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- GEOLOGY AND COAL RESOllRCES OF THE CAPE LISBURNF: 
R tl:G ION, ALASKA.* 

INTRODUCTION. 

Cape Lisburne ia  tho lxllil hratlland whirsh mark!4 the northwestern extremity of 
a land rnm projecting itito the ,irrtic Ocean from the a-rn coast of Rlaaka 
batween latituderr 68" and 69O. E t liea IBR mil- north OF the Arctic Circle, 300 miles 
directly north of Borne, and i~ tile only point in hhqka north of Bering Strait 
where hills above 1,000 feet i n  height approach the m Thig penio~ula mn be 
conveniently hmed the Cape Linburno Man, ltn penera1 pcwition i e  ~ h o s n  in 
P1, I. In outline it rough1 y mrn bka  a a w n t i o n a l  hand, of shiph C a y  Li~burne 
lnrme tho knuckle and ~ a f n ' t  H o p ,  abut  40 mil- muthweat of Cape Li~burne, the 
index finpr, pointing wed. 
The nnlv mineral m u s c c s  of f ha region that am? known to he of cdmmcrr*inl 

importante are tho coal deposits, uvliich rrre the ~ulljoc*t of t h i ~  report, though gold 
I8 reported on the headwaters of mmo of ttie rivetrr. 

Tfbe coal fields am a k b l e  onIy by sea, nnrl in thia wny only from July to O M -  - ber, inclusive. There are no harbom or protection for wea+pln~ vmela, hut in calm 
scathar, or when the winds we fmm the south, ml can he hoahd or l i ~ h k r d  ta 
s h i p  anchowd from 1 to 2 m i l e  ooffshore. 

? The nssraelt protected harbr i.9 Kotzebue h u n d ,  aboi~t MO milm wuth&, near 
which t h ~ m  arc s e v r d  placer @Id-mining distric:ts OI rnnsiderabla importance. 
The whole region is errmtiin~ly I)ltak and dreary. I t  Is  fnr beyond the northem 
limit of ~ p n ~ t - e  tirnbcr and even the willow# are ~tunbrl, the l a m  in the rum 
eheiteml place8 beinff nut over -1. feet high. The nrtare~t stand in^ t i m h r  mitable 
for mining purpwra4 iw a t  the mouth of the Noatak, 1-50 mile# mntliwt. 

On acoouint of tho econnmil: importance of the coat depmita and the mientifir 
inkreat in the geolo~ic formatione known to exist there, a somewhat detnilecf exauur- 
ination of the Reld was undertaken by the TJnited B t a t m  Geological Surrey in 1W, 
and to t h i ~  wark tho aritPr q-au BS~iffoed. The important mnnmic m 1 t  of tilip; 
expedition JB the demonetretion ( r )  that the cud fields are much more exteneive 
t b ~ n  hhas genetally h e n  suppwud, m d  (2) that thcre are two didinct ml-hewing 
formatiom in the region. One lie east of hp Lis'bnme and contains low-gmlo 

. bltuminous coal ol J u r d c  w, the other-lies south of the arpe nnd includes high- 
g d e  bitaminow ml a l  lower Cnrhnifemoa a g ~ .  

a h  a b l m t  al this mporX ham nlnoad m red In the wrt on rn of inveetlsatiwm of 
minemlremrrrcea of A b k *  In leM. BtiI1.6. E m \ .  Sumer No. 2M, ld, pp. lT2-lR5. 

B 



6 OEOLOOY A N D  COAL OP CAPE LIRBURHE BEQIOR. 

Capt.in k k n  d i w o c e d  Md named Cap Lmhuma ie the yeur 1778, hot rnal 
wsn firpt reprtuE in the region lly Mr. A. Colli~,  a rho acmmpanied Captain RppChpy 
to Xhp Arctic M n  in tP'5 and 1RZ. The p i n t  of d i m v e y  by Mr. Collie was 
nest Cap Reaulurt. a minor l r d l a n d  of the line, 70 milerr m t  nl C ~ p e  Lip 
burnr. I*lrhcr and Col l i~  ol the Beethey e x p i i t i o n  rtm mllectwl fleontoloRj;c 
materials and ntatle noiw on Zllc peolrsgy at Cape Liglrurne nnrl C ~ p e  T h n m p n ,  c . 

Knpmnoff and Fislrer mllertd ffotsils a t  Cape T l ~ o m p o n  R ~ I I  ('ripe Li~lwme, md 
thmo wcre examined and rrportd on h' l;mwin~k d in l K J A  ant! PH0. i 

During the last Cwentg-Bvr !tam whalemm harp often wplerii*h~*l their fuel aup- 'I 

plitm from t h e  ml M s .  The poinh motit fwq~tentl!. v i ~ i t w l  were ( h m i n  Bluff, 
2H milea e s ~ t  of Cape Lwhurne, where Ihe Iyoited Statm rrvtnrw mtWr Corm'n, b 
Cnptaiu H m p r  conimanrlinp, coaled in 11Wl,@ and the ThrbIa mine, 36 milen eMt of 
CAP Lial~ur~~e, whcru tht* IJnited S t a M  mvenuu cotter Th& d e d  in lsIlR aad 
1W9,l t l lnu~h both lomlitiw were prnhtdy vinitpd hy whalemen prerioua to either 
01 the ahuve datca. 

1Jrni-y I), Wwlte P and .T. Ur. Kelly in the nmplay of the Pacine Steam-Whalin~ 
Go111pan~ built a home md wlntewd at ('orwin Rlrrff in IW or 1M, bot their 
stteuiph tn opiate coal i n i n ~ l  met with little rrr~rc.ws. Palmh*tanir0 m ~ l l d o n e  from 
the coal-beating formation ftnd R A O ~ U ~ ~ C  nrrtea wen=, however, mmlu by \Vmlfe and 
mme explotation of the inhrior was llnna Iry Kelly, 

Lieutenaot Jarvitrj on the overlanrl r a I i ~ t  ~ x p d i t l o n  to h i n t  Barrow camped at 
the Corviin ml mine M e c h  9, lH9U, but for~ntl orily a p r t  of the Woolfe mnd Kelly 
hoom atandine, mmt of i t  h a v i n ~  h e n  torn clown fur f l r e w d  by travclem en mute 
tn or front Point Barrow. 

The d i m w r y  or lpld at h'omo in ISRR dmw attention to them deposlh m possible 
mums of Bud ~npply for tho m i n ~ n  of F e w d  P~nins~ila; md wveral c u m p i e s  wem 
u r p n i z d  to explait them. Lrtw mrcna of coal bo16 s e r e  ~trrkurl and mvrtral caqpes 
of coal, pmhbly ovrr 1,00Q tnlm in ~ 1 1 ,  acre ~ninerl ~ n d  molt1 at Nome in 1900 atld 
1901, bot ~ ince  then the pndurtion 1 1 ~ 9  1-n rnertbly ~ ~ u n l i n ~ l .  

Sbrader, k of the Unitnl N t ~ t e R  Genlogira.al Rt1r~c.y~ visited Cowin Bluff in lBOl at 
the end of hia 0eld wwon in northern AEanka, and colEected not@ on the geolo~y of 
the region fmm variou~ pmpectom. 

h mom deteilml cxxmiti~ttinn r*V the rqlon, made by the writer in 1904, gave the * 4- 
information containecl in the p m n t  bull~tin. 

Under in~tmctlouu Irom A l f r ~ I  H.  brook^, geol@st in charge, the writer, nccrrmd 
p i &  hy Cl~eRter Wnshhurno as flcld mimhnt, sail~ul on June 25, Em, Imm Wttle 
and arriverl J uEy 4 at Nnrrle, whom linat prepamtiona wercmarle. Ahoatman, Jowpl~ 
Edge, WM ~rnplnyrtl, n n ~ l  n l s r ~ o  well-cnnatrurted dory of the: type & hpaurfmen at 
Notne wea parch~~r(1 tor the Etlrnsportatiun nf the prrrty along the mmdu at the Cap 
-- . LA---- - -  -- 
a h k  J w t k  VOJW to tha PLClfla &mur Znndon, Bughn,ml. 2,17@5, 
b~uclrhnrl.  W., lheulwy lrnd irmlm ul CRlttnln thrhcy'a  Yoyaw. &:En. aenrp 0. Rohn. 

1Ei9 D. 1 3 .  .. 
c ~hcktand. cIL. pp. Ifl-174. 
dt;rvwl~~rk. Hfitw mr Keatnlmdtt orqnaphlachen und mmwth~bem rnbmfimbdt drt  

Howl-Wr*l K*ls A m r r i h ~  mkt. d m  ~ ~ l l e g e n d m  tnlrplt~: Verbanrll. R w . - K .  Mlneml. Qcwll. ru RC. 
PrlrrkwrrR. 1Wk. In$'] 

I l r~bl" . r  U,+l,t. t '  L. Rqmrt of the aralseof the Cnlted States revenue Irtumer TUnmw m u  In 
the Irvr:,. ih.,.r<rr, 1'+1.'4.lth .Cow., 6. Ex. 11DE. NO ILDI. pp. 4P-50. r - r ~ .  Llon c'l~rrr;, w H., A f ~ t l ~  I * ~ I W  tb! the tr ?1 F TMir in 3.HR8: Nst. O w .  M*., ~ o l ,  2, p. 178. 
I '.< r.Km u 8 .  ! lot** Wlencc rol. r ,  1h.% p 391. 

rt ,,,.I:# I ::vrlrv I r  . , tr~. l :r  J I L ~ T I E ~ X ,  A ~ W L .  md m :  meventti C o m a ,  IM, ppp. 
151-179 

r strkmn, (:huler n.. Cnilw 01 the U. fi. R. TMfs ln 1- Hat. -. M r g . ,  ml. 2, p. tWtB(I. 
JJmrvrr D. H . KrFrt vi the vrulw or the tT. 5 .  revenue cnnpr R*ar nnd tbc Bvw~snd Kctiel 

~ x ~ 4 l r l r ; n :  Ttvu. DepL Ihr .  Yo. 2 I O I  In99 p. 71. 
r r, . l~nrlrr,  F r:.. A rv~onnahmncc 1; noribem klutr: I.rol. M r  U. 8. Ocd. 8-y h'a 4 pp 
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ZIabmne region. The Bteamsbip Ch& which anur on a ~ l a r m n  b k w ~ e n  Nome 
and Cape B l m m ,  wee cllarted to tranqmrt the party to thn Cowin mine, wbich 
is about one and one-halt  day^' #teaming heyand C a p  BRlcmnrn. On account of the 
bad wather in the mrly part of July the party waited till the 17th tcl srnhrk.  Dur- 
ing the next few days the w a t h e r  waa perf& as thc nhip~ailed l e i m l y  northwad, 
etopping at various win& a l o n ~  the coast to put off w n m m  or Srei~hL Stop of 
an entire day in each mm sew mado at TelI~r, D w r i n ~ ,  and Kivinlik. While the 
ship lay st Teller, C. J .  Elntchinuon join4 the party m a  volunter field mistant 
and rendem3 valuablewn.ic~e t hrolrghrrut tho fmson. Tho ice pack had now already 
retreated northward ~ n d  the u h o w  wpm preen with vwtation. Tho ahcaphem 
wrrrr tilled with dmg m i m p  ma kin^ the low shores of % w a d  Peninrmla locrm np 
like fantamtic dumb-hell-shaped mountains. I t  in mid that undw thea  atmmpheric 
conditions a w h a l i n ~  *hip 40 or M7 mil= away can ohm he men sailing bottom Bide 
up on the loww dm of a cloudy aea Every ni&t the mn clip@ below the north- 
ern horizon rnml?, long enough to show the PunPet colon and then ceme up to 
bagin the circuit of anothrr day. Nor WRII the mne devoid of t~rirnan inter&, for 
Ireqmtly an overlmrlrd " ~nniak," the f i ~ r r p l l  of an Fakirno family, wrluld pull 
out tmrn shore and ask EL tow to the next  villa^, or a eolitary pmerpectur in tl dory 
OF Pebrbro canoe worlld rnw out to m ~ i l  a 1 ~ t t ~ r  and inqt~irra the new8. At  Point 
Hope the #hip w m  rurmundml by R swarm of ~ m r l l  mf t  lomk4 to talc guarcla with 
h k i m o  men, women, anci chilrlwn, who rame on birl to trsde turn and ivory 
trinkcb for plirn, tchwco, and rhewiny gum. Here Mr. E. JJ. Knapp, an E p i ~ o -  
p1 n~imionnrv, who had h e n  a very npeeab1e companion on the v o y w ,  weat 
whonl to wmah thmaglrnnt the winter, the only white man in the Yillap of Tip= 
When a@ A Id from this plam, the members of the Geological Survey party *rere the 
only plaaeenvm on bani. 

On the mornin* of July 23 we rounded dlpe Li~bnrne md were h d d  with equip 
meat and nupplic.8 at Corwin Bluff. Camp was pitched st the mouth of a firnnll creek 
e s ~ t  nf the hloff, near the hoom of an Eekimo, who pee~ented a ppPr which gtat.4 

that Ilia namr TBA Cullin~how and that he had k n  p l d  by the pmident  of the 
Arctic Develnpment Gompny in c h a w  nI the pmperty. Two d a y  Inter Joseph 
Tuck8eId and John Hackrn~n with a party of nstiives Imm Point Hope arrivmi st the 
mine and bPpan to get out a suppIy of noat lor URR st the whalinp ntntlon during tbe 
winter. Thry c a m e  in a ham built by tbe Cornin Tradinp Company 1 mile 
wwt of Cornin Bluff. 
There waa at thh time no mow on the level m d ,  h t  along the mhum the cliff 

f a w ~  wem coverPd by the remnants of peat ~ntlwdrifh wcurnulatPd thewinter before, 
which had been ~~nderminerl I>y the surf sn that they p m n t e d  icn  cliff^ often 75 ta 
IMl feat high in front of the real cliff I -  (we 1'1. 11, R). T h i ~  condition i n b d e d  
mriomFy with tbe work of the geol-t, not only h n s e  the e x p m m  were mv- 
eml  up, hut dm on ILEount of tlw rlatier from falling atonen a l o n ~  the foot o l  the 
cliff8 while the ice melted. For a few daya the wenthet wm qnitP; w a r n  a d  wui- 
tms were tronblwme, hut it m n  k m e  mid and ~tDrmp d t b  almoet mntinunila 
Kin& either from the south or northeast. 
On July 26 mod of the aupplies were left in charge of Callln~bow while the partg, 

with a Iigbt outfit, moved esdwnn! along the oeaat toward Cnpe b u f t n t  Cnmp 
was pitched that night at t l lc  mouth ot Thetis C w k ,  R mil- e& of Cotwin Bluff. 
~ e r t d a ~  the vieather h a m e  stormy. with a northest wind and a h a v y  dI snd 
the p t t p  was etonubound tor three drga, d u r i n ~  which time 8 mmowbat detailed 
examination was made of the & batween Thetitis Crmk m d  Pitmepa Biver and of 
the drainage b i n  of Thetia Creek. 

On the ~ven inp  of July 211 the mrf went down and s aonthwast wind came up. 
Camp WM broken about 6 p. nt. and the piirty pn2 to sea, mil in^ while the wind 
Jmted and rowing after it died down, and W B C ~ ~  a mint about 10 milea BBBt of Cam 



bbhe, whew a eafe landing waa made at 1 a. m., in qite of a heavy fog which BBt 
tld down ahut midnight and Inado it dmod impossible to m the shore. 

On July $1 the attempt to continue the journey toward Cape Bean fort d t e d  
only in filling the boat with water and covering a distance of abut 1, mile, when 
owing toaheavy seeand head winditwas necesserytohndand pitchcamp. On 
account of the m y  delays, provisions were funning short and it w m.ident that 
the party muat aoon return to the base of supplim, 80 at 3 p. m, the writsr BCarted 
on foot along the beach to Cape Beanfort, sbout 15 milea distant, where be arrived 
about mi8ni~ht. This is the mat  northern point reached during the aeamn. The 
cape in not marked by any angle in the c w t  line, but by a hill 500 feet high, one- 
fourth of a mile back from the coaPrt, whoae s l o p  bBrminate along the c w t  in a 
bid about feet &fh with a l l 8 T M W  bmch m o w .  Aa the wn went down a heavy 
fog Wtled over Cape Beaufort and the writer made a hasty examhation of the mcka 
e ~ p o d ,  oolls~M a load of f d l  plant qmimem, and started beck to camp witbin 
two hours of the time of hie arrival. 
On the evening of Augud 1 the boat loaded with wmp ontat w w  m f n l l y  

launched in rrpite of a  orn new hat heavy surf and sailed w i t h  a M r  wind back to 
Corwin Bluff, arriving there about 1 a. m. Augmt 2. A hmvy eurf wm running, and 
in hding the boat filled so that it waa due only to @ fortune and U i p  

-that a wrions accident was averted. Though m& ol the outfit wsa wet, nothing 
was irreparably injnred except one'of the camerss, which was pmcdcally ruined. 
The collection of fomil plants which h d  been made waa wed up ready for sh ip  
ment to Point Hope and de l ived  to Tuckfield and Hackman, who, with their 
party of &Himos, were still at the mine stormbomd. h i n g  the next few days 
the weatha continued Wm Ptormg ta permit moving camp along the ccmk The 
north& wind, which had blown eteadil y for nearly a week, was wcceedd by a 
matherl y gale, which though it laid the aurf made a new danger, that of being blown 
out to m. While &rmbu~id here some farther collections of f d l s  were 40 
and the topgraphic mappim wm extended mvem1 milas muthward. 
On Augrujt 6 the storm abated in the weniw and camp was broken at 4 p. m. 

Since there waa no wind, pmgms wm made with mw and by towing d o n g  the besch 
for about 25 mik8 to Wevok, w native village about 3 milea from Cape Wsburne, 
where camp was again pitched at 7 a. m. Augost I. Cap Lisbarne ia a famoua 
wind hole and can be p m d  d e l y  in a -11 boat only during fair weether. Within 
the n a t  two & ~ e  stormy wwther began again and the party was detained at this 
place for s week. Even -logic work on land waa done with p a t  diflicdty on 
m n n t  of the high wind. A party of two Eskimos and two white men from Point 
Hope, who were @bring driftwow3 south of h p e  Kiisbnme, ventured offshere in 
a whaleboat and were Mom out to eea and I& 
. Tbe morning of Angust 13 waa fair and the oatSt waa succaddly launched for a 
d l  around the cape, jwt aa the United 8Catea revenue cutter T M k  mtmnhg from 
her crnim to Point h w  hove in sight. . Picking the party up, she h d e d  them 
aafsly at C a p  Lewis, abut 10 m i l e  south of Cape Lisburne, whew the coal be& 
of the Carboniferow =rim were examined. 
On August 16 a m p  a moved to the en-m to Marryat Inlet, md next day to 

the whding a t i o n  on the aonth side of Point Hope. Leaving the m p  hem, the 
writer returned to tbe north side of the point and aeoended the Kokpuk River, which 
flows into Marryat Inlet. 

me whole pady miled from Pnht Hope on the United Btatea m v ~ w e  ontter 
Wtetia on Angust 22, and were landed at Cape Prince of Wala  Aiqpat a3 to make an 

' 

inxwt3gation of the developments made during the m n  in the tin demb of the - kwk region. During the deld work Mr. W ~ h b n m e  waa mainly employed in col- 
lecting fowih, while the writer, h t e d  by Mr. Hatchbmn, waa more esp&aIly m u -  





pied in the prepmtion ni a topographic [nap, ttw ~xntt~lnation of the c o d  I~eds, snd 
t h ~  invwtigxtim of the mom vneral eratigraphic rclntinns. 

On Angost 27, at themonth of J m t  Hirer, the ?''he?& w i n  tmk the party on h a d  
and after a mk in Ber in~ Sea, in the mum of which landiaffe were made on f i t .  
LBwrence, Bt. Matthew, and Wnalsska irlnnda and on the Siberian mast, points 
mldom viaitad by g m l ~ e t P ,  we arrivprl mt i'ort Tow n e e d  nn Repternbet 30. 

- 3 - The writer wbhes fa e x p m  hia appmimtim of the eemicea of the o t h e r m e m ~  
of his part;y, M m  IVashb~~rne, I'lutchinmn, snd Fdw, all of whom were faithful 
anrE lintiring in spits of many dimmfortR and hardship, and contrihted much ta 
the fand of information obtained. - 

Similar acknowldgmmta are due to hptrrin Hamlet and the nf f im  of the United 
& a h  revenue cutkr Tlret i~,  who 1,mught the party from Point Hope to Eeattle, mil 
who famished ~ v e y  convenienm ppotrrible for onr investigations 

R p i a l  thankg are dne to the hlHowin~ r~eidenta of the Cape Lkbnme region, 
w h m  hospitality and rnurtesy were ~~~~tmunderl: J m p h  Tuckfield and John Hack- 
man at considerable inconvenience trsnwferrrd several h u n d d  pounds of rock 
qecimem horn the Curwin mirm to Point Ifope and looked after their ~ h i p m e n t  
They alao furnieherl the writrr with si map of t heinterior rumpilad h m  the explors- 
tions or a nu~nlwr of nat i~es .  Lnter Mr. Tuckfldrl ammpanied the writer nn his 
trip np Kukpuk River. Mr. H. lioanig, mnlmonZy known as "hoper," farniahed 
an almrnt Conti auons rnetm~mlc~gic mwml, taBPn at the u*haling Btation for five ysam 
And finally Cullinghow, the I<skimn watchman at the Corwin mines, faithfully 
h k e d  after ont stoma and catnp while wa were on the trip fe Cape Beanfort aod 
slm M a h a d  nwful information and ;a mRp showing the drumage and rantee of 
travel in the interior portion of tila region. 

Acknowledgm~nts am alm rlua to the @e~ntologk+x, pleolmtaniR& and chedm, 
without w F ~ w  rppottR on tha rnaterinlfi mllec+ed this bulietinwould Immuch of i& 
scientific value. Llsviri White cxnniind nnd reported on the F a l m i c  plants; G. H. 
Girty examined the  large colltrtion of hieozoic invertebrates, md F. H. Knowlhn 
e d e d  the 1- collectinn nf Me4clmic plants from the Corwin formation. The 

J tlarnplea of cwl collwte(l by the party from ~arious M a  of hoth the firwin and 
Li~bnrne fortnrrtIone were aa~s~.ed by R'. T. Grhaller in the &uvey lahoratoriea. 

QEOORAPHY. 
r 

The P h p  I;lsbnrne won, m dimmed in this wpm, comprieee the aorthmnm& 
of the fonrgreat ladI mnsmwhich project from the westernomst of ?Ilrrska. Its 
genernl poaition and the details of t m t l i n e  mttlementa, drainage, and topqpphy 
appmr on the ceronnaimanoe map, 3'1. I., which i~ bd on Reechey's chart, tha 
deld notes of the miter, and information obtained from prospectom and nat , iv~  who 
h a v e  pneksfed the inkrjor bcjvond the limit of this expedition. No smmta 
tupgraphic survepfi have h e n  made. 

A rei~wuca ta thew mapn will show that Point Hop, which ia called "Tfgsa'" 
(the hdax finger) by the nativa, is the mast w&sm point in the repion. Gouth- 
emb of Point Hope the ooast is made up of long concave stretch= of bwrch between 
minor pmmontaries and extends in an approximately straight line for 180 miEm to 
Rotxebue I3ound. The muthem point of the area, ~ ~ n d e r  d i s c d o n  i e  Cape Thomp- 
mn, which i~ abut  35 miles sonthe& of Point Hop. Tbia cawi~ formed by a 
seriee ot flea clitip abmt MX) feet high, extending in a soutbeaat direction for &boot 
6 milw, ant1 a con- h n h  line extending nothw&ward h m  it to Point Hope. 
At point H o p  the maat line m&ea an B C U ~  angle and -tends & w a d  in a nlightl y 
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wnves Iina ot beaches for F8 rnilw, where it turrm n o r t h 4  form in^ a reentrant 
angle. From this point to Cape Limburnc, a distance of about 30 miles, the roaBt 
line ie marked by a ~ e r i e a  O E  cl ih,  u~ually with name beach- before them, forminp 
an appmximat~ly stmight linr. A t  Cape Linburne the ooa~t line makm a m o d  
mute angle and crtendx e d  for aboi~t 211 milw to Convin Blnff. rt then@wllv 
mnres northward to I'oint h y ,  1O!l mrles from Ollpe Llabwne snd beyond the limit 
oI thk iarwtigatiun. 'rho Capa Liebnnle cllff~ extend eaPt Imm the a p e  for about 
2 miles whcm R line of t m h m  begins, which ia almost contin~lona to Point Barrow. 
In many placra narrow lapoona occur hick of Iherre b c h m .  They inerea~e in ~ i z ~ !  
towad the northcad, m r l  tho largwt onea art: ontside of the province of thifi mport, 

IVherwer cliffs wcur mlonr thir park of the comt they are uuually leps than 200 
Feet high and have narrow k h w  bolow them, rand if it'wem not lor the mow- 
drifts, which in many inntanm rernaiu alI summer, it would lm w i M e  in calm 
westher to tmvem the b r h  nearly all the way from Cape Liibmoe to Point h y .  
Along t h i ~  p r t  or the roast them are few prominent featuxa. The oners worthy of 
mention an! Cornin DluIf, Cape &thine, and Cape h u f e r t .  Gorwin Bluff, 28 milee 
east  of Cape I,isburne, la a heactbd 200 feet high, projecting only slightly beyond 
the mgmlar ~oest  liaa and interrupting the continuity of the b m h  for only EL few 
handmt yawls. (%PI. IE, H.) Cape Babine, x h o t  40 miles east of Cape kburnt*, 
i g  a l o r  ]mint. not well defined, projecting pmibly one-foudh of R mile into the 
m. Cape -fort, about 'iO miles h m  Caw fi~hrrne, ia  not markad by any bend 
in tbe shore line, and the name is applied to a hiH about 500 feet high, one-fourth of 
A mile back fn~tn the ~hore. 

The -on containe no harbor witable forvemebdrawing nlom than 10 k t .  The 
nmrest tiarbor for mch -1s is Kotzebne %and. Matryat Inlet at Point Hope ie  
a god  harbor for 1-1s drawing 10 f e t  or lees. The entntnce ia on the north aide 
of EIIH point, and ia diffrcalt in sough w~eather on a m m t  of a shoal extending some 
di~ltance o&hore. a 

THE ARCTIC ocrPAY. 

