f r i v ! ~  nnrl prdttrer; heat 
mow quickly thm do tho rortlr of thr lmwr rirrl-. 

The l i ~ n i t e a  of the ( ' i rc l~  nnrl Ifnrnprt prn\.inr.r* nrr conhined in 
s ~ n d ~ t o n i s  of h r n ~  ap. ~orrr1:itrd wit11 t J I C  li~twii P C P ~ P ~ .  Thr 
~titnminoas (?intion R i r ~ r )  cmI of thr Ui t r l ~  pivrincn i~ pt-ohrth3y of 
Permian w. while tbe hiturninous rnnlr of t hr Nuluto p m ~  vnre ' are 
contnincd in a series of .mnd~tonrs in p r t  ITppr C r ~ t ~ c r o n ~  and in 
p r t  I*:oc~ne in RF, mhic-h tmr not p t  hrvn sepni.atcd on ~tmt~igraphi~: 
or littologir groundu. The Pirknrt nnrl Xtlntrhford cmln arc t'ppr 
Cretnc~nrl.r. while the Williams coel in Kocrnr, in  n p .  

Bull. i!lR-dt+!i 
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