The adjment p r t ~  of the Arctic O w  are penerally shallou-, probsbly nowhstm 
exweding 35 fathoms in depth. W e d o f  Point How 13 tathornaimcarried within 
one-fourth mile of the k w h ,  ht north of Point I I n p  a dcpth of only 5 fathoms is 
found half rt mi10 from shore. Ln the biqbt north of Cnpc: Linbume the n*ater ia 
ahl low bnt the bomm is  repdar and gwd a n c h o w  can b harl from 1 to 3 mil- 
offshore. , 

The following paragraphs on the distribution of ice p k s  Ilnd cumnte in the Arctic 
O m  are taken dmmt verbatim from the I~ullctin by Lieotenant Jarvis: 

During the whter month the oc~an an far wrth Cape Prince ol W a l e  la w e d  by rn me- 
lmbleicepack. which drcu in irregular rn- 10tF 2r~ !~rd nbnvu t l~a  uafPr. Thnngh the p c X  mn- 
tainn nu real Icekrgs It nwertholwa axtendn 6 to +I far l~#~ma hdow the  wrrtcrand txrlrpim Imm a 
thlrdtnr half the depth nt tho shallow hrclto R c a  F c \ ~  #hip8 hnvs been bdlr l b t  wil l  &md Im 
mfilnp farce. nnd no mm ever col~strnctwl h puwcrful e n r r l l ~ l ~  Co l~spsk  I b way through IL 

The muthem ltnlt of the Ice re dplermlnd nlmwt entirely hythu iilrceWr~u nnd force of tbc alnter 
winds, dnce It 1B in  part tile pmrluct ol mu8l1 wlnteru In-sing siud In p ~ t  the menmnletlm oi m y  
wintern driven d m  Imm the nortl~. 

~t tsrepm-td that h ~ v y ~ u t h e r l y  wlndn and nwella bmxk np $ha loe, and l i  thee are foTl0wer-i by 
northerly wind# i t rprmds out ~ n t l  oRem navlpblo chnnneln. Northearrr wlnde tend to drive the 
ice off the Americnn nhnw, and wmkrly wlndu uIl thu ~Iborlan ahtrm. BerLn~ Stralr is umlly  open 
hg the fimP n-k-fck InJnly ant1 gamctlm~4 esrlhr, lmt dterrr waWr docenat extend far aorthward, and 
I t  fs se ld~~rn w b l e  Iorflrfl lnary r e r c l ~  to rraoh I'Oint IInpB h910re duly lOor 16. ByJuly 15 tbe metn 
park has itnurrlly moved norlh of C ~ p c  L l ~ t u M ~ e ,  bat thinner" running Ice" fmm Kokbue Ponnd Is 
r~firlolly ~ n ~ o u n t p m l  at mint Hope mrnetirno d t o r  the pack hfu mard north. Tbua fat the mov- 

. - 
U J U ~ J .  D. 11 C&al Pilot N o m  an the Fox Iklnndn peees U n d d a  Bay Bedug Sea. and Xrctio 

Orwan m farm 'hint hmbw Bull. U. 8.  Cc&t t ~ o d  t i e d e ~ i ~ u n r e  No 4 0 , ' ~  edition, 18oo, p. M. 
bj- D. U.. Bull. U. Y. d W s c  nnd atodetic 8urvey No. 40,2d erlgloa; 1900, gp, r W 2 .  
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menu of the lee donot appear +o aspend to any p t  extent on the wlnds and they are r%amn'shly 
certain each m r .  

R%en the ice p c k  moves ofl the w t  In me e ~ r l y  summer it leaves a strip of quiet water between 
I t  and the ~hore, which can lm tuksn dmnt&ge ot lastead of harbors by ahipa lightering and 
othermter ia l s fm the land. Later In the w m n  when the ice hsn moved fartiler ollt ta ma there 
Is no pmtection fm 1orew1~. The dilcnltiesol uspagation mrly in the m n  are shmvn in the phc- 
togrsph, PI. IT,  A. 

From Be- S h i t  to Point- there i s  s general current in the ocesn wtting northward along 
t h e m ,  which, when not nftwted 1,s the win& or stopped by the Ice, brrs an svwage velodtr oi 
not 1- than 1 knot per hnur. At Puint H w  Iki velocity i a  from l+ to 2 knots, but north of Cape Lia- 
bume it doen not exreed 1 knot. 

In lhe bight north of Foiilt Rope tbere i a  pmbably nn eddy which e s w  a local current tathe West 
along the s~orth nhore of the mint. In the bight i~orth of Cape Liahnrne there is  miaid to be rrWd 
cweat ,  and unleas ddveo in by westerly windy the orltside gffierel current Is not felt. 

R&rds of tempemtore have heen kept at Point Hope aJmostcontin~~ouslg for the 
larrt sixteen yearn. The lowest temperature recorded is -48" Fahrenheit in Pebm- 
srp, 1892. The higbwt temperature recorded was 97" in July, 1891. During the 
year 1904 the loweat temperat~~re was - 1Pa in February, and the bighest 67' in July.@ 

The coldeat days are apt to be calm, but fierce blizzards from the northead are of 
irequent occurre& and the tempmture durjng the winter &rely rises above zero. 
The average temperature recorder1 while the p r t y  waa in the field last summer wm 
48O. During the crummer the winds Mt)w alternately from the aouth and the north- 
eset, periodsof calm intervening. In the  month bFt\r-een July 22 and Aupust 22, 
1904, w hib  the C;eological Bnrveg party were in the Cape Liabnme region there were 
not mom than ten calm daya. The heaviest mmmer atorms come from the aonth- 
west. These occur only occmianally, sometimes at inten-alsof years, and are short- 
l i ved  but very severe and dim&ms, as there is little protection from the wind in 
that qua*. b 

Though no such storm occurred during the Aeaeon of 1904, evidencw of Btorms 
were o k m d ,  eueh M driftwad piled high above the uanal w h  of the tide at. the 
east en& of the Zagoons. 

Vegetation eansists only of very M y  plants, most of which reach their maturity 
in the ahort m n .  Willowe not over 4 feet in height grow in ~t~eltered places 
along some of the water coumea These are the largmt plant9 the @on a n  produce 
and are ~ s ~ ~ l l l  y not large enough for firewood. G r a e  ant1 some flowering planta 
are to be found wlrnud everywhere, though with very few e x ~ p t i o n e  thme are too 
q n t y  to aUord fortlge for honw. MOWB and l ich~ns are elm abttndant, but no 
extensive mtcha of reindeer In= were aeen. 

Caribou are atili seen o d o n a l l y ,  but ate very rare. Mountain sheep formerly 
abtindant in the region were reported aa late as 1881, I ~ l t  are now probably extinct. fl 
White loarm and polar bears are abundani. md their skim rtre a source af r e h u e  to 
the  native^. 

Among birds ptarmigan can be found in many places 031 Iand, while along the 
-how and the rivers m d  ponds of the interior and  duck^ are very 
abundant during the summer. The most p r i d  are probably the eider dircka, 
which fly muth along the coaat in great numbers in the fall. The elifla st Cape 
Lisburne and Cape Thotnpaon are famooa neating places and are frequented by 
myriadrr of eea  fowl^, including gull#, pamob, and murrea. G m i  numbers of q p  
am *thered here each year by the native@. The criw of the which can 
be b a d  for aeveral miIa, serve an warning signds to phssing ahipa during f w y  

aCammanicated lo the writer by R. Kwnfp. 
Jamis D. H, Bull. U. S. Cm~t anti GBorlet~c Bnrrey 30.40 Zd edfUon 1900 p. M. 

o ~ 1 0 0 & , ~ a ~ t . ~ . ~ , , ~ o f ~ t h e ~ s i n 1 ~ 1 .  . ~ s t h & g . ~ l . ~ ~ . & c . d o ~ ~ ,  p . ~ ~  



weather. Ln the bight north of Cape Liaburne thousands of lmc& elf ywng dackm. 
conpgute while their feathers are flowing, and in y e m  past have aff nrrled p o d  
qmrt as well aa an abundance of fresh meat to the crewe of the whaling f lek 

The location of settlementa and villages in this region is determined by the pmx. 
imity of hunting rand fishing grounda. Fomerl y them were villagw along the Avers 
of the interior, but sincw the caribou and sheep have dieappm& the wttlements 
are conbed to those points along the coast whew dsh, seala, walrua, and whala can 
be ki l ld  or where the bird m k e r i e  are mw~ible .  

The principal settlementa are located on the Point H o p  penimula, which pmj&te 
h r  out into the mean and forms an ideal base for =ling and whaling operations. It 
is also in close proximity to the l a w  river of the; region, where ankbnndanae uf 
salmon csn be obtained and where in the fall of the year great fl& of p and 
dncb congregate in their migration from points farther north. The mttlements hers 
consistofa nativevillagea ~~l1e .d  " Tigara," nt Point Hope, and of a number of whaling 
stations maintained by white men didributed for 6 or 7 miles along the wuth eide 
of the peninsula. - 

At the breaking of winter I& of open water form in tbe ice pack often e e v d  
mil- from land and the whalemen move out to the edges of the shorn ice and cramp 
thew through the whaling wmn, which h t a  sbont a month. When a whale i~ 
siphted it  is attacked from the ice if the 1 4  is narrow, or from canm and boats if 
the lead is wide. Native &in canwe are preferable for this purpose, since they are 
light and can easily be sledded mer tbe ice. Ivory-pointed harpoons with detach- 
able and sealskin linea attacbd to £loate made of whole &kina eewed up 
and inflated with air are wed to prevent the escape of the whab, and as m n  
pokble it is killed by an explosive projectile from bomb gnq. Tbia wmpon, 
which has a caliber of about I inch, may be Gred from the shoulder or may be 
mounted in the bow of the attacking boat. When killed the whale i a  towed i o the 
edge of the ice and, if possible, hauled out uf the water with tackles. The whale- 
bone belongs to the huntera and is chopped nut with lures, but the meat M o n p  to 
the entire village. The natives awarm around the carcasR with ax- and spdm, each 
family striving ta get as much of the meat rn pamibb. Alm& every part L mved 
and -red in underground houtsm, where it i a  kept frozen until used. The whaling 
htiona kept by white men a s d l y  employ a number of nativw, and on account of 
the high price received for whalebone the hain- ia profitable, even if not more 
than one or two whalea are killed during the m u .  

The center for this whaling indostry is about 6 miles emt of Tigara village and is 
I d l y  called ' ~ a b h d m w n , "  probably on account of the metare  of Eskimo and 
EngSih languages spoken there. The oldest whaling station, known as " Coopem," 
. naa e b l i s h e d  in 1887. There is a h  a smaller station owned by Joeeph Tuckfield b 

on the north side of the point at the entrance to Marryat Inlet. One of these whal- 
ing statione, that of Jamea Allen at 3abbertown, is shown in P1. III, 3. 

An E p h p a l  miemon and scbml has been mailltained for mweral yeara at Tigara 
and a Government whoolhom wan built near Coopers station in 1904. 

The total population in the wrioaa wttlements a t  Point H o p  ia probably abont 
YOO, a11 but 20 or 30 of whom are nativm c 

aAewrding bo LieuCmt Ray -nt Hope incalld "Tikera" bptheustivmof Polnlmm. Thla 
l a  dm their word for the foreflnner. Rewrt of tbe exueditlon to h i n t  B a m . A l m h .  1%86: 48th . 
&nn H.Ea.Doc.  No.44 p. 55. - 

b A'kterrace to  lhckli6ld's explomtiona In northern Alaska la made bg Lieu~t-Commander  
C. Btatockton in the Ant ic  crulw of the Cf 8 6. Thefts * Nat. G e q M a g  vol. 2, p. 183. 

a& t. E. E. gmita *timet& the natlve @ulation a i  Ti ara in lflPo Z t  276: Tenth Pensus, vol. 7, 
p. 4. PIenry D. Woolfa eatImaWl the po a lltron a t  Tigara ?n 11890at 29? Eleventh Censw, Alsska. 
p. 2 8 ,  1,reutenant Berlolf, 1899, puts t!ePopulatmn 01 Tlmm at ! B l ~ o :  Gm~se 01 the U. 8. reveoud 
cutter Bear 0.25: Tho Twoltth Camus uta the populabrl of Point Eope village at s29: npelith 
Ce- 01 the ~nrted  stat=, I~W, TO]. 1 , 1 h ,  p. m. 



!tWsMeu~~~t ia evidently verg old, for the g r a y a d  conhias the ruins of thon- 
d a  of paves. According to tradition the villw had a popnlation a£ 2,000 in the 
later part of the eighteenth centor!.," hut w m  with neigh- t r i b e  a d  d k w ~  
and vices introduced by the whalemen who bad their rendemom there haw seduced 
it to the present number. 

N w  +p Thornpeon there is a d l  native d h g e  whom population was esti- 
mated at 40 in 1880, a but it has not been mentioned in censns reporb since then. 
There ia dm s small village of two honses at Wevok, 2 milea e& of Gape Lisburne. 
.kt Cornin Blnff, 28 miles east of Cape Lisburne, the popnlation in 1904 consist@d 
of 5 people, the nativo watchman and his family. 

Ou@ide of the C a p  Lisburno region the neatrest important mttlementa RE on the 
south alrores of Kohbae  Sound, where there ara two thrivjng burn, the di&ik 
uting p o w  for a mining region of wnaiderabIe promim.c T h e  towns bear an 
i m m t  relation to the abject of thia paper, knee they ofbr an immediate market 
far a limited amount of caaL 

Two well-marked topographic provinces have been recognized in the northern 
part of Alaska-the Rocky Mountain agrctem, including aeved mountain rangea and 
forming the w&m continustion of the Rorkp h T o n n t ~ a  of the Wnitd h t e s  and 
Canada, and the Alrtic Slope rcfion, inclndit~g the part of .Uaska lying north of the 
mountains. The Cape Lisbnme hilla have h e n  regarded rl8 the extremitg 
c ~ f  t he  Rocky Mountain ax%, and their geologic dmctnre m m s  to verify this belief, 
though the topographic continuity of the mountgin axia haa not yet h e n  eatahlished 
The Arctic Nope region extends northward from Cape Lisbme. 
- By ita topqpphic f e a t m e  the Cape Lisbnme region can be divided into three 

portion- foreland, a monntainoua upImrl helt. and rr rolling upland of m d e r a h  
did. 

The fir& of thcse is the Point Hope penin&, a tri&np;ular a m  about I1 milm 
wide at fta next. to the mainland, ant1 oxtending 16 miles out to m. It con&& 
of two law sand *it8 which conTergo near the p i n t ,  the space htween being omu- 
piedinprt by thelarge lagoon did "Msrryat Inlet,"' and in part by thedclkadepms- 
ita of Kukpuk Iliver. lta total area is shoat 88 sqnam mil=; more than half i s  land; 
no part rises mom than 20 feet above the m. Jn technical b g m p  it m be 
degcrihed as a typical cuspsteforelmd, 

The nplands of high relief lia miat of the Point Ilopc forelmd and oxbend from 
Gam Lisburne in a sontheaatarl y direction to Cape Thompson. They will ba reEerred 
to aa the 'Xi~barne  hill^.^' Mount IlamIet, 8 milts muthe& of Cape Liaburne, is 
the high& point and attaim an altitude of ahut 2,500 feet. 

The north end of the Liebnmp. Hill8 conskh of a ~eriea of domc+~hped buttas rib 
ing above a plateau a b u t  1,000 feet h i ~ h ,  hut at the mnth end near Cape Thompson 
the plahu is only about 600 feet high, and tbe ~urmonntinp buttFa are &€most 
entirely wan*. That this platpu is of eroeive origin ia indicated by ~aterworn 
pebbles born the nei~hborina bed mck, which m be seen at variou~ plsces on ita 
mrface. In being el~vaterl td its p m t  pomitjon it has d e r a d  oonPidmb1e 
deformation. On the east side of the Point Rope Ioreland it apprnwhea sea level, 
but farther east i t riEws gradually. This deformation ie ~homu in profile in the 
dihh north of Point Hope which cut the eurfaee of the platean. Near the bee of 
the peninwla the cliff8 am not over 30 feet high; while at the Ears, 10 milea north, 
they rise 600 feet from the eea to the plat~aa ~urfw. The plateau ia deeply i n d d  

- 

o d t m b n .  C. E,, AmfJa c d m  of the  U. 8.6 T?tetIs ih 1Ilpg: Nat. Geog. Map., vol. 2, pp. 1861%. 
Wenth Cansua wl. 7 p. 4. 
aMoEit, F. R., The dirhavea mid pl- of Beward Penlmdq Xla9hx Bull. U. B. Geol. Survey 

No. H i ,  lW. 
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by many short -me, which flow w& into the oosan, and by Kokpuk R i m ,  
which rieas & ol the mountains and flown through them in a Iutrrov canyon. 
Fame of the smdler h m s  in this Mt occupy hanging ralleyn tronmted by !ha 
sea cliff% but the l a w r  on- am reduced to b l e v c l  and have rather wide vgllepa 
at their mouthe. 

The nudheast face of the rango near Chtp Linbnme is marked by a pxomkmt 
escarpment ahnt  1,000 feet in height, extending muth~lrst from the foraeveml 
milea, para1 lel to s well-cleflnorl f ; ~  It in the h l  mck. No' to-phic mnndon 
has heen e~ltahliahed betwan the J , i ~ h r n e  I l i l l~  R I I ~  nny mnuntain Pystern of the 
ittkrior, hut several m a p  rlrawn lor tlro writer hy nativerr ahow R low tan@ of billa 
extending emtwustl frorn C a p  Thornpaon, which, i f  they enint aa shown, may be 
continaorrs with t h o  western ~xtnnsion of the Rocky Mountain ~y&rn. 

The thin1 blroffrrphic diviaion i~ a portion nf the Arctic Rlup province of h k a ,  
and liw northwt of the I,isl~urne Jlill~. It i~ m cxteneiw region of low roiling 
hilh and r i d p ,  with museinnat Ant vtrlleya or limited extent. Flat &wen mvered 
with mundwl ~whhIm of Ir~vat oridn mi:nr on the higher potione at etevatim~ of 
500 and POn fmt and indicate olrl Icwe'ts OF ermion. This upiand i n  easentialiy a pene 
plain with a clloee adjnntment of drainage and topqmphy to bed-rock stmctarp. It 
is apparently the p d u c t  o l  e w i o n  during t w o  perids in which the Isnd BW, 
r.e~pectiycly, ROII and %XI fret lorv~r relative to HPS Iovel. When them mrfacae 
sm elevated to their p m n t  popition, they alm suffewd mme deformation, and 
during the  lateat uplift, whi~ich m u r d  sinntheTertiary, I n d  albench~~ were i o rmd  
along the ~hore and Plti~tlxpne p v e h  WPIV dqmmited on them. (13ee pp. 32-83.) 
H~trveen Cape Ushnmt! ant1 C ~ F  Sabine tha r i d p  hare s uniform trend ahont 
51. 75' E., rompnnding with the prevailing hed-rock Rtmrtnre, m is shown in PI. 
. En& of C a p  Fahina tho trend of the r i d p  ia not eo uniform, though it BtiIl 
somwpond~ with h l - m k  stmrtute. 

An Isr~llatpd mnl~ntain 1,370 fwt high, about 6 mil- moth of Cowin Rlnff, rim 
800 feet nImt% tthc hiah& eraeioml~vc.l noted. Rom this: mountain tho low, rolIing, 
hilly wgion is wen to exbud far to the eaet and mth.  Abont 20 mileer moth of 
Cape H~aufort them are eeveral mnall monntaina mhich riae above the mrmnnrllng 
country. The hiphdof  theaeh probably Momt Kelly, which on all tip d Almka 
publishd ~ i n c o  IfiM hae a p p d  in a mtion  about 40 mil= m t h &  of that 
indicated by h r i n p  taken hy the writer during the peaeon of F W. This monntain 
pmbl~ ly  hm nn elrvatiun of 2,500 feet a d  r i ~  above the roll in^ ~lplanrl, whoee 
highat poinh emn:~ly at& 1,000 feet. 

Alor~a the c m t  towad Point Barmw, beyond the @on here d&W,  the hills 
become Iower and the relief l t ~ ~  pmnotmced, pa that the nmInlating upland of the 
Cape Lishurnn refion rnerpe~ with a plain dightly allovc ma Iwel i n  the Point 
Rarrow mion. 

Along ColvilL and h k t n v u k  rivm, EM d & ! d  by bhmdw, the kmtic nlope 
north of the Endimtt Mountaimshow# similar featurea.a 

B e n n i n g  at the northern baRe of the Endimti $fuuntsim, one of the mnm corn- 
p i n g  tho R o c b  Monntain w m ,  at an ekeation o f  2,500 feet, a gently ro l l in~  
plateau extendm with pwIua1 s lnv  northward for a diRtslrco of 80 milw 11) latit~~rlv 
tlgD 25', where at an elevation of 800 feet hegins the nearly flat coastal plain which 
d-nds to the sea level at the Arctic cmut AO mitcle farther north. The platan 
countrj. is  apparentlys penephin having a complete djuetment of drrtinm and 
bpp-&hP the M-rock  dmctme, which m m l r l e a  that of the northern part of 
the Cape Ushurne r q i o a  Ths coaatsi plain, however. i~ pmbebty a con~ltnrctional 
[&we sdnm it i m  developed aver horizontally bedded Tartinry sn~limenb. No mch - 

m%hrsdw, F. C. -ants la ~Mthern Alrs lm: Rof, PHper U. 8. OmL ~rr&y No. 20,1804 
pp. 4 5 4 .  
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canstraethal plain m o m  in the Cape Liahurnr -on, thoudl it i~ ymbd)ls that 
tbe cmat~l  pwn at Point R e m w  is 01 thin type. 
The fedion dm7iberl by Schrader iR about $50 milea a& o l  C a p  Linburna. 

Similar topgraphic relations in the intemening country am r e p o w l  l)y ITowartF 
and other explorpm, so that tht? continustion of the mlling upland of tho C a p  J i m -  
borne region to the & for 31'h mil- or more ant! its mrr~lation with Schradnr'n 
Ar~~ktuvnk F b n  mn tw rpaponahly inlern3l.n The a v e w  elevntion nl tliia 
upland ia a h t  .NO feet in the Gap U~bnrne region and fro111 800 to 2,hOo feet n l o n ~  

The drainapof the hpe Ihbnme e o n  b controlled by on0 river, tho 
Kukpuk, w h m  hmh oocnpies t f ~  whole inlmrl pnrtiorl, while the numernus o l h ~ r  
streama which reach the& drainonly samallpart. The Kukpuk, who~nnamP 
eignitiee big river, airscharpa hy RPIPW~ m~tlths into Marryat InlPt, t f r r  Inrqr 1-n 
of the Point Hope foreland. The % I5 milw of i& mnrpe atrove ik tlrlh i~ nrrtnrr 

a low plateau, in which it is entrenched to a depth of xlmt  1CKl feet. ~nr l  itrrther lip 
it travems the 1;iebnrne HilLq in a deep canyon, pmbrrblp not lm than 10 rnilrw in 
length. Ah* the canyon i t  fark~, The north fork, ailed l p i k  River, i~ wit1 to 
rim in a large lake or wrim of Iakm wet. 01 Xlonnt, K~ l l? . ,  s h o t  Fa mil- aontlltrrot 
of Gape Liisburne. A Lqze oorti~~rn tributary of t h ~  lpeaik r i m  nenr the nnrth~rn 
coast line about 8 milw math of rmmin Bln& The wruth fork of ttre Kokpnk, an 
roprmnted on native nlapg, rim m t h  nf Jlount Kelly an11 flown R W ~ W R N ~  in 8 

general way pamllcl with the north fork to ib jjondon with it. Itm headwntera 
crrn not he far from the Xoatttk or from the l-tdwatpm of the Kiralina. which 
reatha the muth of Cape Thornpeon. 

ht.wen Point How mud Cam Liehurtle ~everal mdl ntresmq none 01 which am 
ovrr 10 milm in lm)rth, rim in thr I.i=hr~me Hilla and flnw ~PPt'l~td to the at. 
Betwtvn Cape Idi~l)nrne nnql Cnrrcii~ nlutf R\.CM~ *mall creeh m e h  the mrurt, whirh 
rim in tho Linburnta F t  ills and flow nnrtllwaml. 

Fmt at Corwin Rltrff t h m  Iaryer n t m n p ,  Tltvtin C m t ,  R k n w  Hivrr, and 
K~~lrpowruk River, dmin the rqziq~n north of the Kukprrk b i n .  Thcth Crwk 
mnptic~ into the oemn ahnt  33 i l l i l ~  a t  of Cape LiPhome. Except for about a 
n~iltx 13 t itn rnor~t h i t  i~ not nnviphlt- evert hy mce. The main creeE cnh wrrrrrr the 
tretict of thn r i l l ~ ~ ,  while i t 4  trih~ltnrim flow p!nI!~l with them, t l~pir  conm rletrr- 
m i n d  by bed-mck drttrhim. I t  r i m  a h t i t  16 mil- Imm the not fa7 from 
the I l t d w ~ t e m  of 1I11. I~wwik.  

P i t m e  River cntrm t t r r .  A t ~ t i r  B half mile wpgt of Cap- Sabine and ahont 40 
mil- emt of Cnpe Jdnt~nrr~o. I t  i* eomirlenrhly lnrper than Theti Creek, and, like 
tho lsttrr stream, it ~ A R  II I ~ t n  nt ih rnortth, whiu.11 exknda inland for some d i g  
Zann., lwt px~ppt  in time of I r t . ~ h ~ t  i t  in  hanlly rlnvipahlc lor canoes. It  in Raid hy 
nntivm to 1 1 ~ ~ 1  in Ihs mmt! lakt. iw the north fork of the Knkplik, which liea mnth- 
eerrt of C a p  SllIrin~ nnrl ahoot M nlilm ir~lantl. From i t s  mum the [warn of the 
rircr rou~hly rlrwrsrih a wrnicirrle, f l n r i n ~  lint norttl~mt, then north, then north- 
w ~ n t  to tl~c s p l ~  ' r h i ~  CI~UM E A  pmImhJy rl~termined by h w l - m k  ~troEtum. For 
mme dinhnc~ 11p Irom the montll the vnlley i~ wported tn he hmad and Rued with 
p m l s  arid g m ~ ~ n d  im. 

Kukpown~k Rircr flown into A lapion which hepina ~ b o n t  10 mil- northeast of 
Caw Reanfort nnd nxtPndn a l o n ~  tho voa~t nearly tn Jsoint Bamw. This river, 
like tha others ot the reyion, is rutirl to rim near Mount Rclly, trnm which point it 
f l o m  notthward in rrainunua cnlrnt! to it4 mouth. Native maps show rr law river, 
called Irtukok, mtrrl the Cspn ),isburnc region, which rises near the Nomtak and 
flown north lo the Arctir, nrar Icy Capc. 

~ l a d  oxplontlona In Alaska, U. 5. Narsl Indltuh, Annapolla, 18W, pp. S77. 



Carbonifemue m k s  of the Cspe Liwbnme regi0n.n T h e  slates, althongh miver- 
a l l y  finer piud than the m k a  north of Marryat Met, bar some mmblanm ta 
tll~rn and p i l > l y  may ultimately he correlated with them. 

In the Ynkon River hasin a wideIy distribuM p u p  of mka called the &mprt 
formation hae t e n  & p H 1  to the Devonian. Tho rock however, co& mainly 
nl \-olc~nic materials with interbedded ~ilicmm lime lone^, cherte, and sl~tee. fi 

Specimens of some of tb- mcka mlcollectd by Wndle" in the Rampart region 
Peem to he d m @  identied with t h m  collected near Bfarrpat' Met hy the writer, 
bnt the group as a whole beam no re~emblance to the pantllptone formation negr Cape 
Liehrne. 

CA-N-OUB E5CB. 

The (larboniferona rocks lie ewt of the area of eandstom and a- jn8t dmrihed 
and c o d t u t e  the mma of the Liabarne  hill^. They sre we1 e x p o d  for 20 t n i l ~ s  
jn the high blnffg alnnp the coast mnth of Cape Lishnrne, for eeveral miles at Cnpe 
Thornpeon, and in the canyon of Knhpuk River, which do- item the Lisbume 

' nilla. Their inhod extension has not been debrmindl, though they are provision- 
d6y mrrelated with Pome lithologidy dmihr rocks fomd on Colville and Rnak- 
tumk rivema 300 miEes to the wt. 

The catitact of thew mkf l  with the m@ Devonian sandwbnes and slates has 
been obrved at three localitim. In two of thePe loalities aitaated north and aouth 
the relation seems to be conformable, whire in the third, 2 mil- farther muth ~f 
Cape Dyer, the contact ia e w e l l - d h e d  th& fault with the  sand~bne  rmer'lying 
(eee fig 2, p. 19). 
h shown on the geologic map, PI. I, the general area of nndifferenhted Carbon- 

iferous, which & approximately m h d ,  though ita inland limit h& not been deter- 
mined, includes a divemity of rock Along the conat where the obervatione were 
in mom detail three  formation^ am differentiaterl, ~e foIlows: ( 1  ) A lower lor- 
mation, consisting of slates, a h a l e  md limeetones, containing eeveml mnl h l ~ ,  ar~d 
yielding Paleozoic fopeil plants. (2) Overlying the coat-bearing b w l ~  urn black 
cherh, ~laka, ahalw and cherty limestones containing corals and hivalve fomiim, 
the most common being several specia of AriculopQn. (3) Above thew &Is iu a 
p t  thickness of m d v e  limedona, h ~ l y  made ap of coral iobrhdded with 
mmiva white cherta. 
The ahaly members of the eeriea are usnally inteneely crumpled while the mom 

massive beds prwnt broad open folold~ complicated by frequent t h r n ~ t  faultq which 
make the atratigraphg diBcnlt to decipher. 
Lolosr f d n . - T h e  coal-Lwmhg formation, bhich is  the lowest, has been 

identified at three localitie, as ia shown on the! gmlogic map. It is diatinguiahed 
from the overlying formation by the p m n m  of ooal be& and of lowil plnnta in 
mme of ehe black shaleerand claya. It is, thedore, emntial ly a fmb-water dVpmit. 
In one instance marin: invedebrah have been found in R U C ~  p i t i o n  sa to mu@ 
a +ble intmhdcling of marine d i m e n &  with the fmb-water depotlih, hut HH f Ilia 
relation may be due tn the infolding of mma of the overlying formations it WII ~ o t  
be racoaptad ah conduaive evidence. The beda am asuelly thin ant1 the formation 

a whole is mfter than the overlying mcke. Far this m o n  it hm h n  mom 
deeply e d d ,  so that it tome the Id rock of the indented  portion^ ol the 
Eoaet and determinee the p i t i o n e  of mlne of the valley& 

aCollIer A. S The gold pl-r depodts 01 Beward Peninmula, In p m t i o n . )  
asp- 'J. E" w o g y  of the Yukon f ld dhtrlct, Airuke: kghtcenth Ann. Rept. U. 13. Qml. 

m v e y  &.a $.ifr&169. 
CWllir A 3 &I rcwurcea of the Token: Bull. U. 8. Oeol. Ehwey No. 218, p. 18 16. 
amadie,i.'bs., sod L[M, F. L., Tho Hampurt gold placer refion: Bull. IJ.t oeot. sorvey No. W ,  

p p  17-21. 
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The str11~4urr in rnarrt caws mnsi&i trf au intricab uyirtem ol tn ld in~  with faulting 
dong the mn&t with the underlying and ov~rlyinp fnrrnntinn~. On t h ~  wrutlr ~itle 
a1 Ikpn Dypr cual-bearing iormation Reems to n+t mnlnrn~shly on the mnrl~tnrrrn 
whi~.ll klr~ir the cape, while it, i~ nverthmd lay fhc  Pame mndstann at thp Ihm, ntmut 
2 tnilw m ~ t h  of a p e  Dyer (see fig. 2). Bctw~en ttrw t w o  poijlt~ the Inrmtinn, 
wllicb ie almoet continnouelly ex-, in clmely foldel, RR i m  mllnwn in f l ~ .  3. 

Pm, !L+?&doa of CarbontIemaa rnal iorrnatlon hrtaeen mpc Dyer rind the Eem 

Between Chp h w i g  and C a p  nyer the sxlffmm are not continuow, bnt the 
atn~ctl~re a e e r n R  to Im mom mnlple. Th~.fiwtnsf ion appmm to rcRt mnfnmal~ly ryn 
t h ~  O~lnnian (P) mndatona of C ' s p  D.wr and tn IN- rnnlormably av~rlain  I,? the 
marine Carlmnifema~ hmnatiun~ of C a p  Lewis. Thn relstinn n t  Z h m  ml-haririn~ 
formation ta the over!j.in~ mcke, a- it a p p m  at t h i ~  p i n t ,  iu ~ h o w n  in fin. 4. 

G~burnc lhmtstom 
(coral fauns) 

F I ~ .  4 . a e t c h  nh+mdratlpphlr ?elmtFnnr or the Carhnnltr?mur fnrmnUn11n mulh 08 Cnpc t a w k  

Four milw south oI C a p -  Lisht~rnr thp fom~tion in ngain ex&. I t  CR ~10~ely 
folded, the coal b e r l m  are p h ~ m l ,  nnd the mawive l imetono in thruRt over it at tbe 
contact, a~ is ehown h fig. h. 

Xd&Jormufim.-The mlddlr fcmnation ol tho Cerbonifcmi~s scrim baa alao hen 
identified at three !omlitim s l n n ~  tho W. Tt r o n ~ i u t ~  of thinly kiderl  black 
slaw, shales, chertR, and rhrrty li~np~fnnw, end in  rii~tinmished from the lower 

I formation, which it lw~err~lll~a pnerrrl n l~pannm,  by thu sthence of coal beds or 
fmil flora of any kind, ~ n r l  lmin tha u p p r  fnrmation r ~ l  tho wries, first by ib litho- 
logic chemter and monrl  by itn fauna, whirl] twnpidn ~~rincipally of brachlo@s 
and nrollosks, while that of tbe upper o o d  principally of comh. In geoeral the 
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formstinn Is hanler than the coal-bearing formation, ~ n d  far thia m n  t h  taw 
mphy p r d u c d  by it ia  mom r o e ,  Lika thc c o a l - k r i n ~  fttrrnation It i s  mther 
intmndy foltlqrl, sod faulting; hw ~rmrally occurred a l o n ~  itn contach wit11 the mae- 
nivc IirnPrrtonm which o v ~ r l i e  it. A t  the lm-lity muth of Cnpt. L e w i ~  it m m a  to 
wt conformably on the coal-krinp fcr~mation end tn be overkin conformnbly by 

Fra. S.4krqlvh of tlirumt Intrlla In Crrbnnllen~~a nlrkn 0  mil^ north of ('ape l ~ w i u  

the m d v e  lirnmtone, LW ia ~ h o w n  in fig. 4. lta thirknw here is &!maw rt a h a t  
1,000 fwt. A t  point 4 rnilro north of Cape Tkwis the ma~aire lirnwclne ngain 
a p p m  te .overlie i t  coninrmehly, but the rod-bearing formation ia not rxpmyl. 

h h n t  2 milm east of C~pfl Zinhurno t h e  mcke Outcrop a b?lt s h u t  2 milerr 

whose outcmp has h e n  
actually traced an ths g d .  

wide extending mnt- to the limit of thin invmtigtion. The meesive limestom 
which fomm the clifh st CBpa Lieht~me wrns B overlie them, hut along tho poorly 
expwed mntact, there io bmlat inn  and other evidences of faulting. The alate and 
chert area here is mntked by low hillu and d e y s ,  above which the 4 v e  lime 





d n e  mountains rim abruptly to an elelation of about 1,N feet. The barn of thia 
momtam extendm in R nar ly  etraipl~t line, wwhh wggesk a fault e s q m e n t .  Fn 
this a m  the ~inuonfi oukrc)pa nf the cherty M a  (see fig. 61, which rAn trp Erncod for 
considerable distanc~q indimte that the formation is intemly rrumplorl and pmh- 
bly doeely foldd. 

Jhlmmt fmnh'm.-The oppr  member of this series waa mlld the Zi~hurnaa 
formation by Rt-hmler. who mnelatpd it with the massrive limeatoncs at the  hmd of 
Anaktuvuk Ricvr. It is t?tpirsltly ex+ near Cape I,isburne, Fro111 which it takee 
ita name, but it ia dm well ex& at many other Inmlitic~ along tho coarrt and 
inland, mnrc i t  i~ the thickest aa well as the harde~t formation of the wri~n nnd ita 
outrroprr frrrin the hi&et elevations of the I,ishm~ tlillg. The turm~tion conai~wl 
of rnmsi~s thick-Mded limeetonea, &re white chcrb, and otraaional thinner 

I. bcdn nf black alate or shale, and is distinmi~hwl fmm t h ~  t l n d ~ d f i n ~  Carboniferoue 
formation8 by its lithologic character d i t# frti~n~, y-hich consids mainly of coralsls. 
The contact mlation of theupper to the middle fontlati011 d the scrim ij conformable 
in m expmnm south of Cape Lewis, as ia ehown in fig. 4, hut in mud of ttie other 
places where the cuntact is ex- fauftinp haa murrerl. The thicknefla e ~ e d  
at Cape Lewis and alao muth of C a p  I,irhntnc cwn not he rega7ded a! leas than 
2,000 feet and may be much gnbater. O a i n ~  to tlla complicatd etn~ctnre lrnd the 
haatineee of t b o f i ~ M  examinntion an em: t  dloternriaation of the t h i c k n ~  e x p d  
WBE impopeible. The ptnictnre consiat~ of o F n  Fol(1s and thsaet IsnltR. The intenw 
folding which thamrterizes the two unrlehy i l i ~   formation^ ia  wanzing. Fault b& 
with intemtitial raIcite mcnre near Cape Liaburne., I t  e r n b l e e  mam+gmined pnr- 

pbyry, for ~r-hidl i t  h a p  prohblg k n  m h k e n ,  and perhaps has given rim to the 
&rtaof porphyry dikm rlmr Clap Lisbtime. On the north side of Cape 1,ishurne 
and dm at Cape L e ~ i a  the lirnerr!nne n-eathers i n b  jagged pinnwlea, which are 
~hown in m. 111, A. 

r - A t  C a p  T h o m p n ,  a I d t y  35 mil- south& of Point Hope, not visited by tho 
writer, the p w n m  of the upper two of these formatjona ia indicsted by fossils 6 
which have been rolledwZ by other ex@itiom while the coal-Wring formation is 

+ reported by prospectam and other &dent4 of the region. The pwlngic nection 
a-1 in tho cliffs waa eketchtd itom the deck of the Bteam~hip timain at a diu- 
h n m  of about 3 r ~ ~ i l e s ,  rind is ehorr-n in fig. 7. The arch in the center of fig. 7, 
rv11ir:h is callctl "Apata Rock," is  ehom in preatet d~tai l  in a photopraph, PI. IY, 
A, tor which tha writer is indebted to Doctor Gall, EUWH of thc United Rtates 
rpvcnue cutter TMs. 
h ~ l o g i c  section incladd in the noks of M m .  nelcher and Collie c of the 

M l ~ e y  expedition showe a relation of the two n p p r  formations ainlilsrto t h t  
o h r v ~ d  in ~everal places nmr Cape Usbnrne. The mumnce  of the mcks dong 
Kukpuk River ie indicated by abundant ros~ilm found in the p v e l s ,  though the 
writer did not ascend the Civet- far enough to find the rocks in plm. 

asehmlei F. C. op cK pp. 5 2 4 ' .  
b~ehnch& ehdrlrles; R&n on Palmzolc lmlh Irom AIMkn: Seaeateclnth Ann* R W .  U. 6. Oeol. 

Blmcy. pt 1.1m5, pp. 895-899. 
Cilny, 1;oo E.. Repon on fdl invfrtehratos collwted t y  the Uollier p m y  fn the Cape F ' ' 

reElnn. Alwka. pp. 2-3 of thlr lmll&ln. 
Ilyait, hlphr.ilr. Report on the Wewwlt toarllr: Serenhnth  Ann. Rept, U. 9. W 1 .  Burreg, pt. 1, 

la9, IV. 97. 
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t%-eml w l l d o n n  of lmelle, made from them rocks M e x p o d  at Capem LiRbnrn~ 
and Thompnnn pweiom to 19M, here pitmen rim to rvwiorla opinionn ap to their 
geoldr: ~ p p .  The f w i l a  r o l l ~ c t d  fm C n p  Thompon hy Helctler and Collie were 
determind by Pmfeseor Buckland" am ('~rlmnifcmua, mlmilar to the lirn-ne of 
T)erby~hirs. 

The mllectiona of Fisher snd Kopreand Imm b i lpe  Usbrame were regarded by 
Grewinpkb as in part Upper Silonsn. A c+ollPc.tion nnl~lls hy hmam;  and Msddren 
in l 9 Q O  was rqprdtxl by ~;ch~ic.hcrt  as of Mi~lrllc Rcvnnian ape. A emall mllectinn 
of fornil pImnt8 frum the m n i ~  locality wiw m ~ f r l P d  by David Whited a* indicatin~ - 
either an Gpper h w n i a n  or l ~ r v v r  C'arlnnit~m~w qp. 

h large collection of foRBiIn, i n ~ l l ~ r l i n g  Imth plants md inve&hmter, imm the 
variom formations d d h r r l  r h v ~  wea r i t ~ ! ~  In tlrc muree at the p m n t  invmtign- 
tion and may be repartld rtn tffmnrlmire r~idcnce that the whole mrim, including the 

b 

three formationp ilracrihl,  la h w c r  Cgrbonifcrous snd shonld hR cwrelrted with 
the Jliwiesippian m*rim nf the Carhnnifcmus f l yern .  Rep* an them collections 
wem made by h v i d  I*"hitc and Cieurgo H. C;irty, and are sobjoind. 

UY DAVID WHITE. 

Tbemtmkrlal. m n d d l ~ d m ~ t  cxclrmlttly nf dark. gnsrly, and nlllthtlj rnlcrcmom Rra clny.mmea 
undet t a u  n ~ l d  I.twla nod ~nrnpdm Irwm~nt* rrl  Ihr lollowln~nruswl: planw: 

Monophytnn m. 
Dlotyl>xylon ap. - kpldmtondnln horrl Nnth. 
L. relthrtmInn!rm ncumlnatum Ooepp. 
Hult~uph)-trrll ~ p : l  

Thee torall planfs m cvldently of Cstbonlfcmun w. Oalnf to the. m u k d  &tl of dtimte 
~ l m e o u  thc ternlmony a l  the aollectiun In lem tllwcl an to pmctrc sg~ thml mkht  othemirre be the ' 
rm. nowever, rmm tbe evldenco In hand I urn, Irrwral to cunrludc rh.t the plant-harlng Lerrnne 
Im Missluslpplnn, ~ n a l  i t  appuam pmbnhlu tllat It 1w nlkt~rnhla to lhc  lovrrpoflhn of the M l d p p l a n .  , 
Thr florm, ~ I a I l y l h R ~  o l  lot %%'A, Irr very rlomhly rrl~tuvl to thnt fmm Hell Mnnd and K!affBlllcn 
Rrry in PpltzMrFIPn. I t  mmr to k -a l l~ht ly  yonn@r lhrrn tho 17ma flora. w 

The C a r b w l h  $.urn 01 A h k  nm dtfirput lmm t h w  OL central and emtern llnltd 6WWu, 
.nd cornpr3-c eithet new m i r .  rrr m m  described In more or lei?! m a 1  papern upon Rusalnn ar 
Aalntlc ~wilcontol~~p.  The palmntulml.t. ttlrmhrrc, labors under some dlfRclrlty la repottlm upon 
m~chcol!tr~tlon~, Rince It In not onIy UIII'R Impmlhte toglvc list! Mth BVerlfic determinntlonr, but 
even Irtund mmpurlsonr anal romlatlnnlr err nrrcr~ded wlth nacertmntp. 

Thc lulluwltr~ Ilutr cmhmce the apeflar whlch hnre been dlnCrlmlnkted at tha dlffatent sktlonr 
where rnllectlonr ne*nt rnaffr: 

a&hrlrhart, Chsrlrr, bprt an Plmlemmic l d b  trom dhkm! menteenth  Ann. Rept. TT. R Oed. 
Snmcy, t. 1, pp. Rl%:.!D>. Zanlo~r wf  rapmln Hr-whry'n v ~ ~ ,  landon. hhn.  lW. pp. In-174. 

h r p .  cPt. yp.. m. Ixrr 
c.;chnrder, P, 1 . .  3 1 r ~  onrulmncm In northern W ProI. PaprrC.S.Wl.a;rrr*q Ho.qlpol,p.& 
dArtmdtr, P. C., ~ 1 1 1 .  <:It., y. 114. 



PALEOZOIC A M 0  MESOZOIC PLANTS F R O M  THE CAPE L I S E U R N E  REGION, ALASKA. 

~ n H e r o u r :  1, Cepidodendmn apctrbargsni~. 3, Sllpmmalfi verrvcou. 3, Spl-mnnptrrh Iripldm. 
Jurassic: 4. Glnkgo Huttenl. 5, Podo~mmltor nngust~follur 6. Pnrlor.mit*r lmnccolm~u~. 

Figs.  1 nnd 3, nftar Nathorbt flus. 7,  4 +, and d ,  mltnr k40.1. 



PALEOZOIC FORXATIO?TR. 

- 4  A C I ~ . ~ d # ~ d A m d q f f i g r U & u r ~ .  

B-spa I LtthwtMlnn ~ r t l w k f  rw. 
Litbmrmtlon np. a n r .  I h n d i l f ~ .  ~ p .  R 

Llthortmtlon rp. b. Diphyph! llnm up, a. 
Llthmzrotron jmctum. F Clelothyrl. sff. 6. mi&. 

Uth%rdrnr mp. r : 1 WlhmImlimr ponlwtf. 

slallnn L R I'fl, # 6 a u l a u l h m d j m  W?wk. 

A v l c a m t e n  ql. 

S t d h S A  Crt.$*mmfMoflhpc t m i s .  

t3pIrlret me, P. rnagucnrU 
Rctirl~lRrln a!!. R.  Ilnlar*. 
I')-yrimFnlnln t rp. 
Pph~nnlna ? up. 

Zapbmnllr. a(,. a. 
Cyumriphylhim 't rp. 
Uthoetmtlm pnnlockl vnr. 

v R y d n w r a  7 op. c. 
Idthmrmtton pr. n. 
l th~wrot ion  sp. c. 
A1lhmtmtlr~n Jmceflm. 

Aviunlopfftan up. [%me .I 4 d i' lr. I 

mngopo= sp. 
ByrIngopom alr. b. 
Llthwtmtlon sp, r vnr. 
blthorrtmtiou RP. a. 
Llthoolrotion pnrtloell t 
Llthmtmtlon Irregvlam. 
LLthostmUan? np. Ind. 

F~phreatk up. u. 
Rmntl lnd. cumla 
Ihxlucfua~ #emlmthulatul V r  
Pmductnn, punchtun urnup. 
rrnrlll~tuu rip. b. 
Ahynchonella up. 



A WiW, 9 . l o & M a f f l ' m * .  

Papbrentis sp. a I Produeam d m u c u b t u u  p u p  
~lborimtion )M- Pmductrls d ~ n t c l ~ n ?  
l.Ithr*rrolIm portlmkl. I W h ~ m c b u c l l n  ~rp. 
Pyri!lnrfnnr rp. a. Avlculoprrks up. 
Strimporn ~rp. BeFEemphon ? sp. 

* L A  W 6 4 ~ r i n m c k d o f  W d *  

Pm%tellm rrp. 1 rnlolgpora g. 

Sufh 6 A R'H. 
l~dslcrmlnabte. 

. W d i h  L A WSS. I iu 3$ mUMs #mi%& qf Wm& 

h r l c n l ~ n .  w t m l  ap. 
xnceln ? mp. 1 

&*Ld BF51. A 

krtonlopwkn up. 
Nurala " np. 

I Pnmma ? RP. 

Bdla  4 A wsa, I VnQ.3 eotalh ql J&ula. 

Uphrentin up, n. 
Sy rlnwrpanr sp. 11. 
Ull~o~trottrm Irrr~rtlare. 
Atenor~nnL up. 
F l~ lu l lp~~w nff. F. bnrbcrt. 
Bnt~rntrllo S or 4 up. 

khimphorla ap. 
Prduchs, mlmtlnslutn. ~ p m p  
M~C~IUI, punrmtus pmiip. 
Prodnrtun mp. b. 
Flpt~fer aff. 6. rnorqrrmk 

- L A  W a e , d a h y c d w m H d n  

B y r l n m  sp. n. - w  
Uthontmtlon sp, n. 1 Fm=. 

.-AA w n , # m t h d q u q x a  
Fumld. 
Liltraotmllm up, r vu. . 
L l i h ~ r o t i t m  b. 
tilhootmtlnn pwilnck% tu. 

P e a ~ ~ e h e r * l n p  
Rbumbopors !qb. 

SpMkr aff. P. rn- 
rlciorhyrin ell. a'. mi&. 

Bprlnmpnm v. a. Plrrlrotomnria sp. 

. W m h A  W S , J ~ n r h t l m l h o / C l g I ~  

Arfeulnpfftsn, -I rp. Jucllh7 q. 

. q a l h  L A  W 3 F n B , & m @ - L c d  

OrthofeWn t .p. I rfrlotbprfs n5. c mbyL 

M a h h L A  W L n , b n i h ? t o r l h q t ~ I m & .  

FuFold. i t l t h ~ m b n  irmgmlnra 
t.tthqnmt!rm rp. m +.r. Epirller sp. 

.QatImLA WU.s I r r l [ an tWhofCapehh .  

Zlphrentb np. a. 1 PlFtuotomarfasp. 

. - & A  1 Y U . d M d m c a p D h t r $ @ .  
AVlCUloprrc6 .p. 

.-PA Wb6,pr0W&QJICrtpr*.Rtar. 

U t ~ m  rp. n w. I heacll@, mveml Bp 
Llthorimtlon np. h. Chuneles new sp. 
W t h W t l o n  up, c. I%*lrlctn& prmctarns 
Llth~trnt lna  irFqlukn. Hhpnrhonrlta rp. 
Lllhtrtrn~lon pnlmkI mr. A v l r l l l ~ k n  pp. 
I'iphyphpllrrm rp. e. 1 A v l c i ~ l o ~ ~ l P n  u p  

saulhrasl qr M'clmt. 

A*a- v 1 m-tw. 



mr, colllrr fell# me- ttmt thr mtmtIgmphic dntloar of t hr acds u e  tmt -ham mt Cape W h ,  and 
tbst la thtu &on two formations mn Pw dIPmiminmlPd. a -re lim-ne w e r l y l n ~  r llprips nl 
thin llmeowpnra, nbaly k d n ,  and w l n .  11 the m u m n w  o l  iospllr s t  th!= pint he r ~ 4  an n tpm- 
mry rlnnrlnml, It nlp?mn thnt two mom or 3- diffcrpnt f s n n ~  arc prPRntprl. thRt h r n  the rnwlve 
llmmtnnu [ r r p r m n l d  In lots4 AC?6,4 A W 36.4 4 W 37.4 A 1VrO.anrl r A W 41r,rcmrrl~ln~t.hirff~ 
ul corala b l n n d n ~  Cu the genem LiIhMfmtirm, mphypAy#sm. &plhmtin, an4 F . r r l n m .  and that 
Irnm the thlnncr hdm (flhorvn In loln4 A C 22,1 -4 r 2?. 4 A IF Xi, end 4 A IT 9?# mntalnlnc a mot+' 
or lm ab~~ad~rrL wpr~senlalion 01 cndn ,  bllt wllh nomcnrlu 1mrhlopniq and othrr ftnntn. I t  
abould bn mrorrkKl, horvcuer. that the coral- of Ihp d t  beds are m n l k l l y  the n m e  ss t h e  01 rbs 
m u l v f  Ilrnlutone, u h i l ~  the brar.hlu&fl or the 1nttc.r a r r ~ n t l a l l y  rh- of thr arlr W*. m that 
the two bun- arv c l ~ c l y  related. 

An to the ~ f o l M c  ngc of t h e e  fnnnar I feellltttw hedmlm in sefcrrln~ them m the h r n r  C l h -  
iferulu. Thp prcnencc: of Prnducii uf theptlnELnlur atid wnt*ClhhIwgmp, mud the mbundnnte 01 
Ibr reom tithnslmtion rlmrlg determine tlle horlmn sn plnt-hl-nnlan. Thrgenlllr Liikwhfin.  is 
~ ~ c l a l l ~  c l ~ a m r f e M c  nl the ImwPr Car$tmll~mrre, and In she AIwknn fauna m u r  w v e d  [orma 
aeemingly Idcnucal w f l h  npecipo found In tbc Muuntein llmerrtotrc c ~ t  Rnglnnd atrd the FMdrulau 
w l J r w  mnP of Rumpan R d a .  Tho am, thcwlorc, eren of the hear) l~mcnbne, csn natelr be 
mild Lower, in- of Upper, Carho~iifernua LUhnnlmliun m l ~ m  In the underlyingthin Msar 
well, md becam t h m  conuln rhe w e l e a  Lqlrtno rhonctolddin, whose mnge in the MI-idppi 
lr*llny terminst- with the Rar!lngton I - w h .  I wut~ld b diapmetl to t m l m ~  the bedo 01 thia dl l lv~on 
tn a v t t i u ~ o  low doan in the MI.*rlr~lppiatr aerlea 

At1 earlier r*rllectlun Irnm rhc =me srcnm, otrtdnd thmwh Sf?. Sehrader. wtw IdentMeQ bp Mr. 
khi~chcf i  as Drrrrnlan: but qlorc rrarnirllrlg the Inter collrrtEonrr he UKTCP# wlth my detmlnnl lon 
M Carknllmum. The rarlIrr mll~*hlIon mntnins the fall or in^ a w i e x :  

M it 1. ~lar tht I #  the wrl: didmuom IndiaGed br the more -t apeclmenn hold R& 
th haon* tl unquatlmbly that of Lhe die limestone. rather thnn 01 thc ~ lndcr l r tn~  mwr, 
mrlm 

In the Ptclntry ot Cape LIabarnt I L M l  n gmap ot cullcctiom m-nm d e  * h M  c l ~ h '  repraentrr 
the m e  horikrm ur thsr from which the r;apc hwi s  h n n u  wcrpobtainPn. IIrrc bcbowthr follow 
w: 4 A C 14.4 A C 18.4 A W 2i,4 A R' .m,4 4 'A 44, and L .I I V  M, TI.vcmI 01 ~ I I I ~  clmrly r ~ p w m t  
the h u m  O [  the m a d r e  IImesbooe. la m e  or two i n m n m  thrm ma?. lw rnme rlu-Ion nn to 
whether the launmof the softer wries es not represented. 

In thir rams re#irm r p4rbof rollfftions was ~btnioed~ r e v t I t l n f  a tam not yFt ml!CCtd rlt 

&pa I&wi!, In  ~ h l e m n p  lxlongthe followiog 1oPc: Hnnth-t ut IVcvnk. I A C 15.1 A C 1R+1.( A C 21. 
4 A C $1. 4 A  W91, 4 A W W . a n d  4.A 15-45. Thhfaunn unrnpdwlitllm M d m  ~ ~ ! l n o l r l r h ~ l l s c r f  
wblch fwrm five -1- &re present. I t  has been tnmted mlhrr rumtll!, hPc*uw ~rrtinoldr. are 
slot pmd lor correlntlon and determination, don: the n i i m b r  ol sp'c ln r l r r r t h l  la rrry 

and I t  is seldom m i l e  PnJendc &men# In hr m l l p  mrlain of rhr 2n1~ ~merlc 
podtim I m.r, however. th?  the t y p m  r c p m n t d  mm wlch lu are 101md in Ihe C n i W  .'tsIw 
In the Dermka gad I a w e t  CArbonlfemkla As thr elnrU lm which lirr prpsrnt malvr!a! w u  
nbulned, ms one placpl at I-. nppmr m W Imylb(holeri r l t h  thv *.liter h d r  ntar C ' r p c  IXWI% Zhlr 
hor ia~r~  cra pretty Weir bp m m l  tn n place mi I? In tlrc W r f r  ~arbonrlcmua. I may m1t1 that 
i t  i s  not U t l n ~ l P m O D  to 6md h r h  Allml with nhellr uI lhr &dm p t l p  in lhr. crtlurlori 01 ulmt*l 
ererg other m. la the p-t rn at mme p l n t r  wrm lountl 111 -laUun h rrnrll mmth rbell 
m d  a l u g e  vndred one with rarlial rib, rlmllar to mrnmr, the Renl-rlc pmlllw ~f uelthrr ol whlrh 
has -a emerrained. 

A mall collection m d s  -1 r- w at Clpe T b m p o n  ( m t  eaotIme ldsatllled .a Y m n ) . u  
and a - h e n  from St. lrrrenm? Ielan~l. (4  A C MI, thr,ulRll mtber sun* av ldeace .~  they show 
what apparentlr rs tht Bame qmIein thc m n e  mlr ul mlrtri*, enn 4 t h  niznod d~rssolpmbabiiity 
be correlated with the M u  ahotlr Cape Liubume. 
In add~uon to the faunal p n p  ml&y dirrcrlmlnmtd, four lrpscicl ahad mom (K 1- c b a y  

qNu& ~lthongh 1301 ronnwtM wltb m e  snothrr. Thry m r n  4 A ~ l d .  4 A i: 17,4 A w 30, mnd 4 A w XZ 
Th- 1 nndersund. are a h m i ~ p b l c s l l y  rcl8eed to the miter k h  of the Uspc k~& aeeflon, m d  
there i n  nothinp in the fnnnlls to mntn~lurt #uch r n  Lar~pnrnvnl 
The corals which mndtute m lnwc e p n l t ~ n  01 thr laumu In &ens wtledom h.*% ' b e s a W d  

with mnn~dcrable caw, but M the? nm a dilAr.ult m u p ,  and M they can nor 'be slialactorlly deter- 
--- . - -- 

a Hyatt Alphew RqmL m M-Im I d l a :  Scrmtcmth Ann Bepk U. % Oeot m ~ ,  pr. 1 
ISM, p. &. 



26 BEOTdWY AND FOAL OF GAPE LIBBURWE REGION. 

m l n d  wllbwt the pmp*ntloa crf thin d m  mr I d m ~ U n e  rn* et condflerul ur b. 01 s 
rn~nrrrlml pmllmlnv)- rharncur. 

F w W  Inmi- collwtir-11 rrf w v l 1 . m m e d  1- =mas a meam 01 mane together m1Ecctima 
mmllr-r In m q w  nnd r h r w  in  which rhe p m t i o n  Is ialerbr. Beddm the material Immerllnt~lp 
rr-f~.rrrd lo mr IL  (nr~~lflrmblo numbm 01 mllecdon- were emmind in order to aslwrtaln if $ ~ ~ l t ~ l a  
tlrr. rliu~rlrlh~r~on al tbv rrrp LbtHlmo fannu. One of the beat instsnoes. and ono wlth whlch I waa 
nlrr-~11). iarrrlll~r, 11 8 i r b  rxr.vllrnr r(rlle(-tion made by Yr. Red F. Kdsht on Nwth Penhnula, 
Ful~rh lyrlukdrn Cove, Cl!lrhugnt Island. doother collection ma8 :hnt made by Mr. VnUler In 1- 
neur Slqtuntnln (3  .\ C l :~v .  u These Ym!ls hsve ken m altered lltat the a h l u t e  Identt f i~t lnn 
of the rrpcc.ltrr 14 Irr mmt cash: Impawltrle, 1)vt I feel little doubt that the borlron d l 1  pmvo zn bm 
thnr of rho Llrbumc p n t p .  Very pmhblp themme fauna waa rntlwkd by Mr. Fchmdcrh on John 
and Anskrrlruk tlrerrr (Inl.r451h, 4IK, 4M, 4119,Mt.625,521, nnd SB),and a l w f m m ~ b h l w  In Chandlmr 
Hlver ( l o u ? ,  5, and 2?). I t  l*alrafuK~tqt~rl thalthe collettfnnm, I A C7R. 3 A R M.nnd : I 4  I I  1R1 illfly 
blong to t l ~ c  m e  fauna, but thc aumntion iv nindc only tentattr~lg, lor tbc erlaenrr Ya Irnpr!rrt. 

0th Cwbonijmous a r m  in AEa8k.n. -The rocks of the Oarbonifemna 8yPtern. indad- 
ing ita three mote impartant divisions, are exhneively mpreeenk4 in other diPtricta 
of Alaska, where they are urr~ttlly ralrarnckri& try mom or l e ~ l  d v e  limemnm 
interMded with otl~er marinu mrlirnenb. T.:ampt in the Cape LLbume w o n ,  no 
fresh-water or coal-bear in^ I IA~R 11av~ been drnnirel J ~wi@e*l to the h w e r  I:~fhOn- 
iferous, nor, with thia excaption, have Carlrnnif~mon W E  I d a  of cmnomic- vnlue 
been found in America went of the one hilnllrrd ant# ciphiirth meridban. Hocks 
assigned to the Mimiwippian miem M:CUP at rllily s few rrrillelp ~catteml I d i t i m  
antside of the Cape Liburne -on. (In the h~erlratertr of John and I n s k t n v ~ ~ k  
 river^, s h u t  400 miles eaqt ni CRW Linbutrle, two Cnrhltllferous fonnationq the 
Lisbnme and the Fichett, rnmpriaing a thick= uf mveral thommnd Zwt, have 
been identified-c The Fickett, hnsever,  IR a very ill-defind eubdivipion, ia'cluding 
hth metamorphic and nnalteml mcks. Of t h ~  the Li~hurne formation urn be 
definitely zmmlatwl wit11 the Ionnation of tlre mme n h e  in the Cape Lilisbnme 
@on, while the Fickett p n ' p  mag in pntt reprpsent a yotluwr horizon, s i n e  from 
the evidence in hand i t  can not now lw rorrelrtnl with  ith her 01 ttm Iormatiooa 
deecriM a b w .  

At the wePtPrn extr~mity nf Sewad P~ninfmla near Cape Prince of Wsles there 
*re mme highly c ~ a t a l l i r d  limwtetone~ anti inkrrhpddd ~latm which may Iw. COT- 
wlatrul wit11 n m n a l ~ l e  &- of certalnry nit11 the Linhtlrno C1iime~tonea,d and on 
Kt. IAWIYRC~ Tvland Carlmnifemm rocks nf the tomstinn immediately below the 
I,i~burnc am pmlebly r ~ p m n t n l ,  sinre drift mrteri~l contain in^ loesils a£ t h i ~  
11nrIwn  ha^ h e n  olbtainat hy the writer on the islrthd at Rome dietance fmn the 
arn, thouplll the m k a  in p t m  llare not yet heen l o m t w ~ .  

Fmilm nf the I.ishurne horizon were nlm ohminrd lrurt Bummer on Chicbagof 
Imlanrl, snuthPaPtetn A h B g * .  from a limestone fnrr~lation which is FJO inten~ely 
fnlcled that itR ntrati-plii~ rehtiona ta the Gpw? Cnrhnitemun, which i~ a l ~ n  rep 
pp~pnhd, mul(l not he determined. 

The I'arhoniferuua mkrr: of the Pekon baein are slrpsrently all younper than the 
Min~ireippian. In t h i ~  pmvinr~ C~thniferou~ fnrsilcl {probably P~nnwlranian) 
mbc'cor on t l ic r  Yukon u -hurt d i b c e  below Fmlef and in a Iimc~tone area mouth ai 
lha Yukon Platalr 

- - 
a w l l l ~ r  n J n n  deposltn of the York Fcglnn, ~ b k s :  Bdl. U.R Oeol. R ~ r r s ~  No. 2Z9. IW 
b ~chrntlkr ' ~ : k . .  I l m - u ~ ~ r l ~ i m n ~ e  In northern b l a a l n  Imi: hl. Pawr I*. A. Cieul. FuWf v $. 2: 

1W 1). tbl4h. ' 

fl $I'!ITH(EAT pl C D o l t ,  pp. VL-72. 
d ) ~ U H I ~ R  i, *.,'h!?OLholT H c c n n n a l s a a n ~  h tbe 3- and s- 

B y r  4111 Ib~li,tlc~rtlur~, I T ,  S. U&I. gurrey, 1901, p IS%. 
1 . d  llnr A .I. Itcronnriwllrrlce 0 1  the nurthtreetPru -01  hrud blnmlr: Pro. Pam If. 8. 

e-~~j, MU;Y+- &I 2 ,  wr.! 
' l ' l ~ ~ ~ l t - ~ a r ~ ~ ~ ~ ; n n l  tho YI;rtdFon AlaoLa: BulE U S . G e o 1 . n K o . m  IleDl p. 14. 
r l i l r l y .  I:. H., Kep,rl UR I f e  iml! inverlebht& mllected bytbe C d p r  &rtyin the Clpstl, 

burllc rvglrm Alnuku I~lcllbriu.rl i r ~  thia bnllenn, pp.L2!T%. 
j(!arlllrrr A ' J .  (:<mi r~nnun.r,aof t h e  Yulrrm Bu 1 L .  7 Gwl. SurwrHurr.p8 
rr prlndld, i b., crud Hum, F. L., The mmpsrt gyld plswr rPglon, dlmkw B h ~ ~ $ ! k ~ 1 .  ~urvap 

No, ". 



Tha Permian wries is reprewntd by rnsmive limeatanm and other Redimenten 
near Nation River on the Yukon, and a ~imilar formation hw k n  identified on the - 
upper basin of White River.fi 

An Upper Csrbonifemu~ R C ~ ~ C R  in tbr? northern p r t  of the mppr Rivcr b i n  
consistsola medium ta heavy-hdrlerl l i r n b n e ,  which may repmnta-l portion 
of B c~Tcmeoua terrane that cnntinuss upwad to the horizon of the Petntisn he&. c 
In southea~tern Alaska and adjawrlt parts of Briti~h Columbia rnmive cryRtaZline 

iieatmnea, which hero heen rrkrrd  to the Carboniferous in genere1 and w h w  
atmt5graphic rvlntionrr nre ~lifiicltlt l o  decipher, are w i d e l ~  rlifiribut(rl.d 

None nt the Uarlmnifcrous lomatitione younger than bli~fli~~ippian occur in the 
C a p  Lishnme mion, thnrrgh ii the assignment of a part ot Schmler'a Fickett 
groilp l o  an ttppfr horizon ie correct they may bbo r e w ~ n n h l y  oxpert4 at points 
fasther inland and their a k n c e  alone: the co& may bo ~ttributed to sroaion. 

Thv, Mm~aic .rwb underlie the Arctic. Slop? *on northeast of the Lisburne 
Hillu. Thny rAn usually h rearearlil?. distin~inhrvl IF lithologic characters from tho 
hleoroir: P O C ~ R ,  ~ i n c ~ !  they mneist of pmrtim11~ unaltered sandstonm, conplnm- 
e m h ,  and shalea and contain nn herlrs t3F IinlcRtone or chert. TWO formations, of 
whirh the older ia roal bearing w.hilc thn ynr1np.r in 11mtitnte not only of cud but of 
fmilm, have l ~ n  recmized. (EM welogic map, P1. I.) - 

CORWIN VOHMATION. 

The older of the Meeoxoic fonnat,ion8, which takes ite name from hrwin Blnff 
and the coal minee there locattrl, i a  k t  e x p i d  oo the ooaRt at a point 26 milpa 
eaat of Cape Ihbarne and thenw extend8 northca&ward to C a p  Beanfort, adiatanrw 
of 4 0 m i l q  which is tht: limit or thin invmtifltion. It is known to occnr amin 
near IYainwright Tnret f I00 milm beyond Cape Rm*~fort, rand t h m  i~ R O ~ R  wx4on 
for tho lwlief that it i~ vontiil~w>~~n to that p i n t .  The southern boundary of the 
formation, I L ~  shown on thv gpnlogir map, extend8 in x gouthemtrtlp dirocltion frum 
the c w t  for abont 12 rnilm, whrrc it turns to the south aa shown. R P J ' O I I ~  thin thn 
inland extension of the formation hm not been detcrminetl, thouph ~tstemr?nh 
m d o  by explomra md prospeciotx seem to indicste a pmhhility of i t q  nocl~rring on 
the headwakra of the Chipp aud in the upper CaIville basin, 200 mil= eaat of the 
type locality at Corwin Bluff. 
No contact between the Unrwin formation and the Carbonifcroue roch demribed 

occnre within the l i m i b  of the a m  under investigation, though an nnnmformity is 
evident irom certain  bed^ of mn~lomemtt! mntn in in~  pebblm dsrivd fmm the 
Carhnnifemi~p. I,itholo;qically the formation oonsi~ts 01 mther thinly M r l d  wlhalm, 
mntlutonw, snn~lntnamttw, and coal WP. Fornil plantR orlc~lr in theehalm wherever 
they have heen c lw ly  examined. The shales whic:h comprise the  water part of 
the formation vary in comm'tion from greenish-bmwn calr~reous to black atrbona- 
cema l ~ l e  and in texture from mudahnee to fineqmind wirtt y &ah.  The sand- 
Rtonm wllieh occnr at infrequent inten-ate throu~h the formation, in beds nsually 
IPPH t11an 10 feet thick, are =ily t-hb over c d e d  areas, mnce their outcrop 
rim in rclief above the ~ n m n d i n g  ~haEm. 
- - - -- . 
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The mnglomeratee &re m d n  up mainly of quartz and chert pebblm fmwl onehall 
inch to 4 incftee in rlimebr. Tlie mnet definite hed of this kind, which le almut 15 
feet in thickn- and mcchcw tbp at Ccrrwin Bl t~ft, forms A pmmin~r~t  rill* imn~ 
1 0 0  to 200 taet hiph. Its -nard end is &own in the phntcqraph, PI. 1 I, R. Thipl 
rid% with the mnglornerate of which it in c o m p e l ,  hm hen tmml continuorwly 
to the mnthaaet lor about 15 nrilm (me PI. VEI). Since it exten& in a n w l y  
strsight line and is not (leeply ooverad l)y tundra pmntbs, it Is the usual mute 101- 
low1 by the natirpn in trsveling o v e r E d  from Corwin Bluff to P i t r a w  8od Krrk- 
p w r u k  rivere, and is  almost it~vmiably Indicated on tnnrw dman by them. On 
~CcOnnt of its pemiatenm snd the s s ~ e  with whirh it can IHI tratwl aud iri~ntificrl 
t b i ~  ronplornemt~ k l  offem u definite kny b the Ruuctum of the lomatien ovpr a 
large area and iodimtm the ahRance of m y  sxtenPive faultm in the portion of the fidd 
w h o a  on the map (PI, TIT). 

The etrncture of the Corwin formation k p n m l  coneid of m v e d  brosd spclitl~a 
lrad mticlinea, RU ip. shorn on t t~a ~mlqgic rmp and w t i o n ,  PI. 1. There i~ no&- 
den= of lanlting trther than minor nrehmrin~ inowrnentn parallel with the hed- 
planen. 

The thickness of the Btrata exposed a l o n ~  the mnnt near 6min BlufI is  nrrt 1- 
than 1.5,00n feet, UJI is ~hown in the atmtipn~phic mlnrnn, PI. JX, though the Lrsee or 
the formation ia proimbly not shourn. The Iurrnaticm thmnghout presents vety4&& 
variation in lithologic c l ~ e r  byond tllc Iurt that in mti~p: portionu of the mtirbn 
theehaleeam more rrrbonawonrr while in othem they are mow alcanwm. Thrr)uK1l- 
out the m i o n  there i~ nearly the m e  proprtion of ~ o d y  M a .  

Tho crln~lomerate bed which teminatea in Cnrwirl BIuH eeemm to more 
didinctindividnality than m y  other rrtratum examined, and it mn d l y  Im m i l y  
diflerentiatd fmm other rong~omsmttic beda, which am neither well defined nor 
extensivp. 

Gmlngic notes on thh lomation and collectioae msdc by explorens previom to 
1BW itnre eiven rise to e vrujety of opiniona wp~rrling  it^ apc. Mr. Collir, who fiwt 
reprtwl  the p m n m  nf coal l d n  ~t Caw Rrar~frrrt, mnclr> natw and rnllectinnw of 
fmi l s  from which the itge of t he  formrtfirrn nn ~xyrowl at h p e  Reanfort wss wurned 
by Doctor Ruckland and othem to 1,s Csrbonifcnr1r3.u 
The collrction~t n~ade by H ~ n r y  D. Ww>llp, who was in thb r@oa f m  18$5 to 

1887, were examiner1 by Le8qu~mux and Nqrwbrry, who mgndpd the ago indiratpd 
BR N ~ ~ c ~ r n k a r l .  Pmies~or Wanl, in his cnnmeration of pul~licationa an A1wkan 
ppsleohtsny, ~ F d p t I  the qe- I n d i d  tm Lrrwer C r s ~ n a  or poRBibIy Upper 
J u M c .  a 

Additional collections fmm Wainwright Jnlet made by Rrhrader in 1901 wem 
identified hy Profewor Fontaine ant1 Pmfeceor Ward. \r,ho repnlrcl the flora M not 
oFtier than tho oolitic of thr Jummic nor younger than the Lower Cretaceoue and 
probably tmmi tiunal: between the two. The Corwin fomatiou waa therefom pro- 
vi~ionally aasi~ned by Schraderc fm the Jm-Cretaceous. d very moch larger and 
In many mspe~b mnre mtiufactory mFlecEion fmm 19 localitiee, wpresenting nearly 
the entire thicknene of the furmation, was obtained by the writer and his a~mstante 
daring the I& seeatin. Thin colEmtinn hae been examined and wmpred wit11 the 
p~evious collcctione from the Caw Linburne @w by I?. H. Knowlton, who% 
report is  subjoined. 
- -- 
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MESOZOIC FORMATTONB. 

Fmm the time, abut twenty yrwm ago, when 1 handled the Pmt eollcctlm of lasil plants from 
(he Cap Lisbnrrro mgl;n, f haye becn preatlp Intemted in thIs fiora, and have lollowed m e w h a t  
c l m l p  tberesultsnl Itn study. Thc prwnt mllection fs in mnny m p e c t a  tlkc bcotrhlin far obtAned, 
htngln genenrl nmple and ~pmtnl l rr i ch  in Imiting feras,anrl thl~rr pcnnltr tho a l t l m e n t  of aome 
quelrtiona of aRlr1i6y thnt man lwlore Imporsible. Thc oomhlnwl prevloils matedal ha8 recently 

through P m i m r  Fo11IBlnr'n l~ur~d*, and by the courhy of P m l m t  IVrFd r have been 
mnted u r n !  to hls ~l let~urript  ntlrl z t ~ c  p m l  plates which are soon to bo Irraucri in bin [Ward's) 
Status of the Mawrank Flnm- rbf ttic E7nilerl Ytutes, Seeond Papar. I huvc nlm had acccm lo the 
oriEiaal materral. which is now the prnprty of ttke United States National Wuscum. U'ilhoilt th- 
mllectionnand themnntmrlpt mnr l  pJ*tt* ~ ~ O P B  mentioned my work ou t t c  prchwnt material would 
h a w  brwl &w~tly I n c h ,  II not mnrlc i rnmlb le ,  although I am mmpelled to d l m n t  from mme 
of hf- Fontdrie'l concl!uionq, aq will he wl lnrth. 
There are nineteen Icwalitles r c p m ~ n t d  in thin rnllectlon, dl appnrently In the vlclnttg of Cnr- 

win BknR. Caw Liaburne r q i o n .  Camblnerl thcy yleld the following l d l  ptanm: 

1. C1.bophlebts Rutton! (Dunk.\. Font. Abilndant. 
2 Dlckmnla n. up.? Moat abundant of all: flnrty Imltlng. 
8. nlckmnia Ilorejensls Zalemky. Sinrrla rp lmen.  
4. T ~ n I u ~ l e r l ~  ~rnrvr~la Heer. Small lragmcnta. 
5. Equluetl~n~ 8p. Plnfle &em. 
8. T~lnaarnlku laiicmlatus laUfoUns (Scbenk) Fleer. Many. 
7. Porlnulmlt~? up. A nllmber 01 larpe lmfl@h. 
6. Rnicrn pnlmata Heer. Two or t h m  spwIrnen5. 
9. PllmnEcopnia urhmstllolls A m .  Set-ern1 apecimem. 
10, Phcpnlcoparla s p ~ i o m  H e r .  Serrrrrl qxrirnens. 
11. P&qlophyllua Ktlrtll (Porn.) Schimp. One or two fine qmoimeun. 
la 8tachpotaXUe fleptenttlmalis? (Ag. )  Natb. One small exampks. 
18. Ta~lLm: subnmfoldca~ Miiller. Ftegments. 
14. G i n t ~ o  Ruttflr~i Fnnt.. n. rkr. Large numb?.  
I n m ~  opinion thew plmls Indfnte n Jnrasdc age for the berla cont.inlw them, or at leest are 

not younEpr thnn tho Wmldm, Dy ellrnlnuting the Zwn Toms not upeciflcallp named and the two 
spcciea not mr~rlartorlty irlcntffied, r e  have tell of  the fourteen forma~ui!lrlmllg rrcll dcttrmined 
topermtt ot their use ln fixing the ngr. Of thew no lem than ueven nrr common to theJurnrarl~ of 
-tern &ih~rla, not lo mcntlrm otllcr pasLrof thc world. Of tho remaining r h m .  ono (hplophy~8une 
K h i )  b found in the Liaa of Born holm, another ICIadopWts Uarllmti) 111 thc ZVeAlden of Hnnorer, 
and the last is what appears ta be n new rpcriw o l  Uichmta. This b the mo8t abundant fonrl, bcing 
foi~nd at nearly all the localltlm, anrl atnun8 t l i ~ m  arc a number of large, Ane, [rultlng s ~ ~ . ~ i r n e t l a  
whlrh Ax dcflnltely It. Byflternnkit- pwltlnn. I t  hnn nut &R found Imtling trfow, and nlcrile por- 
tlooa from the upper part of t h e  frond wcm Identified by Fontaine ar O ~ y c h i o p r t ~ f l i l r r l ~ I ~ I . ~ ~ ,  while 

'lowcr pottiona were called CIoduphMiu atof*. Thtn U n g ~ c h I g ~ n d e u  i s fol~nd i n  tho Wculdpn 
01 England and elsewhere. and tho Ckllvphkhh In thc Potornnc iormntion, and an both nre quits 
abundnnt in the oridnd collertinn& fher wen? much wlicn upon by FonWine to provn the Jums l r -  
Cmtnrmn~ age of the Cape Lisburn~ hnh Mr. Collltr'm fo r tu~a tcepecbens  nhow by the frult 
thnl It ! a  undoubtedly a DPkamtfa, and f u r t h e r  thmt thv two foma of fullugo occur on the m c  
In~rlrl. Tho other D f d s m f n ,  although amerc fWpoimt, ir wlth ffttlc donbt the munew D. Bo*msls 
described lute in 1- I w r ~  Amnr. W h a t  I here callf ll 19doznmika Ianwololtu lawdiw w m  d e w -  
mined by Pmfessor Fontaine as P. dtanffnm*, n welt-known Potomac upcciea However. I hula 
compsd the t:-pea of thia Potemse speclm wlth thc nperirnone In hand, and cnn confidently uaf 
that they ue not the asme, and moreover thkt they nre ilut separable from P. l a w e d d u d  Inljldius. 
Then, arc alrp several other apeciea identlfid by Profewor n)ntalnr with P o t o m r r w e s  that I 
have carclully rinrlird and cumpared, ar.d canonly co!lcl~~de that he tRns In error, but ~rs they am 
not pre.wnr I r k  Mr. Collier's mllectlon, it 1s nnt n e c m r y  to merrlion them o t h p d  than to point 
ant tbat It WM k~ndouhtwllp u p n  these and thrme above enumcrnterl thnt be hwcl his cmclu~ion 
M m thc relntionehlp between thc rotomac 01 V i d n i a  and the Cnrrin rx l  A ~ M ~ L  Thla rebllonuhlp 
doea not Hem to me ul exiat In tact. The G g g n  p m n t  In Lbew mllwtlons ia a Iarge-lmvd form 
that Fonkinc hlu nopnrated from (3. Huttone as EL new variety. hut I can at tbe moment w hutlittle 
wulant for wpurntlnff Ihem imm tho wldeIpspmd G. dIpFtda. 

Again 1 atate that kt prment I Fnn we no valid -n forregading t h i l f i ~ a s a t b e r t h e n  $ a m %  
or In any event as other thnn Identical with the flora from w t e m  YIbeda, the Jurdr!  age oi which 
la, so Iar as1 know, ~ m l ~ e m l l y  scacptrd. 
Although there in  no Inrllcutlon In Mr. Collier's note. that more thnn w e  h o w n  in  r e p m a ,  

rror Is the thlchcm 01 t h o  beds mentioned, I h.ve tried to BW U I could deMt any UEereaee in 



mtian. f a  thb I have not ~ r l l p s n ~ t & d .  Xmc of the loralltloo are represented bymms than 
five rrp~cies, a d  moat nf them yiclrl blre two or t b w ,  m the bmln for mmpsrlmn tr ~1Ig lhr .  Elowever, 
I nhoulrl rhlnk rhmt l o a l l t l e ~  4 4 W 5 mnd 4 A W 9, and p m l l > l y  4 A 1V 2.5, nw pmbahly I I ~  the hRlip of 
Lha mtinn. 

In the l i ~ h t  of the ne~e~ideut-0 ,  and the murc refined diwrimioationof thatalmly 
in hand, p e n t 4  by Doctor Knowiton in the fomgoin~ report, h e  imignment Q! 

the Carwin funnation to the J u m i c  system can not IF qumticnd. The Retamins- 
tionn made indirntc little or no variation in the flora thrnl~plr the wholo thirkna ol 
the lormation, Pincc the lots indimtd by Doctor Kn~wltun rn prohahly nwrthe baee 
of the wction m, on tho contrary, sell ~IiRtribnkd thmugh it. I t  is rcamnable to 
expect mrne c h e n p  in the  flom from the base ~o Llle tcrp of a formation o i  ~ u c h  
peat  t h i r k n w  I)ut in thia caxe the variation, if it  xia at^, will probably he d~krterl 
only by the pnlsokmtanir4 afkr R critical wreonat o*mrinatian of the mtion. No 
cwE-haring mkrr of Jurmic. lyp, cotnpiml~le with the Cnrwin formation haw been 
I&nd rtmwhem in Afmkn, nnrl in northern Alwka no other formition get diamv- 
ered ran tw definitely tmimrrE to E ~ I M  .l~rraqsic, though, as indicrrted, t h e  tomtion is 
pmhlAy extrnsirr! in iln di~tribittion within thc Arctic S l o p  pmtrini~. 

Along the Farillc Reahunnl of Almks Eleuclzoic MR, inrludir~p Trimic, J u M c ,  
~nt l  ,Itrra-Creteicwuw, HW exten~ively dev~lnped.fl rn this ~'t.nr.ml e o n  JuraePic 
rocka are reported from many Iwalitiee r l i ~ t ~ h n t e d  .I1 t hc wag frrlrjb Pison Entmnco , 
to the Almka I'enin~illa and for 1IM1 or rnore milm iinmd. Thwe find tl~rir -Zest 
development un the wmt nl~orr of Cook Inlet and the muth shore of ibe dla~ks Pen- 
iml~, where Martin h reports rr mtion tbornprising about 8,000 feet of dm&. mm- 
p o d  nt ~haZe~,  mndstonm, t.onglame!ratm, and intrnrklded volcanic materialm, Blld 
containing r~~idrtlu ~ n r l  nppor Jummic fauna In the Central Plateau region of 
Alarka nr) m c k ~  that can be detlnitely awigned to the J n M c  have yet bmn dh- 
cnv~red, 

UPPER MWT)ZOlC RED!. 

ht~thwpst  of the area ocrupi~d by the Cumin farmmiion, and lying between i t and 
the r~rh~tliFemm w c k ~  ox@ st G a p  Liabnrns, then! i s  a series of bad0 which 
though thry memhlu the h r w i n  w k e  are eaeilg diffemtiated From them on litho- 
loulc groilnd~. Th- m k s  outcrop a l o n ~  the c a t  from e p i n t  2 milea weet d 
Corwjn Hluff +XI within 3 ~ n i l ~ a  of Cape Lisburno and extend inland in aa mnthwr~t- 
orly direction, am shown in the wlobc  map, PI. I. Thu exact mutact of thin for- 
mation w i t h  the Corwin wm not expoad, or if obeervd its signifirance waa not - 
ilndpmtood, tl~nugh the Bclrl lwlationa of the two iom~ationa are definitely known at 
R nunlhr nf I m l i t i e ~ .  Continuom dimentatinn and conformity betwmn the 
iormation~ am indicated, t11ouph t,he powihility 01 thn~st faulting along the c o n w  
sboulrl nat 1~ ovrf.lnoked. Thie Eorrnaliott Is therefore provisionally mprded a~ 
overlying the Corwin and constituting an o p p r  member of the Meeoaoic series. At 
ib contact with the Carbonifemun rocks near Capq Lisburne the field relations 
ahown in flg. fl pre~ent ur~rnistakable evidenm ot' a thrust fault wbich brings the 
Carboniferous a h v e  It. 

Lithrllogimlly thin lorm~tion oonsista of  ands stones and  hales, with the former in 
the tuxendant. The mnrlmtone b s d a  rsnm in thicknea from a few inch= to 20 or 
more fmt. They mwmble the wdstonett of tbc Corwin formution, but taken aa a 
whole ere probably somewhat lm gritty and contain no conglomeratic matarial. The 
nhalee wMch are interbedded with the mndetonea are dark m10ml and gometimes 
mimcconn, RO that they have a milvery m he en on the bedding faces. In a Bw 
instancpa ripple mark in^ waM o h ~ ~ r v e d  on shaly b d a .  
.- 
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No ddnite f d l s  were found, after a diligent wrch, either in the ~andstonea or 
the shales, though indistinct impmsions ot v-ble fraffn~ota, pmhbly detrital 
material, were found in some o i  the beds. The mtructure of the formation, while it 
conaim of Bimple open folds near itr houndary with the Corwin, b ~ n e a  it~rmw- 
ingly cromplicatd as the faull at the contact with the Carhonifemun m:kn iR 
approached. Ouerturned folds and minor thrast. faults with a s m  extending in II 
&ieral wag northweat atld ~ o n t h ~  are tj-pit4 f~aturw. The p h n w p l r ,  1'1. IV, 
B, shows folded beds and a faulk rvi t l~  EL rlinlllaw~~~ent of about M twt, which wera 
a h e d  onefol~rtl~ mile from the contart with the Carbnitemus. 

Fig. 5,  which is a ground plan of the o~ltcro~)s  nrtjoini~rg the contact between the 
Mesozoic and Carhoniferom, s i l l  clearly pmmt the  evidenw from which tho exieb 
ence of a p r o f o d  fault at this place is inferred. The C~rboni lemu~ m k n  1rt.m 
corm& of wft black ~ 1 s t ~  and stlales, withocmional b d a  of cherty limmtonc, nII ol  
which am inhneely crumptd and e m i d  to h - t c v e l .  The outcrop of mverat 
of the cherty MR were trrtveml ant1 carefully mapped, and scm fount1 to c t d  
abrupkly at the line of c n n t h  with the Mesozoic. The overthn~rtiny of the Car- 
bonifemua i s  interred from the olmervetl rlipn in hot11 lonnatior~~ and from thr 
prevailing d i p  of the tninor thnwt faultr o k r v ~ r l  in  the Mmonoic: formatinn. 

Owing to the co~nplex structure nf ti~itr iorrnatirm, it w m  irnpowil.le to rldniwEy 
measure ita thiokn~w, hrrt from the imperfect cvidunce ol~tait~cd it ia hrlieved to ha 
not l ea  than 5,(K10 nor more thnn 15,000 feet, ant1 for the p u m  of thiw report it  is 
mtimated at 10,000 feet. S i n e  no direct paleontologic or ~mlrohotanlc evidenco wan 
ohtaincd, the a p  of the formation can only he interm1 tmm itn rr l~t ion to the J u m i c  
Corwin formstidn which it overlirra. It je  therefom proviaionally aarripnd to the 
h w e r  Cretaceous. On Anaktt~vuk River, 400 milesl eaet of Cape J,iehurne, Scl~rarl~r 
found e formation somewhat similar to thia, h t h  in ib litholo~y and in itn topo- 
graphic relatiom to the Zi~l~urrte formation, w11ictl hn c ~ l l e d  lEtu Anaktuvuk wries, a 
m d  which containu rawer  Cretacr~~m [umila. IC the Jlovc wipnment in mrrrct, the 
upper Memzoic formation at the C a p  Linllumr region ~l lonld  Irc c o r s c l ~ b t l  with the 

Lower CretaFeoua mcka, URIMTIY determined as ~ u c h  Sy thn pmcncs of a ~ingls 
a p i e e  duds admll ia Keyuerling, are wirlel y 1 l i ~ t r i l ~ t M 1  in hlmka. h 
On the upper Koyukuk the Lower Cretaceoue Koynkuk I: nerim mnaist of pink and 

reddi~h impure limestone, dark shale, sl~to, and Home mnd~tont! or rrkomn witt) o m -  
sioml usdated i~neous rocks. On thcl Yukon the I ~ o r i ~ d ~ n  is rc+prewntw1 hy a 
aeria of cloerely folded black ~latetr, with mmo li~neetonrs m d  calrareotis sand- 
stanea, which outcmp along tharirer lot nearly RO mmitm above the mouth of Charlie 
River.d 
In the part of hlash south of the Yukon Lower C m t a o e o ~ ~ ~  rockn are pmbahly 

widely dirrtributd, hot in most c r w  it  ha^ not yet beran po~sjble lo differentiate 
them fmm the .lunrsmic. KO coal hh arr known to orcnr i t t  t l ~ n  Lowcr Cretaceou~ 
of AIaaks, though themala of Que~ia  Charlotto Tnland am mulgned to this wries,# 

The Upper Cmtaceoua ant1 Tertiary famationr, repork!d by Bchrader.f on An&- 
tuvuk and Colville rivcm, 3 ~ 0   nile en to the m t  but in the snriic general topopphic 

- - . - - -. - - - ---. 
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provinm, e,m not repmmtd in the Cape I,isbnmo regfob, where Plehtocau~ d 
Recent depaaih reet uncnnfnmably on the o l d ~ r  mh, mrrinlq in limiter1 araarr, 
r~qually in ltllc lowlmda ktween the bills and the wa, hut almo in s few inlrtanrea 
extending into the river vrllrg~. On the geolrqic map, PI. I, them horizorm nre hot 
difi~wotiatd Cmm each other, not only on awount of tbe mall em10 of the m p ,  hut 
altw k n u w  the time 11vnilnht~ for their rxamination in the tldd am limited. T b e y  
oHpr ~ n u t ~ r i d  for rnl~rh intrrtwtin~ ~preulatirin wgnrding the m n t  gmlwic history 
o l  the Arctic &. 

The Weirrtocone dep~itrr are dtHemnttatad fmm the &cent bp the h-t that they 
are ~ttffI~i€TItly eZevaterl h o v e  the soa nr the prmnt chit- l e w l a  to form low 
cliffs hy tha unalorrt~ttinpt of mrf or river. In the Capa Lwburne r e o n  aucb depbaita 
p-nt B variety nf hr:im. Wmt of Thetia Creak far n h o t  2 milee a Pl-e 
dewit ,  ron~iditlg of jihfl~~t 20 Iwt of waIlgtratiAed p v e l  and eand ovwlsin by 
a h u t  1 fmt of #oil and muck, mtR an tho Px]m of the h m i n  formation. East d 
the mouth of T1:rtIn G m k  frlr R ~ H I L I ~  3 milm n de&t, conekiting of ~ i l t  and p m d  
ILP overl~in by fmtn 6 t u  10 l e ~ t  OF p a t  and tundra vepptation, rwtu on the dw of 
the  Cowin formation, whir11 i m  e x p w l  mn t h p  l m h  in only a rew p1ac-m. The 
gmmnd ice does not fnm a cnntlnuuiw Iayrr, I ~ n t  m t r r  in inqntar, more or lees 
lmticrllar rn- rarg in~  In cornpition fmm pure ie tn frozen ailt. The formation 
exknnda hck of the k w h  for one-toe~rth to one-halt mile in a tnndm phfn wt by 
numemos deep chanapln snd sink holm The pmoara of e d o n  in this plain ia 
apparently sa  follow^: The wsEenr Imm the tundra sarface falling over the cliff face 
ex- the ground ice, whith meib a m y  m i d l  y until the edges of the wt layer 
a*p. rlom and covPr it. In this way a plc~lly i~ ntnM et the d g n  of the cliff, which 
work# h k  rapidly, n i m  tho watpr falling intr, the upper end i s  mtinnally W~OR. 

[np the jm. ThPRjnk holm occtlr at  z b~ h d s  of thew pollirr, w h r e  the melting of 
the ice hm been ~liphtly in rulvanm of the caving in of the mndm. I;nlliw an11 rink 
holm formed in t h i a  way am chatactefizd b y  the b n d i n ~  ant1 d n ~  c ~ f  tho murfm 
layer owr the tYlm of the M s  which have been erorleci. Whprrvet thawing iR in 
pmm the thirk laym of p t  emits a fetid odor, pmbably lrimilar to thnt d & W  
by h l l a  nt Elephant Point. 

A t  Ithany locmfitim between Cape Babine md Blanfort gmand icm of vary in^ 
d q ~ ~ e e e  ot pttrity ie overlain bj- gnty eilta and turf or talurr from the hill& Whem 
them depOBitR 8m nndetcut by the mrf or ex- by other emion the ica mltrq 
lrnderminio~ the tomation of the bluff in broad cirque-like indentstirnu n d l y  3era 
than 100 feet dmp. The rombinea eilt and water from such runphitheatma Rowm 
a r m  the I=h mndm in walla of slimy mud, which are slrnmt In ipmhle .  Vqm- 
tation over the  nnthawed prtiona of aach depada h wry  cant!., but a l n n ~  the ovrrc 
handag e d g ~ s  of partly undermined cliffe and on the tdua lonnQ helow them gmm7i 
and other plmh Rrnw in compsrative profomon. For about 3 m i h  wmt of 4hp 
k u f o r t t h ~ r e  i~ gravel and sand free from ground Ire and mimilat tn the dcporrit wPRt 
of ThwtLCreek, which forme a bIuff a b u t  100 feet high. At  ane point irrutddonr of 
the Uorwin formation ontmopa at the b e  of thia bluff. 
On Pltmegea River a pound-ica formation, which watr not examined by the writer, 

Is R & M  by Sfitmkton b ss follows: 
Ice cf(bon l A t  P#wgm- Thfll ICB c1lR C abut 2h dnfm ima t b w  mtb d tbs Fib* at plpl.cs 

where tho bltts run theh E p r B  out tn thc bgnks of the river. cladng the ~ ~ m p n e  W a r  that 
flmlchm away to tla seaconat la an nlmm nnhrokcn wldth d m ml3e. A ak.eI~r ten wntbwarrl 
a d  receives tho full henellt oi the sunlight durtng tho rhort pnlar mummer. flnlm hmte d ~ p c * l t e l  
putlelas or sol1 and debdn ai plrau. slonn with thelr Isepa,  upon the mrhce of tllc Ice to A dppth 01 - -. - - - -- -- -- 
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QUATERNARY DKPOBrn.  

.&om 4 frchm to 1 i d  The sawriel1 of ~*lnter mm vanishen bdore the Jane mu, but thelight 
merhg~bove theglnder p m m c a  It Intncf Vcgetatton ts wnrmed into life in a remnrkably ahort 

and the bmrm coat !ell b~ the m l n g  snow Ls almost mlraeulonaly tramformed to a robe of 
green+ atndded here mnd ttrerc with brtuhr p l a r  flowers. battemw, dandelions, yellow popplm, 
bright -la, gentian- dnf ld l t~ .  and rna*tucrlW. The lad eresmall a r l  unobtrudve, ~ h o l v l n ~  
in a d m t  war na l f  thcy s l u h d  ru npoloulze l o  Ihar &er &owem for thefr appearanre RIIIOIIR 

them. AM toward k t l t ~ f n l  ofphun drls one van not mrht a curnpwslonate tendern- of f r c l l n ~  
tow& them. But thew innwt.nt Ilcth flowen. chutc ss the Ice Deld npnn which they gmw, I~ltulm 
in the polar gaden  w!th na m11ch r j ~ h t  a d  thn glerlefs genfian. Berid- flowem, there arc tl~e 
h r d p  whew m t a  penutmtr! tllr llpht twr-ciring rtfwil lo the ice bed. whenw they durlvo 
their nouriahmenl. A lcw Art~fic w1II0m an to be # e n ,  but they only gmw aborlt a ftnt in ler t~th 
mud trail ujmn the mund.  PHmo~fa lliver l a g m d ~ I 1 ~  cutting Into tbl: glucltr, receding fmm Its 
o p m t e  bank mnd lenvlng a 01 pravel behind. nuring the gammer the Ire rneh  away. Icartnr 
t hc  soil protrudlr~E a h v e  It ll ko thv mvcs n1 m housp: when it protnrdus too flrr for the stren~th 01 
thc gram roora I t  topples over Inlo the rlver. A t  the frresing In Gepiember iclclea form from Ibo 
overhru&n~ BOd co tha r l ~ w  Ice h l o w ,  fo~mlng a nermw portico 4 milerr In ertcnL 

None of theae tiepita, either of ice or gmvel, are trambbEe to tgpical ~laciria not 
to any particnler part o i  the Glmial epoch. They belong to the group of lwda callpd 
Kownk claye and ground ice by Dall and at hers,^ which ere widely diflrilwtetl over 
the nonglacisten  part^ of Alaska m d  Sberia 
Ko fmil mmain~ were found in place in any of them depoeie, hilt Idgrnents of tho 

tuaka and teeth of the mammoth, EEephas pimigmius, wem ohrvecl at two placm 
in gravels dir~rtly derived from their lodities. Tbeir w i p m e n t  to the PleiRtocene 
wriw is themiore unqn~ ionab l~ .  

The dopasib which have not been elevated above zm level, and  re still in  pmcem 
of cornmetion, are of two kin&allnvial plains and marine b c h e s .  The nnly con- 
sfdernble awn of the former type ia loand in tbe delta of Kukpuk River, while the 

' h h e a  form a fringe of varying width donp nearly the wholt! MBRt. The 1-t 
~ w a ,  about W )  quam mil- in the Point Hope peninuula, i. in part a delta and in 
part 11 Ijttrtch de+t. 

Tho Kukpuk delta which forma the interior @inn or thia area is a plain fmm 10 
to 15 fwt a b v e  eea level. In ite upper part, which done i~ oxprred, the  dPpoRit m- 
dab of Rtratified silta and sanda overlain t y  pat and tundra v ~ p e h t i o t ~ ,  and its wr- 
facn ia broken by numerous lakplieta and a lmdond channel% It i~ reportd that a 
l f l ~ p e  part of the area la underlain b y p p ~ n d  iw, hnt of this f h p  writer bas. no 
knowledge from his own observation. Along R ~ ~ k p u k  Ilivrr the bed mck is  expoeed 
helow the silta in mveral places, and It is not prnhlde that the deplb of the forms 
tion at any point ex&a a few fathoms. Thr! Redirnenb I>rougI~t down by the river 
each year mntribote to the extent of this formation st the expenme of Marryat Inlet. 
The lsnda along the cmtal margin of th6 Point llope poninsuk, which aeparate Mar- 
rpat Inlet fmm the sea, are depmik of the lattrr typo, and conk& of two aand and 
pave1 spita whkb extend meaward fmm t,he nnrth nnd moth a id~s  oi thjs delta and 
con- snd meet about 15 mil& from the mdnlsud, They vary in width from a 
few hundred feet to amile, rim from 10 to 15 feet akova pea level, and, except in time 
of rmm1s2lp e e m  &ms, are ~ntlrrly  beyond the rrach of the waves. A nntive 
g-iarwyard located war Tigm baa not k n  Riaturhd by uea w a r n  for mveral ~ n e r -  
&one, but dnting Revere donna wuvpe tweak over Borne of the m w e r  portionb 
and the water of the inlct i~ npvt.t fmh. In rtddition ta thae two main v i ta  thers 

---- ~ 
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nre esversl gravel bara in Marryat Inlet which c u m  northward fmm its mnthem 
mhore and are expod only at low tide. Them have not, k n  definite1 y lmted on 
the'map, but are mentioned, Binm they probably indicate ptevioue a- in the 
development of the point. 

The surface materials vary from mderetelp rn m d  to well-rounded &ravels 
with some pebbles 3 inches or t~iorc in diameter. As far aa o k e d ,  all thia material 
Is tmcmbla to the Palpotoic formations ol the neighboring mainland and a Inrge 
part of it may have been rontrihZPn by Kukpnk River. Thew spih are pmhahly 
in the main the pdnt.t  of the waves m d  prevailink currents. The material for the 
muth wit w a ~  derivd bmm the diEu at Cape Thornpeon and the delta of Kukpuk 
River. It nFaa worked northward by the pwvrtilina; current which swings off from 
the  bore at tbiR point, partly on account of the angle in the comt line and partly 
on account of the gg-owing delta of the Knkpuk. The counter current or eddy on 
the north side of the Kukpnk delta waa at the same time WnpIng m a w  tor the 
north spit from the cliffs south of CBpe Li~hurne. This npit was 3 dower growth 
than the wuth pi t  which curved northward from ita extremity, forming the bms 
noted in Merryst InCt. As the north npit extended bcvvnti thew tam the muth 
pit  extended in ia p m ~ n t  dirrction. The two come w t h r r  ahout 15 miles from 
the mainland and 14 ~nilcrr from the point. I t  b repf led that the point ia still 
growing seaward, but of this the writer hm no definite eviflene. 
In the region explored mt of Caw Eisbume there am mvemI harrier bemrchea 

shutting in narrow Pagoona twhind them, none of which are of mnsldem1)lrr oxtent. 
The larged,which lip b e t w e n  Cape Liibume and Comin Blnft, am not over 2 milea 
in length and one-fourth mile in width. Abont 10 miles north of Cape b u f o r t  a 
lagoon of the mme tppe but of w t e r  width begins and extends  don^ the coagt con. 
tin~rously for over 100 milm. As wan dated in wnnedion with the mad spita at 
Point Hope, such bamcr heachn are u~urtlty attributed to the action of waves and 
cnrrenta In the Arctic a w n ,  however, the action of the pounded ica pack or) such 
beachee mu& be taken into r:onsideratinn. A* haa hen alresrl!- noted (pp. 10-1 1 ) 

. the ice pack -pies abut  half the depth of the Amtic Ocean and will kmund st 
from 3 to 6 fathoma, or in rn& a t m  from 1 to 2 mil- offehom. If, then, the lae 
pelt is  driven d o r e  bp the wind RO that the ice  bank^ up almg the k h ,  as mme- 
times happena, a p a t  deal of matarial from the m flwr may be mpd up rrnd 
added to the bachm. At  Blowom Sbadtr, mreml: miles off Icp Capc, a b u t  100 
miles nnrtheaat of Caw Lisbnmc, the mnnding~ show n m d o n  of r i d e  pamllel 
with the comt. These have gentle nlopm on their msartl eids and steep s l o p  
landward, and ~ h i f t  their poeitions born yea? to year. They are attributed to the 
action of the groundmi ice pack, and if the facB arc as reprrwntecl t h i a  mnclnsion 
h w a m n t d .  

The writer am Inlomml by Joseph Tuckfield, who  reside^ near the c n k e  to 
m t  Inlet st Point Hope, that his mirfenm haR b ~ e n  more than once'threat 
e n d  by the Ilrj*.in~ mllore nf the ice pack; and Dr. E. 0. Campbell, Government 
sehml &her at Ckpe Chibukak, St. Lawrence Ialmd, w h m  rmidence is neatly 
anphdf mile beck of the heach, reports that hhe baa often f d  tho destruction of 
the mimion buildings from tbe same cauee. The W h  at C a p  (Thihnkak is marked 
by a aeriea of wgdar rid* parallel to the ehom, said by Doctor L'ampheH to have 
bePn pnahed up by the ice pack. In view of t h m  wnaideratians the h m e r  beach= 
of the ehorea of the Arctic Occan and Bering Sea, though in n e d y  all respecte they 
~ m b l e  thebarrier k h e e  formet1 hy ware and c u m t  action in muthem lati- 
tude~, must in the opinion of tho writer be regarded aa in part due to mabrial 
pashed up from the ses door by the ice pack and only ttansporbd in a minor 
degree by wave action. Barrier beaches of thia type am of cwmmon occurrence 
n l n n ~  the s h a m  of the Arctic Owan in Almka from Cape Prioce of Walm to 
.McKensb River. 



ECONOMIC GEOLOGY. 

The only mined m u r c e s  of the region which are belimed ta be of economic 
importance are the coal deposits. As bas been shoun the rocks are all of sedimen- 
tary origin and cornparati\-ely unmetamorphoaed. It is, therefore, not considered 
probable that any important dspogita of either gold or silver m r  in them, though 
gold-bearing veins ha\-e been reported from the head of Pitmegea River, a 

Gale have been found inAlagka and adjacent parts of BritishCalumbis in not lms 
than dve geologic harizons. Them are Carboniferous, J w i c ,  Grehumue, Tertiary, 
and Qoaternary, repmnting the three peologla eras, Pdeowic, Meaoaoie, and 
Cenozoic. 

Of t h m  only the Carboniferoue, J d c ,  Crehceoua, and Tertiary have been 
found of economic d u e .  Am a geneml rule, other t,hinga being equal, the oldcrmla 
are of better quality than the younpr. 
The age of the coals is indimted by the chnrarter ol the plant remains and other 

fo&ls found in the underlying aud overlying bed rock. Since it ia of valuu to prw- 
pectom to be able to djstinguigh within very broad l imih as to which of these major 
d i v ~ o n a  the ooal which he may haw discovwed b d o n g s ,  a few wmarke as to gome 
of the principal typa which ehnracterizs these varions divisions will he hem inoor- 
prated. The land planh from which the Paleozoic coals were fonnd were mostly 
ferns and relatives of tho club-mow family (Lyoopodiaecw), Some of these ancient 
r~prestlntatives of the lyrapods, or "ground pines" as they am often called, were of 
gmt ~rize, resembling in some respect the evergreens of the pmsnt day. Two of 
the most common and chamtenstic of t h m  were L e p M e n d m  and &illarid. 
The amall leafy twigs of the former often mggeat branchlets of the cyprem or yew, 
bnt tho fragments of larger stems (PI. V, A ) ,  which are more common, have their 
hark 111atked by more or lem elonetad diamond-~haped rnmheo or " boleterc~," in the 
interior of each of which is t.ititatml a sn~all, uaultll y rho~nboicld, leaf scar. The I fup  
stems of Bigillaria, on the other hand, are. cbaraderieed either by rather b d  
flat ribs, each rib bearing a longitudinal row of scam, or by a more or 1e.w distinct 
wies of relatively large hexxtgonsl msehe~l or cushiona containing the leaf srsrs. 
In general, the p m o a  of fm& of thew types ie rn& olkn rrrade known by the 
occurrenne of fmgmenta of their characteristic roots, &maah (R. V, B),  which 
can be easily recognized even by amataura by the drculai depMons,  each of 
which mntainrr a mall  mnnd prominence snrronnrletl by a mooth cim1m border. 
These pita correspond b tho points of atkhmont of long, ribbon-like or fiatnlam 
radiating rootlets, which resemble derider leavev but have become distorted in !nod 
i h w .  

The shale@ associahd with the mla belonging to the same group art the older 
( Wleozoic) coals of the hpe Lisburne region uauall y contain fragments of a delicate 
and finely dia&ed fern (SphmoptmG), similar ta that shown in P1. V, C. T h o q h  
tho size and ahape oC the piscea of frond may vary greatly, the slender lobea of the 
delimte, mrnetimes lax, pinnm are not difficult to recogniw. Apecimen fragments 
of the f a ,  OF of Lqidothdron and Sigdluh, axe most apt to be found inthe s h a h  
or slatea jnat above coal w m s ;  but the &paria roots are more common in the 
nndemlays of the kboniferoua coals. 

The M-oic em is a l ~  cbaWrized by ferna and palm-like plants with pmmllel- 
veined leavm, bnt L q i d o d m d m  and ~Wgmarirn are always wanting. The J m i c  
and Lower Cmhcmua h h o m  of Almka can be recognized by the prwence of 
plante called "cymk," leafy branches of which am shown in R. V, B a n d  E me 
cycxh, which perhapa are most c l m l y  relatd to the conifers, have nmUy &ort, 

ogtackton, Charles H., Arctic c r u b  of the U. 3. revenue cutter !lhf& in 1888: Hat. Qeog. Mag., 
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thick tranke with a circle or crown of hqe pinnate l e s ~  at the top, the lower 
portions of the trunk covered with usually large, rudely diamond-mhaped 
e m ,  which repreeent the placen whence earlierleavea have fallen. The leavea look 
much like thosa of certain palms, having a thick midrib or axis, dong the s i d ~  of 
which are arranged the nwrow parallel-veined leaflethl. Them am never any dicoty- 
ledona sssociaM with the cycads in these bede, tbongh there are of- fema and 
hometails (Epise&~) .  
Tbs Upper Cpetar?eous horizons contain cycds assdated with plmh of mom 

modern aspect called "dicotyledons "-that is, plank having netted-veined lea\~es, 
such as the oak, m f r a s ,  sycamore, poplar, etc. Them are a h  planh with palmate 
leave mch 88 t h e  of Vinkgo, shown in PI. V, D. 

The foeeil plants of the Cenozoic em, including the Facene, Miocene, and Quater- 
narp horizons, include few if any plants with prallel-veined l a v a ,  except m- 
sional g m  or &@like typea The era is characterid by dicotyledonow planta, 
such aa oakrr, poplam, and the hmt of other deciduous treea, shroh, and herh, as 
wall as by mnifew of the Redwood type. Plate VI shows aome of the characteristic 
plants from the Eocene (Kenai) eeriea, tho m m t  extensive Cenomic wl-haring for- 
mation in Alaska. 
In the Cape Lisbarne region mala of two distinct types occur in mks of Paleozoic 

and Meslozoic 8ges. The Paleoxojc ooah are biturninow and of a very high grade, 
but nre d Iimited extent. Tbe Mesozoic code am alw bitumjnona, but of low 
w e .  They are diatribnted over a 1- field, and on m u n t  of the thickness and 
extent of the beds are of greater amnomic importance than the older mb. 

TJEE MESOZMC COAL FIEIS. 

gffTERT, 

!l!he Memmic c d a  occur in the &win formation, which ia known to be of Jnmdc 
age. Ita exbent within the @on inveatirnted is shown by tho gologic map (PI. I). 

The southern boundary of tha formation mna in a sontheatrtetl y direction from the 
coast for about 10 miles, hyond which it turna ~outh. The wtmo coal has been 
found in the interior 20 milm wuth of Capo Baufort, and mrnilw coals have been 
reported ta ocrmr on tbe hadwaters of Colville and Chipp rivere, 300 miles & of 
Cape Lisburne. Its continuity through this distance has not been determined, 
thongh it may be infsrred from topogrsphic evidence. It  is d e  to my tbltt the 
coal-bearing a m  Is not leaa than 300 quare miles, while tt may be found ta b~ 
much m a r .  

The topography of this field mnsiab of low rounded hilla and ridgee mually less 
than 600 feet in elemtion, which tmnd parallel with the strike of the bed nxk and 
are formed by tbe outcrop of harder beds. Tho portion OF this fiold which lies 
between Corwin Bluff and Cape Babine (aee map, PI. YLI) conhin~ the only minis 
in the M o n  which have baen worked, and haa hen examined in -somewhat more 
d e t d  than the reminder. 
The di~tributioa of the coal ? d a  as well as the xlation of bed-mB hctm to 

topgraph y ia ~hown io the map (PL VIL), which i~ b a d  on field now made by the 
writer. From this map it will lm seen that a welldefined ridge extends southwt- 
ward from Comtn Bluff. This ridge is formed by the outmopping of a persintent 
conglomerate bed which, as already staM, givm a dehita key to the etratigraphic 
relatiom Ttre continuance of the coal beds away from the comt line is inferred 
horn the continuaurn of this canglomemte, and croppin@- of coal back from the 
mast have been o b i s e w  at only the few points which am indicaw. The vertical. 
digtribution and approximate n m b r  d the d be& is shown in the colnmna~ 
section (P1. IX). hlany of thwe beds are known only from obscure croppine and 
only a few of them have been dficientlp developed ~AJ permit accmata m m  
ment or s~mpling- 



THE YEBrnOIU COAL FIELD. 

The M a  which b v e  been Loand to he of economic imprtanm fa32 readily into 
two poam the C o k n  snd the ti^, though fnrth~r tlevelq~ment may  how 1 hat the 
interning  8trnta sleo contain Rome wn~.kahle roala. T l ~ o ~ e  which Beem tn be of 
value are deaeribwl in order from the top of the forinatinn downwand, while in the 
partiom of the field not covered in the Inrap {Pl. VII ) the croppiup of coal which 
have h okrved are descrikl  withont mtemnm to stratigraphic mition. 

m m  nmcp. 
h 

The maE M e  of the Comk p n p  ontcmp in the ~ c a  clifh east and w e t  of Corwin 
Blnff, which is  s d i E  MO Imt hidl about 2R n~ilm e a ~ t  of Cape Lisbume. The bluff 
itself s i w  ~heer from tho meet, but n b n t  hslf a mile w e ~ t  of i t  there am narrow 

V rocky beacha dong the Imt of the c l i f f ,  and n few hundred yards & there is a 
~ h o r t  sand h h  at the mouth of a small creek. The bedding strikw K. 7 6 O  W. 
and dlpa about Ma muthsaat. 

The highwt oral smm noted in the Rerim outcrops in the cliff 14 milen we.& of 
Corwin Rluff. It  Ktr c x p e r i  by a m n t  rock alirie from t l~e  cliff and contains 41 
feet of coal without parting. Tho rwl and floor are soft ~ h a l ~ a  or ~h8l y mdstclne~. 

A sample of t l i ia coal taken by Washbnm~, numbered 4 A W 5 ,  was a ~ ~ ~ y e d  hy 
W. T. Bchallsr with t l ~ a  follow in^ mult:  

Analyuia of caul* am cI;f 1# m v k  wed gf &muin BluK Alaska. 
PW dnt. 

Gulphnr ................................................................ .4O 

1m. 38 
C o k ~  ................................................................... None. 
Color of ash ............................................................ Gray. 
Fuel ratio .............................................................. 0. IW 

a A m d  mwm wh3ch haa yielded mme coal is abut  1,000 fmt lower dretlpphic- 
ally, the intervening bede being shden which contain several ml w m m  either too 
emall ar too impure to he of value. This bed outcrop In tile rwa cliff three-fourth 
of a mile nmt of Gomirt BIuR and ia develnw lry a tunn~l i t h u t  4-1 feet long 
drives without tirnhem. The photugmph (1'1. VIII),  whitbti in pmtrbly of thin bed, 
i a  taken from Schrader'a ~.eport and showa the nature of tho development work 
donn in 1W1. 

The warn is 6 Imt thick and b w  two thin clay prtinga, mo 1 foot from the floor, 
the other about the middle. The roof is  ~ h a l y  nand&one which standswe11 without 
timbers. The floor is hard day or clay nhde and  contain^ a amsller mrn mveraI 
feet below the one that b u  been developed. 

A ~arnple of thia c o d  taken hy the writer acme the hed aa ex@ in the face of 
the tunnel, excluding the two psrtinp, ww =ye1 by \\P. T. SbBller with the fol- 
lowing result: 

AaalgSiS of ooal from aea cli$ ihrce-fourihs mile wed of Cormn Big, Alcrsku. 
Percent 

Fixed carbon ........................................................... 42. .08 
................ Volatile h y d m b o n  ................................. :._ 37.72 

Ash .................................................................... 9-04 
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F-6r cant. 
Goka ............................................. - - -  ............... None. 
Color of a ~ h  ........................................................ Light m y .  
helrstio ............................................................... 1.11 

The -1 in the face nf the tt~nnel is d i d ,  and though frozen does not M up 
w t 1 y  on expowre to thn ~ i r .  A  ample e x w d  to the dr for m v e d  monkha in 
the office fe &till solid except for mmerrackn, whirh may be dueto other cam than 
evaporation, but rr sample which had h n  tho~bughly air-dried in the oBce for e m -  
eral months slacked to fino grain8 when emin put in water. When finelppwdered 
the ml Iowa moidure capirlly, M, that an m y  made from a p r t i n n  of s sample 
which had h e n  ground in all agate mortar ~ h o w d  nnly 4 . ~ 6  per cent tnoi~ture EM 
corn- with the 11.18 per cent ohtainwl from c m l y ~ u n d  materid. The 
~ p d c  gravity of a mampls of the air-dried C O R ~  w a ~  rou~ghky determined to be 1.311. 

The next hed ot importance iu about €40 feet lower etrati~sapbicsllp, the inter- 
veaing M a  being shales which cl~ntain 4 ur 5 mall, unimprtant, c w t  eeama Thia 
iB probably the original Gorwjn vein and has yielded R anwirlrrahle amount of coal. 
It has h e n  developd by a tunnel from the cliff fw and, an air   haft from the level 
surface abovo the eliff which in  ahout 75 feet nlnve tho WZL In  the ~ummer of 1904 
the entranm to the tunnel waa c l o d  hy a ~ r m t  m m  nf ire, the remnant of BOOW- 

B r i h  formed the winter before, and the-air rhnft w~ filled with water, rn that the 
workin* ware -eible and the mat bed mutd not bc tneasrrlml. It is mpotted 
to have a total thickness of 16 feet, of whir% T feet is clear ml with no p r t i n ~ ,  
while the remainder  contain^ eeved partinp and is witbout value. 

Two mmples w m  taken bp the writer from mcks of coal mined the year kfore, 
which were found frozen in the ice at the foot of the cliff. One d t h m  (No. 4 A 
C 4) is a. fair mtupIe of the material found i ~ i  the ma1 asckr, anrl mpreeenta the ooal 
as it  ha^ artunllly heen m i n d  and ~hthipped. The other w p l e  was taken from the 
same mcks hut ww wasbed before sampling. It probably reprwentn npprorimat~ly 
the quality of ma1 that d d  be obtainecl Iron1 thie kwd by CHN~U~ in i t~ in~ .  Thc 
analym by W. T. Ekhaller are aa Inllom: 

N a 4 A G d .  
Per mnt. 

Fixed carbon .............................................. 41.67 
Volatile hydmimbrln.. ..................................... 37.49 
Moidl~m. .................................................. 9-45 
Anh ....................................................... 11.39 
R U I P ~ U P  .................................................... no 

No.4ACb. 
Pcr cent. 

47.49 
32.08 
9.49 

. 3.49 

100- 30 
Coke ...................................................... Kone. 

............................................... Colorof mh. Gmy. 
................................................. Fuel ratio. 1.11 

99- 55 
None. 

Mht P Y .  
1.21 

The coal from this b d  which wm examined wss mined a h t  a yeat bPfore and 
since then hnd been ~ubjwhxl to alternate freezing and thawing. 3Imt of it, thou~h 
not dl, waa in amoll picm. The earnplea which were b-ht to the office have not 
broken up perceptibly. A finel J pulvcrieed mmple, when aspa~ed, contained only 
4.49 per cent moistum a~ compared with !).4R per cent in the mer~e1p ground mate- 
rid. Below thia bed them ate shales for ahout 3 , M J  feet M m n  it. rind the wn- 
glomerate bed which f o m ~  C m i n  Hluff. In this ehals there are 8 beda of ma!, 
indicated by croppinpe, which could not bo examined in detail, n i m  their expo- 
Burea in the cliffa anre  in-ible. Three of these M a  ~ e e r n d  to be avw 4 feet 
thick. One, which immediately uverlira the mngEomemte, ap- fmm the sea 
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MAP OF PART OF C O R W I N  COAL FIELD. 

Showing position o l  so31 srapplngr and rela;~on ol  topography to bad-rock stfucfure 





+a be ahnt 30 feet thick and ni impure -1. .bother a b u t  12 fet thick and a 
third 4 feet thick are report4 to he cleao 4 of g @ d  quality. Tho mn$$omemte 
bed at Corarin Bluff i~ from 10 to 20 feet thick. 

Immediately below the conglomenrte, ~ n d  1-g betw~en  it md a rnmive mud- 
atone, there i s  an irregular ml bed from which, i t  is reported, 500 tam of coal were 
taken in am m u .  Thh k l  htls W n  affectd by ahwring movements of the 
adjacent &rats, and the coal i e  brecciatd and pliaborl. though it  can he obtain& in 
laqe pi-. Tra other p r t s  ni the series the adjacent shlert are mft beds which 
have yielded quallg to  hearing araina, eo that; t!le coal I d s  have remained wm- 
paratid y unal hd. put in t hi8 awe, the con~lnmerato and @andstone M s  beinp: 
rik4d, t he  whole cff& oi mch forces hae been felt by tha coal bed which Iiea between 
thenl. In tho face of the blnft the ma1 appcrm in a eerie@ of isolated ma-, an 
ehom in the eketch ( d ~  $1, which i a  p r a l l ~ l  with tbe strike of the W i n g .  

A0 &r8ectlw ol ItreRoJmr d bed underlying the coriglomcm& rt Coraln Bid. 

Since this bed was parti~lIy mined out the face of the bluff hae fallen down, making 
tbe coal i d b l e ,  and the gamplea for analpais wert! taken from lam piece8 which 
hadfallendom,and~ll~ynothefnlly tepresentstir,e. Themult  of thasnalyaisbp 
&hdler is m Follows: 

Anadymi of mni-Fmn -11 Bh8, Alnda. 
Per cent. 

Fixedwbon ........................................................... 57.49 
Volatile h y d m ~ ~ r b a n  .................................................... 34.59 
Noietm.. .............................................................. 4.49 
Ash ..................~......~~........~................................ 3.43 
Sulphur ............................................................... -39 - 

- 100.39 
Coke .................................................................. Tone. 
A R ~  .................................................................... Gray. 

............................................................... Fuelratio 1.63 

Bpeclmena of thia 4 which wew found an the talna at the fmt of the cllft aad. 
had probably h e n  Tong ex-l ta the ae~ thcr  seemed to be entirely nttafl~ctctl. 
The speiflcgravity of s aamplo which had h a  e x w  to the air for geveral months 
waa roughly determimed to Iw! 1-30. While the analjsia indiwtw that this i m e  best 
coal ampled from tho Corwln formation, the irqular natare of the W makm it 
doubt51 i f  It mn ever be profitably worked. 

Then& bed of importance in Iha sctiw outcrope in the sea cliff a b n t  1,000 foet 
eset ol&& Bluff, and ia stratigraphisally 400 feet below the conglomerate bed, the 
intervening dmta king mnddonea and ~hnIes confaining many plmt remains, and 
m e  wal l  coal be4 M o w  the i rwplar  one noted a b o v ~ .  - The mtion of t l~e  aosl bed 
fmm the tap down is ae follows: Clean ml, 1 foot; black shale, 1 foot; clean coal, 4 
feet. The 4 from the upper and lower bench- b about alike. 



The ml of thin h i  i* bEwk thale I t  fcet thick, shove which ia s h l p  mdanne. . 
The fldorol the I d  in  blwk nhale2' k t  thirk, b l o w  which there i s  i f m t  of impore 
l i  rnmone. 

T h i ~  bed has h e n  @iaIlp opnd at the top of the rtiff, which in atmat 1M) feet 
hidl, md hrrn yielder1 Tot m-hnlirig  hip mme r d  paid to be of gaorl qnalitg. The 
fwe of the rliff up to 7.i feet almrp thp pea w a  mwrd in July and AtrAutt, IW, 
aith mow end im, the r~tnnnnt nt moarlritb ~~c.corn#~lated the winter hfore. 

A m p l e  a m  the hPrl am taken hy t hr nritcr, ~xrludinp the u h d s  prdng 
not& a b v e .  Thr m l t  of its analpis by Fchall~r i s  aa  follow^: 

Andyrii a j  md fim wa cEif m*t pf *n Bluf, A Iah. 
Par mt 

Firedcarbon ........................................................... 48.47 
Volatile hydmcarhn. ................................................... 33.40 

Aah .................................................................... LRR 

Coke ........................-.......................................... None. 
Color ofmh ........................................................ Light m y .  
Fuel ratlo .............................................................. I. 45 

The m p l e  wm kken fm~n thn mppinw of tho M, wham it a m  oonaiderably 
broken up by weathering. 

Aljout EU feet h ~ l o w  thin M them in an undevelopwl bed which appearn from the 
cmppinlp l o  be about 2 leehthick. Relow thia for about 8,000 feet no om1 bedsabove 
1 foot in thicknw were o h m ~ ~ l  by the writor, tbalqh thin beds have b n  noted 
a t ~ a v ~ ~ p l a u t ~ , 8 a w I l l b ~ ~ c e ~ f r o m Z h e ~ ~ o n ,  P1, IX. . 

The ma1 bcrlm of the Thetin ~ r o t ~ p  o~~Prc\p on the cnmt 6 milm emt of Carwln Rluff, 
and am ~tratigraphlv~lly nk~mt H,m frrt Iwlow the lnwcRt hnF of the Cnnvin p u p .  
The outcrop alltng t i le  rowt i~ near a mnd~tona cliff nlmt~t 30 feet high, the maward 

end of R low r i d p  which extends inland in a mntherrd direction. It is about 44 
milarr wmt of C R ~  RiIjln~ and 2 milm a t  of the mouth of Thetis Creek. The ml 
hero iu repothl tn have heen w o r k 4  fimt by s wl~aleman who found a11 the k e d ~  
mcemible at Corwin Bluff ~lwruly m u p i d  by the rrem of other sh ip ,  and wsa 
diwctprl to t h i ~  p l m  by nativm. Tho t!nited 8tREeR wvenue cutter Thuh coaled 
here in IW. It iw rcprrrterl that when the bcrl WIW di~cxlvered Its outcrop extend& 
ncron tho beach,  tand din^ alwve the sand, and a lam amount WM easily obtainecl. 
In e j t t ~ n ~ i v e  mnwrlrifts mvewd tlic hParhea anrl t l : ~  rlin f e e  MI that nn ont- 
m p  aaa seen, The Wtl inp  strikm X. @I0 W. and d i p  sonthw& at an a i ~ p t ~  nf 
s h u t  20°. 

The vein which am worked in lW is  pmbahly one that overlies the d v e  
mndstoae which formn the cliff noted. Croppinlp on the level p a n d  a h v e  the 
bluff indicate two ma) k i a  of conriderebl~ thicknm with 15 or 20 feeS of nhde 

Rqmm nf the norkinpa intlieats Chat the win haR e thicknea not Itw 
L In a b u t  im  feet of dnrk .haln ondprlyloq the ~ d a f o n s  h l  tpn d 
Ma wcre noted, only two of which wc of pmihlc nnnan~ic 1-lue. 

Thr fir& of thew iu abut 250 1Pet helo* the Thetis bed, m d  outcrops dmtt 1Ml 
feet eatrt of the high mndmtone clltf. I t  mntain~ 4 Iwt of clean coal without 
pa*tings, and hm for rmf and floor black ~halm which contain pe-l mall ml 
eesms. A mrnplc rcslwrs thin bwl, wbem it RRR ex@ by the nndemuttln~. nl the 
wrf on the cliff, rlus taken by Mr. 'l!*'aehhbnme, and was by n', T %chellcr 
aith the fol!orring m l t :  
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Ataaly& of ma1 from Tlretb niine, AIu8ka. 
h r  cent. 

Fixedmrbon ....................-....................................... 48.27 
................................................... Volatile hydrocarbon. 35.60 

Moi~ture. ............................................................... 13.61 
Aab .................................................................... 4.52 - 

100.00 
Coke ................................................................... None. 

...................................................... &lor of mh L i ~ h t  brown. 

As ia  noted above, the lsltmple wrt.l taken Em~n a natural expmre which w a ~  fre- 
t quently drenched by the waves, and the quality of tlie coal may hare been slightIy 

affected. Tbs coal in the moppinas is broken up into snlxl1 pieces. 
k eeoond Bsam which appears tu h of wnrkal~le size ia ahout 200 fret lowr-nr in the 

eollllnn and outcropa abot~t ROO leeet farther east. It mntaina 3 feet of clean coal 
without partings, below tho pame thickness of Imny coal which is pmbably worth- 
lerw. No analysia was m d o  of the wmple froru this &I. 
. Below the beds of the Thetis group there are about 3,000 feet of shalea and amd- 

m e s ,  outcropping btween  Thetis mint: and Capo Sabine, in which several coal 
beda bave been notd, but none are of romn~ercial value. Fmt of Cape Srtbine the a 

atruttare chanw, w that the outcrops of the k d s  deycrilwd above are probuhly 
repeated, but the work baa not been wf6cicntly detailed to identify them. The 
coal-bearing formation i not expoaed in sea cljffrr, end the eroppinp in the interior 
are mt well defined. 

BAW OF CAPE B A B 1 N E  

Croppin@ of h f  f a dozen or more coal beds weru Been aonth of a camp 10 i n i l e ~  
esst ol Cape Sabine. One of t h m  which wm well exposd waa found to be over 4 
feet thick. The bed# Rtrike N. 80" 5:. and dip north from 20" to 406. 

CAPE HEATFORT. 

The oocurtence of coal at Cape R ~ u f o r t ,  40 milea east of Corwin Bluff, wm noted 
by M i ,  PalljeU mventy-fivo ycmrra ago. A t  thia p i n t  there i a  a hill 500 feet high, 
but the cliff ia made up of Quaternary gravel@, ~rountI ice, and talna Imm the hill, so 
that there are no good nataral expmurw of the rual-bearing strata In the hasty 
examination matle by the writer the crop ping^ of four ma1 wem discovered on * the hill, but no measurable eXpoEUreS were found, Bchrader, who visited the 
I d t y  in 1801, reported that he mw a partially newloped ml 6 feet thick, 
onwigbth mile from the mast. The beds strike 8. 4Sa E. and dip 20° SW. 

WAINWRIGRT INLET, 

The writerpa examination of thh coal field ended at Cape Deanfort, hut its mnkin- 
uation to the north i~ inferred f m n  cod l o ~ d  along the k h  and dred@ up from 
the ma flwr. c 

Tbe mod northerly wcnrrence yet reported of the coal along the ooast ia at Wain- 
wright Inlet, latitude 70' 37f, longitude 159' 45'. Here i t ia d d  by Mr. Woolfe,d 
who dimovered it in 1889, to occur on the banks of Knk Elver, which Rowa into the 
inlet. 

- 
u oiCe tain Beechey'~ voyage London Eenry G. Rohn 1&99 173. 
b&h=r, F. I!, ReEannakmce in &rthem h a s k a :  Pml. ~ & ? r  U: t ~ m 1 .  Burv~y  No. 20, lW, 

n lrn r. --- 
r Z o o l y  of CaptuIn Bechey'arvo e p. 174. 
nuti, 1 . H., h l  arid IlguOe ln  A=;: @menteenth Ann. Rept. U. S. Geol. Snrvey, pt., 1820, 
dfleporton population and raeources 01 Alaska: Eleventh Cennus. iYspbiugfon. 18m p. l&. 
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Sehder collecteda foasil plants at Wainwright Inlet in 1901, which indicate that 
the Corwin formation is present there, and though he wm unable to visit the locality 
mentioned by WooIfe he f o d  mmples of appwentl y g c d  coaI near .tbe point where 
the £mils were collected. A sample collected by Schrader and amlyzed by George 
Steiger wre aa lollown: 

,4dySiir of c m l  coIk&d m r  Wainm-ghi Xm, A W. - 

Per m a  
Fixed carbon ........................................................... 42.94 
Volatile matter.. ....................................................... 42.98 E 

............................................................... Moisture 10.85 
. .................................................................... 'Ash 3.42 

loo. 00 F 

Galphnr ................................................................ "132 
Coke ................-.................................................. Nono. 
Fuel ratio.. .... :. ...................................................... -89 

The a~lalysia memblea that of the coal from the upper bed of the Cowin forma- 
tion at Corwin Bluff. 

IWLAAWD EXTEKBIBION. 

The present investigation wa9 necemrily con6ned ta a stripafew milen wide along 
the ooast, but the inland exten~on of ths cnal field can be m n a b l y  inferred from 
tapogmphic evidence. Residents of the region who bave made the trip from Point 
Hope to Cape Sabine py yay of Kukpuk and Fitrneges rivers report that they found 
coal at their camp on the prtap between theae rivera. Thia camp could not bave 
W n  leaa than 20 miles inland southemt of Cape Sabine. Goal has alm been reportd 
from the Colville, near ite headwaters, by Ensign Rowardb of the United S b t e e  
Nmy, who discovered it in lW, md by Jam= & Reed,< whovisit& t h a t w o n  
in 1903. The topography of the upper Glville W i n  ie reported to be undulating 
with low hills, the rock:ks conskting of a sndlJtone formation in which thick v e i n s  of 
bituminous coal orltcrop along mmt of the h. 

Howard makes the following statemept in regard to the coal: 'LDuring the after- 
noon we pmed a hill ahut  500 feet in elevation with outcrop of ma1 on the Gda,  
and beyond the coal were fmud p i e m  of a ~ubstmce called wood by the native& 
It was hard, brittle, light brown in color, very light in weight, and burned r e d l y ,  
giving out qoantiti~ of gas. Tbirr material wae amtted ammd in all s h p ,  s iw ,  
mid quantitiea." DaIld suggests that thia material. may be o m i t e ,  but no am-  
ple~  of it wera brought away. Borne material anewering to thie d d p t i o n  
found on the hedwabra of Kivalina River laat wmmer by W. Thomppon. It Is a 
mrt of brown " 'cannelfl coal and  burn^ readily, evolving much gm m d  flame. 
Some af the cod M a  at Corwin Blnft: are reprted to contain camel d, though 
no aamp!ee wets obtained. 
$I though the continnity of the Corwjn coahearing formation b this point has not 

been demonstrated, it R r M I I E  probable from the fwta noted above that the d s  of 
Colville River are uf the same horizon m t h m  on the coast. 
The rock! oC the Corwin formation were not recognized by Schrader along Anak- 

h w k  or Iower CoIviIJe rivers, though a h w e r  Cretaceous formation ~qlled the Bnak- ' 
tuvuk seriea, which ia not ma1 hearing, occura on the river of that mme. 8 

mwhder, F. C., R e m s i - P W  in northern Al~urke: ProT. h p e r  U. 5. W L  13-W Nm 40,'lDMg 
p. I i a  

bSmey,  0. M., Naval exploratiwx in Alauka, U. S. N s d  lnstitnte, Annapob, IBM), p. 69. 
uschrnder F C. op. c l t  pp. 31 and 108. 
d C c d  and)[ ' fie of ~1a;ka: seventeenth Ann. RepL U. 8.Om1. S w e j ,  pt. 1, p. 818. 
agchrader, PC., np. clclt., pp. 74-76. 
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PALEOZOIC COAL FIELD#. 

The PePeozoic m 1 a  of the Cape L i ~ h m e  -ion rrr ot tmwrr Carboniferone ye-  and 
occur In the rocka of the Carboniferous a r k ,  wttich hna been descrild under the 
h d i n ~  " O m l ~ . "  The coal-bring rn~mlwr ig apparently m r  the hottom af the 
wriw Owing to the mmplicatetl stmctrrrc of the rtwk B of the Lower Catboniferotw 
seriea, the coal-&ring formation outcmps in lirnitnl nrclur, r h m  inland exdensIone 
and outlines can be determinrd only by more rlctailed work than the time allowed 
thia expedition. - 

The coal-bring member outcrop in aeveral small arean near the cosPt mlh of 
bpe Li~bllrne, on Kukpnk River, nfiout 15 milm from Ehc coaet, and on the coast RE 
Cape Thornpeon. The coal bedn were not reporttrl E I ~  an!. of the early explorem, 
mid they have not been worked to any extsnt hy ~vr-l\al~tncn. They were first recop- 
n i ~ d  EM diiinct from the Memmioic rrrmls Ilg A. t i .  blatldmn, who vidM one of tile 
l d i t i e s  in 1 m . n  8mall amounts nf the veal Ilave Iwen teeter1 in galley sto\w nnd 
a few tons have been miner1 for uwe at the Point Ilopo wlialingstation, butthere hare 
hen no t a m  amounts minwi, nm 11nve annrtly~~ I>r*m made pre\-ious to 1904. 

It ia mid to Rive a Inore inknw fin* than Nnnaimo mall hot engi~leers of the rm- 
enna cutter ~~n w d e d  it ~s tno hntrl to hnrn ill inrnacea not provided with 
forced dlafL 

U l C d l T W B  IX IImAm. 

Four miEm b mPh of Cap/ Li~burne black c o a l - M w  shalea ontemp fer abont 
M a  miJe in a cliff ahnt  M feel high back ol a narmw besch. The locality, R 

famom camping place of the nativm, i~ called Piiak, and is near the month of R l a w  
meek fmm which ceamls have m~~sionally takea water. On the moth side the 
phallles are In eontact with the mapsive IirnPston~~ which are fanltd over them (we 
fig. 5 ,  p ~ #  20). The outcrop nf Zlla formation extends inland in a muth~ast c l i w  
tion, but ita IirnitR llavc not lmn d~tertnind. The shale  are very much crumpled, 
and tho inclo~cd coal bedrr am often ~heared eo that no eontinnon~ hd mmnins, hut 
the coal occura in lenticular mmws dong fault plan=. 3faddmn repm e i n g  a 
4 or 6 foot hed of coal wl~oso nutcrop extended a c m  from the comt to the creek 
and which dipped north at an mule of 60". Small amoneta have k n  mined from 
the Ien~ea nath  above, and Mr. ltrmhbume m p r t ~  that he mw n piIe of c o ~ l  which 
wae mined and mcked previous .to 1904. A sample taken from theso m k s  WM 

a n a I y d  by W. T. R h ~ l l e r  with the iollowing -It: 

dnalyd of conl from XinA-, .j mil& mulh @ I?np LiRbum~, Ahwka. 
Pcr cent. 

Fired avbon .........................~.........~~...................... 77.85 
YoJatiIe hydrmwbn. .  .................................................. 15. g4 
Moiatum ................................................................ 3.77 
Ash .................................................................... 2.94 

&lor of mh ............................---.-......-.--. :-. .-....... Li~ht  m y .  
Fuel mtio ............................................................... 4.97 

About 1 mile mouth of Cape Lewis, which is a promontory nearly 1,000 feet hiti 
I f  m ilm mtlth of ape L i b m e ,  there is a eerronrl ex yoenre of cml -krhg  mhalcs 

~Bcbrnder, F. C., Rewnnnkance in northern A l a s k x  Pmf. Paper U. 8. Gwl. Sumc KO. m, p. 113. 
LThladescrlptionls basedon thework of C. Weahbume, Tho l d l g  asanorvleitdbr rhc d t e r .  
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which outcrop for half a mile in a low cliff back of the heach. Thw shaleer carry 
in nddition to the coal abundant bmil plnnta of Paleozoic type. Beyond t t i ~  arhort 
cliff no outcrops of coal have been oberervtul, though there are occasional outcropof 
black shale for 3 milea to Cape Dyer. The mrl-bearing ahales are overlaill by 
thinly bedded limestones and black chefis and slatetr, which are in tnrn overlai~~ by 
the m d v e  limestones of Cape Lewia (we f i ~ .  4, p. 191, and they appenr to reat con- 
fnrmably on tho rna~sive sandstone of whicli Capo Dyer is corn@. 

The coal beds at this point have not been developed and have yielded no coal. 
Though only one bed of gufficient thicknm to mine hns bcen diwovererl, it  is pmh-  
hle that s small amount of d~relopment would unmvcr mvcral beds, mme of wbich 
may bo of sufficient size to work. Fince the structure d m  not peem ~ a t l y  compli- 
cated, the h l a  may be found to contain a considerable quantity of workable coal. 

Tlro outcmp~ which were examined are at a point nboot I j miles muth of Cape 
Lewia. They are n~uall y coverer1 by b l u ~  from the clim, but the Imality can I l e  

elaily mid, since i t  is the fimt rock exmure south of a creek about 1 milemnth 
of the cape. 

The n p p r  bed of ccal strikes N. 75' R. and d i p  north at an angle of 40". It ia 4 
feet thick, but ia conaitlemhly crushed, ant1 only fine material can IIC obtained from 
th? m p p i n p .  The warn hw one smalt indiMinct parting near the middle. I t  could 
not be traced back from the a t  on amnnt  of II t~pa'y covering of chert and lime- 
&one debria. The roof of the coal bed is  11artZ  ray A r e  c l q ,  and the underlying 
k d a  are hard black fire  clay^ or slates contain in^ f w i [  plant remains. Two maller 
beds, which conld not be rneamired, outmop aouth of this at inkmala of r h u t  50 
yarda, Theiroverl~-ing and underlying beds are ~imilar  to thme of the bed d m r i l d  
abnve. h sample wes taken by the writer a c m  the whole face of the Cfoot coal 
Iwd, which, when analyzed by W. T. Fchaller, gave the following result: 

Analyd~ of r o d  from I miZc south of fnpe T ~ t ) b ,  .dlaaka. 
Permt.  

Fixed mrbon .......................................................... 70. X? 
Vofatilehydrtwarhon ................................................... 21.16 

............................................................. Moistturn.. 5. Th 
........................... Ash .................................... 3.00 

8ulphnr. ............................................................... . W 
Coke .................................................................. None. 
Color of ash-.. ......................................................... Brown. 

CAPE DYER. 

A third area of these coal-haring rmks reachea tho c m t  ~011th of Cape Dyer, and 
the coal beds are ex@ in a low rliff, which is neurly continnou~ from C a p  D ~ C J  
to the high bluff called "The Earn," a distance of a h u t  a mile and a half- An absn- 
doned native settlement here beam the nsme Chpaloa,Q and the name ie applied by 
the writer tn the creek near which the old horn atand. 

Cape Dyer is about 16 mil- ~ o u t h  O F  Cape Liabeme. k e n  from thenorthit 
a p p m  rn an imlated butte standlng out in t h e  ma, the land back nf it being much 
lower. The coal-hearing formation probably connects back of t l~c high point with 
t be abo~e-mentioned arm aouth of Cape h w i a .  

The cod-baring mcku conskt 05 black ~halerr and slates interbclded with lime- 
Btone or hard, l i ~ h t - c o l o d  fire clay. At the north end of t h h e x p n m  they overlie 
the massive aandPtonea of Cape Dyer with appreat conformity. At the rnnth end the 
sandstones overlie the shalm, the contact relation k i n g  a well-defined thrust fault. 
Where exposed in the cliff, the shale and interbedfled lim&ones are very much 

.. -- 
a Arcording m Dr. John B. Dfigsr. mludonarg at Point Hope Capatoa t9 Ihe nalfve nmml lor &,pe 

Dyer m well  m for the old villauc. 
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crmnptd d often faulted, a* is sbntvn in flp. 3. A. J. Mnrmh mpnrtff that in lROO a 
edrooner on which he was a p e n m t  obtainel a h u t  n tun uf POHI hela inr urn3  in 
the gaIlep Rtow. There hm t w n  no d~rvlrynent and Z!IPW AW no irb{limtir)n~ t h ~ t  
the m l e  hare been w-otked; tlitjmrcr, rle\.plol)tn~nt will Im 4lifHcult nnll n ~ i n i n ~  
expenpire on acrnnnt of the r l i ~ f 1 1 ~ 1 1 ~ 1 1  rondit ion ot the I I P ~ R .  COHI t l t *~ ln  ol~tcrnll t ~ t  

wveral p l a m  but it ja i r n p i l * l ~  to t l~trrniinu their n i ~ m h r  ~itrr* wnron o l  t l ~ ~ r n  
may be repeetml. Tbe l a m t  I d  Per'n R I P ~ W I I ~  40 inch~n  snd d i p  to t l ~ o  mut 11 nZ 
an anpTe of 50". The cnaE i.i mrm- nr l p ~ s  C P L I R ~ C T ~  ne~tI [mm the rmppinp only amall 
pi- can IK nh&inpd. Ilrilj- one of thc ather k l a  prrscntctl a m~awumhla 
expoenw; this i~ a 1 fwt thick nlmut thrw-fnnrtt~~ m i t ~  ~011th of Cilpo P y ~ r .  
The rnal fmtrt this hed was ohtainnl i n  I R W ~ ~ M ' P * .  i'\ ~ r n p l e  taken by t h ~  writer 
m:rrn the l a p  hed gave the foltowinp analysi~: 

* Anal!~ria u j  ml mllcrlnrE I mile muth y f Cq* Ibm,  Rln&a. 
Per emir. 

Fixed carbon ........................................................... 79. RR 
Volatile h y ( l m r h ~ t t . .  .................................................. 15, H3 
Moisture .............................................................. 1.71 
Amh ................................~.~................................. 2.R1 

loo. 00 
Coke.. ........................................................... None. 
Color of nnlj.. .................................................... Light hmsn. 
Fuel n~tlo ........................................................ 5. r-6 

Kt'ltPUK RIVER. 

(?MI beds prohbly of thjs fomstian oatcrop w Knkpuk Rfwr, about 15; milen 
from Ita mouth, Them hnre not been examincd by the writer, though the oc~nr- 
mnra hem n l  tho coal-lmring formation Rae ohsen-4. Spcimena o l  cannef mat of 
p o l l  qlI~lity are f~unrl  on the Imch at the mouth of the river, which ma?. have heen 
warlipll rlown, t h u u ~ h  their wurc~ in the lred rock hap not been found ~ n d  they 
niay havtl CnmA from cithcr the JIemzoic or  I'ale~toic formstionx If coal ehoulil Ire 
d ~ r d o p e d  on thlm river, Matryat J~ilet mnld be nsed m a ~hippim point for emall 
c a m .  

CAPE T A O M W J .  

Sitnilnr  coal^ hare been reparted from C a p  'Shompn about 40 milea sonth of 
Cape Linbrrrne. The Csrhnifemua rock are known to extend to Cape Thompn, 
and the c l l f l~  when sePn Imrn f i  di~tanfe appear to contain phalea pimilar tn tbom of 
the coal formmtion, bttt thr. Icwnli!y bas not keen examined hy the wtiter. 

h b t h i a ~  is deflnitefy known nf tho occurrence of Carbonifemna rocke bevond a 
p i n t  15 milce from Zhe sea an Knkpnk Ricer. Fmm demriptione of Pu'oatak River 
given by S. D. Mchniff~rl  i t  ltCCrns p~wible  that the crl~mplwl shaly rocks at this  

m y  he ex-! at the ranyon nl  the h'ostrk, which i~ 8hut  120 miles eaAt 
r l t  C a p  Thompwn. 

Cbrtmnifrmri~ r w k s  corsrlatml with the Liahurns formation were found by 
Bchmder on the hdwgterrr of John nnd dnaktilvttk rivera in 1901. No ml kwh 
h o e  h e n  reprtm1 hem, tl~ntigh it in p i t ) Z ~  t tlnk B Inore mreful mtch may reveal 
the prwenneof themat-Imring nn~rnher. On u p p r  John River in latitude6f0 7'north, 
longitnde 151Y wwt, moeiderahlc. cnnl dvtritutr uPnn oberred, ~ h i ~ h m  of such a 
qnantity and chatacre* SP t r ~  a~~ef fer t t  ttw wvurwnct! of hitumlnoua coals of economic 
vatt~e wmewhere it1 the reginn north of t h i ~  locality and in the drainage k i n  of 
John River. 
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The 4 s  of the Corwin formation whfch are most widely dieh.Ibnted in no&- 
westem Alaska are of s rather low gmda hut canmderahly better than average 
lignite, though ae a general rule thpy slmk 'to a p t e r  ur lm degree when e x p o d  
to  the weather. They are all, so tar ra known, noncokinfi The analyses made from 
wnpkee, collected from a number nf beds In JR04 show that the average fuel ratio ie 
abunt 1.22. The ~vemgeptcentegeof  w a t c r i ~  below 10, and the average percentage 
of ash ia abont 5. Theuulpl~ur, wl~erever it, has h e n  determined, is less than half of 
1 per cent. The ave- upcific gravity, which b a ~  not Iwen carefnlly determined, 
ia prohbly between 1 .:iO and 1.40. 
Mr. Chw. L. Norton, of tho M~arrachasatts Cndtute of Technolom, ~lrnde the fol- 

lowing report ta the Corwin Trading Curnpafiy on a ample  of this coal: a 

I And thnt the qwtmcnm of A h k a  -1 which fuu recently aent me have a calorlac power o l  
'I.&Wmlurln pergmm, or 1S.W OO. f. V, per pnnd.  ThIa la quite oa gwd &a the avermge western 
m d  end lr nut mom than I0 p r  cmt fnierlnr to the be*t matem coals. 1 mu not guarantee tbm 
Bamplfng ol Ihe m 1 ,  M 1 h v c  hnd only a tew mal l  Bamplc lot, to work tmm. To -rantee the 
mame I 8houlld hate to rclcet Mrnprr from several Roua I huve made 29 combustiom of Ihe mmplm 
yon wnt me, and the B @ m  flren blow am tbc avcrsge vdue. 

'Cumprmtlve valuca: BrltInh thermal nnjtr. 
New River ........ ........ ..............---....------.~...----~+~+---.-.-~~~~~~...~..~~.~~... 11*m . 
~ i m h  corn. ..... . . ... . .. . ........ .............+.-...-------.-.. ..-. --. ... . . .............. la,m 

No calorific tmta have been made of the sample taken lest mamet  thoo~h the 
proximate analpen which wem matla wmld eeem b mdrm the above m l t a .  

The coal when naed for ~tCmIlng p u v  on the ~cean  haa not given prr& 
alttisfactioli on account 01 ib too amall specific gravity lor the highdraft eteamer 
furnarea ant1 i t .  hiph percmtage of ash. The coal which waa mid st Nome wan 
fount1 ~ntiuf~cti)ry for domestic par-, cx-cept for ita high percentage of a ~ h  and 
clinkeia. That a lave part of thi% dissatiefxctio~can be ovemme hy greater mw 
in mining or by waghing thc coal after mining is  evident from the two ~ n a l y r t . ~  
which were matle of waalleri and nnwmhed coal fmm the l a w  bid at Corwirl Illuff 
(see tabla, p q  ?A). In this cmo the ad1 was reduced by wmhing Imlu I1  to 4 per 
cent, 

The cnals of tho Carboniferous neries are nournking and of a g r a r l ~  hptw~prl bita- 
minoue and anthmcite which should pmbabl y be c l a ~ d  as mmi1,itunlinou~. Tho 
avemm of a n a l y e  of cramplm from three widely separatnl lnralities ~ i r c :  Fixml 
mrhrt 75 per cent, moisture 3.06 per cent, and aah 3.95 per cant. The average Inel 
ratio ia  4.32. Tho only m p l e  tested lor sulphur givm 0.H per cent. No tastgl 

for phwrphoms havo been msde. None of t t ~ n  snmplm coked. Them results 
indicate a very hiph-grade fuel containing w r y  little refure n~ntler. The M E  in 
all the k h  sampled is considembly c m h d  and is mually in ~ ~ n n l l  pit-rev i r t  tho  
cropping, where it has probably bmn broken up to Rome extent, at Imt Ily Ereex- 
 in^ wtd thawing,ht  i t  d ~ e s n o t  alack perceptibly when cx& to theair. The 
w i f i c  p v i t y  was roughly determind fortwo sarnplps. and p t v e  an averamof 1.87. 

ANALYSES OF COALS. 

The amplea for snalyeis obiined l a d  mmmer mpresent ae near1 y rn ~ m ~ i h l e  the 
wholethickneea of the beds from which they were taken. Th~y were stwllerl up imme- 
dintply in tin t u b  to prevent any low of rnoimw, and the aaal>.ae~~ in nloet. 
therelore, show a higher permatage of moigture than the analytlerl published hereto- 
fore nf coals from tbe Cape Li~burue region. The kble which follows include- 
m m l  analyaea that have k n  pnbliahd before as well an those made from samples 
calleckd b j  the wrikt. 
- -  - - 

aBmo%A H.. Coel remnrees d A l ~ l c a :  T r c n t m n d  Ann. Rept. n. B. Oeol. B m . p t .  3.1w 
p. 685. Sc radcr. P. C.. Necmndrsance la nonhem Almka: %I. Paper U. S. Om!. Smner No. 20, 
IW, p. 122 



A ewxmd -bIe ia inert& for the pnrpa~e o i o o m p b g  t h m  -1s with -1s h m  
other parts 01 Alaska and the Onit4 S b t m  With the exception of the analyws OF 
Vmcoaver Island and ~Varhin@on m l n  in this kble the mrnples and ftnd?.Prn are 
from r m n t  work of pdrqriP(n an11 chemiam of tho I Tnitcd Stat- GeolnRimI Furvcy 
antl, of the m l -Wing  plan 1 rl~nirttainml ~t the h i ~ i ~ n a  P u s r h m  E?cpmit\din, ~ n r l  
are as nearly ss -!Me repmntative in everp way of the minea fmm which t t t ~ y  
are taken. 
No calorific determinations for the  coal^ h m  the Cape Lirlhurne region have hEen - 

m d e .  By the nm of an empirical IntrnnFa which the writer hw fonntl to kim 
epproxlmatel y amnmte r ~ n l h  t l ~ n  a v e w e  rnlotiliv rmlua at the d u m i r  4 s  ran Is 
at i rn r th l  at  7,000 cnlnrim nr 12,200 Rritiah tl~rrl~lal uriib, an41 of the Cathnilemr~s 
mltls 7,715 calorie# or lB,RR7 Hritish tt~ermal rlnita. The mloriflc v ~ l u e ~  of cmlm 
from the Cnifd Rktea, obtain4 hy thia Inrmula, differ only ~liphtly From thew 
.determid experimenhlIy, while the calculatetl tnlorifir: mloe of tho British CoIurn- 
bia -la is nearly 500 dories  higher than that @yen in the tabla. 

nt&& of proximate annhywm ~cmbfrum the Chpe Li8hrrnc vryion, A?mbb 

*P,e@o. -,Iw. 

I 

.... I A W 7 W. T. fkhmllcr. 

...... ..... .... 4 6 0 1  1.11 h. 

.... ..... .... d A C 4  

...... .... .... 1 .n  ..... du Da 

DO. .... ....... ..... .... 4 A C I  OomlaAluR do 
.... ..... I A C Z  .... M. 

1.m ..... do .... Do. 

....... .... 66%b Oeorpstefger. 

....... ..... ..... .... m 
bBl* ....... Corrln minn ..... ..... do .... Dn. 

....... .... 871 b rorwln m<nm ..... 1.m ..... 
.. ...‘...... I m n ( )  

Iormation. 
I 

4.M Carbonil- W.T. 8challe-r. ...... 
Prolls. 

.... ..... dn l M. 
I ...... LU ..... d ..... I&, 

...... 
tormrt~nn. 

A r k  E. W. Bolmen, f. A and Campbell. Y. R., P r e l i m l a n ~  report on the opedona of tbc 
~ l - t e n i & ~ l r o i :  ~ u l l .  U, 6. 6' ,MI. %er So. a6E 1%. 

b*hrnd-r. F. C., Reonnn~lmnm ill i m - t h ~ r ~ ~ '  . \ [ ~ w k m  In 1001: Pmb Prprr t'. B. Ocol. Sutvcy 
No. 3). ~ m ,  

I l m o l r h .  R' ?iq: coal m- of A h h :  TWcntp-d An% Rtpt. U. 8. 0-1. B n r P q ,  pl. 8, 
lm, P. la, 
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klerkn or of the cammemid rrctivitim of the world create mrh a demmd Im d 
of this c h s m r  aa tn juetify the lmi ld i i  of a railmad to the &on, the aopply will 
pmlabl y Zle found snffErient for many yeam' om. 

Thr r8lmmic m b  of the  &on m u r  fn lirnitecl areas and the bedsare vwv 
rnutah crnrnpld and bmken. Tha Iltm h l  seen ia not over 4 feet thick, but tci'. 
ooal i n  of II high ~tsrle, mitabla for npxhZ purIlOBe9, much an blackamithing and 
r n ~ t s l l ~ r ~ p ,  wi l l  pmhhfg cornpaw fnvorahly as a heat prodncer with m y  coal 
u d  on the h + i I I c  w- Them cnaln am alno nnrlwelopd and on m o u n t  of their 

, mrnpliwted gmlogic ~tructure they will he more difimtt to mine than the Mgeozoic 
conlrr. On the other hand, tlm anchamm south ot Cat= Liullnme are pro- fmm .- 
nortbemt, anrl ~ 1 1 t h  wintl~,  snd dwp water can be found nearer ~horn than at  
Curwin Bluff. Thtr Inslitjw nw alm mnvpnipnt to 3lart;r.at Inlet, which ia a @ 
harhot for v ~ l s  of lem I t i i ~ ? ~  10 f e ~ t  dmlt On account of their @ quality theee t 
coal8 coiild pmhahl y hs trnl~l at a pmfit men in the Yoma mark& where the k t  
outnlde eoal ntll! mmmandna Orim al $30 per ton. I t  19 therehm mfe to g ~ p  that 
tho J'alrozoic c:oals of the C'av 14inhurnc wion w a m t  investigation, and it is  not 
unmonahle h e x m t  thaL in Ltle future t h ~ i r  enploihtinrl %ill contribute SKI 

eppmcial)Iu addition to the vatue of the mir ial  output of A h h .  
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ics; F, G r ~ p h y ;  G ,  MiscelIaneous; 11, Formtry; T, Irrigation; J, Water &rage; 
K, Pumping water; L, Quality of water; M, General hydropnphic investigations; 
N, Watcr prwor; 0, Underproand waterti; F, Hytlropphic  progem reprtp. This 
paper is the drty-nixth in &ria A and the eighty-second in fieriee B, the complete 

t. lists of which follow (PP=Profwionat Paper; B--Bulletin; WS=Water-Supply 
Paper) : 
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B 148. Bihl iopphy of clap end the reramla arL> by J. C. Brannet. 16%. ll4 pp. 
B 1134. Hocurlnalwance on the Rlo Gtunde c u l  fields ol Term, by '4'. W. Vna~hm, including a r w r t  

on Ipwmmcb Lmm the W n  CRrlm coal fteltE, by E. C. E. Lord. 1 W .  100 pp.,ll pla. (Out 
of stock) 
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B >MI. Denlrrsnce and distribotian of mmndnm in United gtam by J. H. h t t .  19M. BB pp.. 14 p h  
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B 1s. The wl&cal mht im sud dInWbntion of pbflnnm and m i n t e d  melrlq by J. F. Kmp 
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the  - 1 ~  01 muthetatem AlbpIca. by A. n. BmoLs. 1$M im pp., 2 pla. 

B 2m. R e r o n n s i m c e  of the born d e w 8  of I'alle~and Mobavo Dee* by Y, R. w p b l l .  
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B m. Tests far  old md d v e r  in d l -  Lmm m r n  KBKIFM, by Wald-r Wdgren. 1% 21 pp. 
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1902. 70 pp., U pls. 

PP 10. R e c o d m n c e  from Fort HamlIn to KOteebae Sound, AIlska, by way aI Dall, Rsnnlf, Allen, 
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PPII. C1m)n of the United Staten east of the Mis4dppi Rlver, by Aeinrich Riw. 180& 288 pp., Bpls. 
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PP 16. The mineral rem- nf the Mouat Wrsngell -cL U M ~ .  by W. C. Menderhhall rind 

F. C. Scbrnder. 1m. iT  pp., 10 pls. 
B ab Con1 resourcecl ot tbe Yukon, Awka, by il. J. Collim. 1x4, n pp., I pls. 
B ZIP. The ore depoeita of Tonopah, Neveda (preliminary repmt), by J .  E. Spurr. 1WB. 81 pp., 1 pl. 
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PP an, h reconnelwame la northern Alsska ln l W ,  by F. C. Schrader. XW. 189 pp., 18 ~ls. 
P'P %I, U e o l w  ant1 ore d m t n  of the Bbbee quadrangle, Arimn~, by F. L. lbnmms. 1 W .  1BR pp., 

29 ple. 
R 223. O y p m  depcdta of the United Mat* bp G.  I. Adsmu and othera. I N .  129 pp.. 2l ph. 
PP 24. Zinc nnd lmO depmita of norlhern Arhnsee, by G. I. Adnms. 1R04, 1lR pp., "27 pla. 
PP '25, Capper dewsit? of the Entampment dicrtrict. U'yomln~, hh L C .  Spencer. 19M. 107 pp., 2 ph. 
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IW. 627 pp., 1 pl. (Out 01 m k . )  
PPMa Ecooomlc reso- of the northern Black Hula, by J.D. I d n g ,  wlth mtrlbutiona by 8, F. 

Emmons and T. A. Jeggsr, jr. 1 W .  Z?Z pp. 20 ptn 
PP 27, A g~olq$cuI mnrini~trce B C ~  tbu Bitterroot Fan@ and Cleumler Mmntslm In Won- 

lanu end Idaho, Lp WaEdemsr Lindgwn. 1W. 123 pp.,lS plr 
B 228. Tln depoeitaof the York refion, Alaska, by A. J .  Collier. 1804. 6l pp-7 pls. 
B EG. The P<'clnbuphe placer d h t r l c ~  b k a ,  by C. W. Wright. 1901. 1 pp., 10 pL. q 
B m. Ecnnoaic pmlo~y 01 the Ida qumlrfbude, Kaasas, by Q. 1. Adnmq. h m w  Emworth, and 

W. R. C m e .  1901. M pp.,ll plrr. 
B $#% Chnenl m a t e ~ a i t d  Indu-twof the united Staw by E. C. Ecket. 1W6. $95 pp.. 15 ph. 
B 246, Zinc and lrmd 4 e p i t a  of norlhwe?lemItlinolq by R F& M n .  la. I ph, b pin. 
R 247. Tho Fuirhavcn gold placem of Seward Pmmsula, hls~lra. by F. H. MOBL 1W.. 8J pp, I4 plr 
R 249. LlrnestmwoF muthmern Penmylmnis, by F. Cf. Clapp. I= M pp.. ? plu 
R 2'0. The p?trolcum fieIda 01 tbe paeiric CWL of A h I l a +  with LP nccount OI the g e r l n ~  River -1 

depositp, by G. C. Hartin. 1935. 65pp., 7 plr;. 
B l1. The mld placem oi the F-% B W  Creek and FaMn~h worn, U u k  by L. M. 

Prindlc. 19m. gs pp., 16 pk. 
WS 117. f be Umltc of North hkota and irs reletion lo lrdg=tioo, ty F. A. WIl~er .  1W3. W pp., 

F p l ~ .  
PP 88. The lead. and Uwspar d-bs of umtem Hentucky. by E. 0. Ulhcb and W. & 5'. 

smith. 1W. Wpp. 15pls 
PP W. W.mmlc  gwlngy 01 the BIngham d n i n g  d M m  O W ,  by J. I. B o u h e U ,  with 8 Fhpter 

on n-1 ~ e o l m , p y  Arthur Kelth, ma an ipfmlnctionoa gea~m? geology, by R. F. Emmonn. 
1m5. UQI3 pp., 49 PIS. 

pPU. Cfeologgol thecentral Copper Bber &m.Almk~b~W.C.HetlUcnhnll. 1BW. 183pp., 20 plm. 
A 2M. Remrtnf p r o m  in the geol~gical resurvey of tha Crfpple Creek dtntrIct,Colomdo, by WaMi- 

rrmr lindgren and F. L. Runwme. 1901. 96 pp. 



B 25k The flamapr d%pwrtaol amtharn Iltinolir, 'by IT. ForiterSsIn. fW. Em.. 8 pla 
BWSB. Ytineral -~CPB of thc Eldcrn R l d ~ c  quarlmngle. Penn~plvania, by R W. Stone. 19X. 

85 pp., 12 pla, 
B 268. Rewrc an p m  of Lnvesctgatlonw or mlnem? murces  of AImka $I lW, by A. II. Bwkn 

and &hem r9o.5. 1% pp., 3 pb. 
B260. Contrlbutlonu tn tLmmmlc ~ e o l o ~ p .  tW: 8. F. f mmnnn and C. W. Baya, yeologiutsirrlp cl~arge. 

mm, npiq. 
B ZEL ReIirnlnarg report on tho operatlmaol tho coal-tmtlng plent ot the United States Qml@cnl 

8uwepaZ the touidkna Purchasp Expmltiun,Bt. I ~ n l l u ,  Mn., lW4: E, W. h ~ k e r ,  J. A. Eolmee, 
md 31. R hrnpbell ,  committ'n In uhnme. IW5, t?? pp, (Out 01 ~ twk , )  

B Hwtharlam~~d cadf ulpravel811~~ pincer mlnlra~ln A1a#kn, hy C. W. PurSngLuu. n8 pp.,42pU. 
PF12, Geolqqy a1 the Tonopah mlnlnu dhlrlct, Krvadn, hp J. E,  Etpurr. lea?. 2% pp., 24 p1.v. 
PP 43. Thewppercle+ts of theCIIItvn-Wor~ricl dlulrlct, ArImus, by Waldcmar Linrl~ren. 1%. El5 

pp.,?? pk. 
B BX Recnnl o f  deepw-elk drlllhg lor lRM. by M, t Ft~llcr, E. F. Llnm and A. C. YTeatch. 1% 

1M pp. 
B26h O o o l ~  of the Bwlder district, Colorado, by N. BI. Fenli~man. 1Wb. 1A pp., 5 pls, 
B m. The cuppr d e w &  of Mrmnd, by A. Wtcr b i n  nnri E, 0. L'ltich. 19%. 62 pp.. I pl. 
B 259. Corundum and its murrencc and dlstrlbutloht in the Ilnlted Ptntm ( a  H a p d  and cnl- 

edition 01 Bulletln No. lm),  by J. TI. Pratt. EgOB. 175 PI'.. 10 pls. 
P P I .  Regon on the operntioae of the coal-lwtlng plant o i  Ibc  I:nltrvl flm* O#1&%1 Purrpy at 

t h ~  tauI&m PUrChnw Expmitlo~, 8t. Louis, bfo., l a :  E, W. P~rkcr, J ,  A. nolmm. sf. EL 
Campbell, committee In charp. 190s (In S prtth.) I492 pp.. I8 pllr. 

El 27B. Alatu demia  snd slate indudry of tho United Ftxtw by T. Y. h l c ,  wltb mdom by P. G. 
IEckel, W. F. Rillebrand, ~ n d  A. T. Ccrons. 1937. 

PP 4B. O e o l o ~ g  6nd mloeml reworces of part of the Crimbpflaad asp -1 field, Kfntntky, by O. El. 
Arhle)'sncl L, r. Glcnn, it1 coopemtfon with the Starc GeologScll hperlmcnt u l  Kenbrky, 
C. J .  K D I R O O ~ ~  cumitor. 1%. m p p . ,  U)  pls. 

B PV. Mlncml rmoumw of Kenal Penl~cula. Alaska: Gold fielUa of tho Tnrnag.ln Ann rodan, h j  
F. H. Moff[t; Cwl Reids of the Rucheme gRp w o n ,  bs R W. Ston% I%#?. 

B aTB. Qmln~y and ml m u m a  of the Cape Lisbnme regiw,Alaekm,qp. A. J.Collier. LgMI. W pp., 
8 PIS. 

8- B, nBSCRIPrTVl3 QFBLOGY. 
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K s w ~ * w  M n l ,  b k r  Bop~-rlm, by R. D. Irving and T. C. Chsmkrltn. 188h 124 pp., 
37 pla. (Out d Rloct.) 

B 88. N o h  rm gmrw of nottbem Cllilwnis, bp J .  S. Dillcr. I&%. Zl pp. (Out at atack,) 
B 88. The up* k c b a  morl dlelhn 0% Elnclal h t c  A@B. by Warren Upham. las7. 84 pp., 1 pl. 

(Out of ntwk.) 
8 40. Charigea in r i v e r m u m  In Wluhlugton Territory due In glachuou, by Bailey Wlllik 1m. 

10 pp., 4 pls. (Out or d w t )  
B fi 5.e p m n L  ~ ~ m d i t i ~ n  nl  knowledga at the g m l m  of Terns, by R. T. IlUl. 1W. rM pp. (011t 

of stock.) 
B 5% Tbe g w r f o ~  of N~utuekeL, by F. 8. Sbalar. tW. 66 pp., I n  pls. (Out of n t m k )  
B 47. Ageol&cal -rrals*nm In muthwmtern Kunmfi, by Itobert Hay. 1890. 49pp, 2pla. (Out 
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B 8k Z%e g lda l  bmndAry in w#rn ~ n n s y l v a n l ~ ,  ohlo, Kentucky, Inaisna. and nlisols, by 6. F. 

Wright, n?tb Intmductlon hy T. C. Chamhrlln. ISW. 112 pp., 8 pig. (out of dock.) 
B b7- The r e l r t i o ~ s  at the trap8 o l  the Pit.wark AyaRrn $11 tba New J e m y  &on. by 5. a. Dsnon. 

!KO. 82 pp. (Out of stnck.) 
B 1W. Ohciatinu ol tho Yellow~tone Valley natb  of the Park. by W. E. Weed. I= 4I pp., 4 p k  

(Out 01 stock.) 
B 1- A geological ~eeonna!s~~co In central WMbInRh,  by I. C. R-11. IW. lcm pp.. IZ p!r 
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B lb% The moraLnes 01 mth Datolrr n ~ d  lhclr atreadant d m & ,  by J. E M d .  

~m. Inpp.,npla 
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B 165. ~ t r i b u a t o ~  lo Cbs gwlqgjrof Maim, by R 15. W 1 1 U m  #ad 8. E Gregory, llsa). 2l2 pp. 
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PP 12. Feologg of the Globe copper Kitrict, Arizona, by F. L. Ramme, I-. 1SB pp.. 27 pla 
PP 13. Drainage motll8oatlona in mnthcaatern Ohio and adincent pnrmol Wmt Virginin and Ken- 
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and third meridian, by K. A. Darton. 1W. 69 pp., 4Y pls. 
8 ZL7. Wmcn on the geotogp of annthwpsltern 'Idaho m d  mutheastern Oregon, by 1. C. RwmA1. l W .  
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Kcym. 1W5. 42 pp., 9 pb. 
W8 1%. tTnrlergruut~d waters of Balt RIver Vdley, h h n n ,  by W. T, Lee. 1006. 191 pp., W plr 
PP Q. Ttle copper depodb of tho Clifton-Morencl dlytdct, Arizona, hy WnlrSemar 1,inrlgwn. 1QOil. 

3% pp., 25 pb. 
B 2% Wloggof the Boulder dktrIct, Colorado, by N. H. Fenneman. Im. 101 pp.. 15 pla 
B 267. The copper d i w t t s  of Missouri, by 11, F. Rain and A, 0. Ijlrich, iW6. Ie pp., 1 pl. 
PP 4. Ilndorpraand wuter ~ U ~ C P R  oi Long Td~nd,  New York, I>y A.C. Ytl~btPh~ C. S. ElIchter. 1 d a h  

Bowrr~nn, W. 0, (:mby, utld R. R. Norton. 1WB. 8% pp., 84 pln. 
W8 188. Qculoc:~~ and w a t c r m m r s o f  OU~homa, by C. N. 4:nirtd. lm). 178 pp., 22 plu. 
I3 270. The roe~flgumtion of the rack Rwr ol Greater New York, hy \V. H. IIobh. 19U.5, 1 pp., 6 pla 
B 27'2. T w n i c  pbprrlo~raphy, by T. N. Ddc. 1W5. M IT., 14 plr. (0!1t of mfnck.) 
PP 46. Tho geogrephy and geologp of Almka, II anmmnry a1 cxiat in~ knolrlcfiw, by A. H. B m o k ~ .  

with s wetion on climate, by CIwcland A b b ,  jr., and a tx~p~yrmplllr msp rnd deacrlpttoo 
thereol. by R.  U. W e .  1906. W pp., 34 ple 

B 278. The drumlinu of muthemtern Wjsconrin (pnYimlnary paper), by W. C. Alden. Iga5. 46 pp., 
A pla. 

PP 46. Ifeolo~y and a n d e m 6  aster nmmm of~rmthem In111Rtan~ and muthem Arkanma bg 
A. C. Veatch. 1906. 

PP 18. Goology md mlneml m- of pclrt of Ihp Cumberlaad Cinp em1 Rrld, Kentucky, by O. Fl. 
Ash!cy and L. C. Glenn, i n  eoopcratioa d t h  the Slate Gcologlcrrl Department nf Kpntnnkj. 
C. J. N o r w d ,  cumtor. 1 ~ .  m pp.. 40 pln 

PP W. The Montana Inbe af thc Keewhtin iceshect, by F. A. FI. Calbonn. 1W. 
M ??7. Mlncrnl rpwrlrcn of semi Peninsula, Ma~ka: Gold fields of tho Turnamin h -on, by 

P. n. nromt: onel fields 01 the  achem mat BW re~lon. by R. w. ~tonc.  im. 
WA 161. Oeolq~y nnd lntm remum of the ea.steq portion of the Panhsndle of Texan, by 0. N. 

00uld. 1908. 
B n& Mlwy find cml m u m  01 rheCspe U s h c  tegfon, mka, by A. d. ColHer. IW. M pp., 

8 p1x 
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Q E O L O G ~ C I ~ ~  8URl?F,Y IWSLICATIONS ON ALA8KL 

1mz. 

En-, I. G. Amunt of an expdition to the Ynkon Valley in 1889, In Eleventh 
Anm RepL, pt. 1,1801, pp. 573f4. Ex* from h f m r  Ruwll's oom- 
plete report in Bull. Geol. 80c, Amerim, voI. 1, 1890, pp. W162. (Qut of 
RtOCk. ) 

Account of an expedition ta the vicinity of Motmt Bt. E I k  in 1890. In 
Twelfth Ann. Ikpt., pt. 1, 1881, pp. 5941. A full report of thig expedi- 
tion wss puMibed in Hat. Geog. Mw., voL 3, 1W2, pp. SZ03. (Out of 
stock. ) 

1892. 

D A ~ L ,  W. H., grid H A R R ~ ,  G, D. Gummarp of knowledge of Newens @ q y  of 
R h k a  In correlation Papers-Nene: Bnll. No. 84, 1892 ,232-26R. . . Amount of expedition thru~gh theYutondistti,. ;Rhir t4ntb  
Ann. Rapt,., t. t, 1892, pp. 9L-W. A compleh report wae published in 
Sat. Gwg. >gap., vnl. 4, 1892, pp. 117-182. (Out a{ stock.) 

1893. 

Rn-L, I. C. &d e tion to H o m t  St. Eli- in 1891. Xn Thirteenth Ann. v ILepk, pt. 2, 189 , pp. 1-91. (Out of etmk.) 

1896. 
Dam, W. H. Report on ooal and S ite of A M .  In Bevmhenth Ann. Rept., . , I ,  p 76%906. 'BP 
Rmm, A. T? Glacier !&a and ita g ~ d ! % k ~ h t e e n t h  A m .  Rept., pt. 1, lRMI 

p. 415461. b u t  of stOCk.1 
Warn, 6. D., Dirmtos. Account ot an invethimtion of the @Id and ml dopoaib 

of ~outbern Almka. In Ecreoteenth Ann. Hept., pt. 1, ISM, pp. S M 9 .  
( h t  of stmk.) 

1887. 

W a r n ,  C. D., Dipecbr. Account of a reoonnaiwrancc If tbe gold disttict of the 
Yukon -on. In Ei~hteenth Ann. Kcpt., pt. 1, 1997, pp. 5264.  (Out 
of Stmk.) 

1WR. 

B- G. F. Remnnabmxwa ot the gold dolda of muthem &ka, with m e  
now on general geolo~y. In P:ipbtenth Ann. Rept., pt. 3,1898, pp. 1-86. 
Out of stock.) 

8~wa, J. Z!., and Gwmca, H. D. GeologyofthsYvkonpnlddiahi& Ahka,  by 
JcmiahtSrlwad8purr; witha~iintrdectorychapkronthehi~to andcon- A 

dition ot the di~trict to lH?, hy EIarold R w h  C i d r i c h .  In ZphlePmth 
A m ,  Rept., pt. 3, IMR, pp. H7-SS12. ( r  )at nf ~ t o r k . )  

WAWWZT, C. D., D1redo7. Amount of oprnbionti ill Alaska in 1898. In Xinetemth 
Ann.Rept., pt.2, I R W ,  . 20, hi+, 116-117. (Ontof mtock.) 

Map of Almka, shnv.-io~ known eolrf-benring m k a ,  with deaeriptive text -dining t 
eketchw ot thc genffntphy, grolcrw, and p l d  d e p t a  and mnte  to the 

nlrl fielda. l'repnr~rl 111 acrnnl~nce with  l'ublic Resolutioa KO. 3 of the 
!I ttv-fifth Conprcw, ~ecund sewion, approved Janusrv 20, 1898. Printed 
in thec.nmvingatlr1 printi~lg ~livision of the U n i M  &tm P+enlogIcal Fns- 
rey, !Va?l~ington, D. C., 1898. 14 pp., 1 map. A cial publicatition. 
The d ~ t ~  wrrr t ~ m u ~ h t  W t h e r  by S. I?. Emmons, ai% by iV. H. J h l l  
and F. C. hhrarler. (Out of etock. 1 

1889. 

, W m l  C. D., DirCdm. Account of o w t i o n e  in Almkrt in 1899. In Twentieth 
Aaa. Rpt, pL 1, 1899, pp. 12,. 52+3, 97, 1%134. (Out of stock.) 

Maps and descnptlona of routee of explorawn in Alaska in IMB, with general inior- 
mation rancesning the Territorv. [Ten maps in aecornpn ing enveln . ) 
P r e p a d  in apc~rdanrr with ihblie Rfgdution XO. 25 o r tho  liifty-Eth 
Conamsn third mion ,  appm~ed ?arch 1, 1899. Printed in the enpav- 
ing and rintiw dix-ision of the United FtatPR Geolo~iml Brmrvpy, 1% ash- 
inylon, 8 ?., !RW. 118 p 10 m a p  in nccornpanyin~ pnurlo a, h 
~ ~ i a l  pobhart~on. ~ o n t r i k m :  Q.  H. Eldf idg~,  Robert hluydmw, 
b. 8 urr, W. E. Poet, W. C. MendrnhalE, F. C. S c W e r ,  W.d. Petera, 

A. R. $rooks, rind E C. ~amard. (out of a t o e t )  
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1900. 

BAKER, Mlrma.  A b k a n  geographic n a r n ~ .  h Twentp-flmt Ann %pt, pL 2, 
487409. ((Jut of 8tock.) 

Rado~tc, A!?? ??mtqonnniaaaee from Pyramid Hsrbor to -10 sly. kknkm 
Inctadina n rlr~cript io~~ of the  cop^^^ depopitg of the Upper White anri 
Tanana riuem. I11 Twenty-first Ann. Rept,, pt. 2, 191X1, pp. :)3l7%81. 
( C l u t  of Ptut'k. ) - A rernnnaimir~ce in the Tsnans and White River =no, hlaska, in 18RR. 
I n  Twmtieth Ann. Rept., pt. 7 1900 p. 425494. (Out of Ptork. ) 

E ~ n ~ i r n q  (i. H. A romnnriaanee in the su#ltns h a ~ i n  mri acljarent territary. 
hlaskrr, irt 1849. In Twentieth Bt~tl. Rcpt., pt. 7, ISM, pp. 1-29. 

G A F I ~ ,  H R ~ U Y .  .\ltitudm it1 blaskn. Bull. No. 109, 1900, 13 p 
MEYULKFIAI c., \\.. C. A reconnak~arlrt. from I h u m c t i m  lfsy to tt~ ~anrvna ~ i v s r ,  

Alapkx, in IWH. 111 'I'nentieth Ann, Rept-, pt. 7, 1%)0, pp. 2tfWM. 
&AX, ~ A R .  .I m n n a i a ~ a n c e  of the Chitina R~rer anrl tho t.lkolai MnnntaEn 

Alaska. in Taantr-first Ann. Rept., pt. 2 , l W  .30%340. (0.t of r t r , c3  
&XRA.DE~, F, C. A reconnai-nce of a part of Prinw d l i a r n  hirnd nnrl tlln Cop- 

per Wver r l i ~ t r f ~ t ,  hlwka, in 139%. In Twentieth Ann. h p t , ,  pt, 7,  IB(W), 
pp. 341-423. (Out of s t ~ k . )  - Prvlirn~nary mprt  on a remnndmcc  don^ the Chendlsr and Koynkuk 
rivcrp, Almka. in IaW!E. In Twenty-fiat Ann. kept., pt. 2, 1900, pp. 441- 
4Wi. (Out of stock.) - ~ A ~ K H ,  +I. )I. Pwliminary peport on the Cape Nome p l d  r d o n ,  
Almka. with maps at111 i1lwtmtinn.n Wsehi tiaton, Oov~rnmmt Pri~rtina 
Clfl iw, IW. 56ip . ,  3 m a p ,  anti 19 plw. h &cia1 puhlirntion. 

R m q  J. E:. A ntconnriwance in wuths~trtern ~ l l m k a  i r t  1H!*R. I t1  Tw~tgtieth Ann, 
Kept., pt. 7 ,  1908, pp. 31-264, 

W m ,  C'. D., DEtudar. A m u n t o i  operations i n  Alaska In 1R00: In Twenty- 
fimt Ann. Fkpt, pt. 1, lm, pp. 17-lR, M, 14.5149, (Or~t of ntOCk. ) 

1901. 
Bmm, d H. An m r r e n e  of Btream tin in the York d m ,  hhka In Mn- 

eral h o n n w  of the U. 13, tor I M ,  lW1, pp. 287-271. P~~hlilrherE d m  
a wparate, M'twhinmn, Government F8riotrn~ Oficp, 1W1, cover mrl pp. 
1-5. f O l ~ t  of ~ t ~ k . 1  - The ml m u r r e ~  of .41mk~ I n  Ttrenty-mwnd Ann. Aept., pt. 3, 1901, 
pp. filL5iF. (Out of ~tnck.) 

-, B I C ~ A R ~ ~ ~ K ,  t i .  R. a1l1I Cn~.r.rxn, A. b. A t e r ~ n n a i m ~ c  01 the C b p  Ziolne 
anrl adjacent pld f i v l r l~  of f i w ~ r d  Ponir~nulrl, .lIn*ka, in 1+HHI. . In ~npwia l  
publication enbitlell ' *  Kdarcrr~nnimrr~m in the ( k p v  Nnmd 41fld xnrlcln 1hy 
rgiona,  Alaeka, in 19M1," \1'1wt1inCrtor1, (:ovrrntrient I'rintinu OWCP, 11102, 
pp. 1-180. 

M ~ E ~ A I . L ,  IV. 6. A reconnaiffurnm 1q)ha Norton liay -on, A l ~ k s ,  In 1W. 
In a npecial pubfiration antitier? R~onnaimntm i n  the Cm~rp Nomc nnd 
Norton b y  mom,  A lmkn, in lPlW," Wa~hingtnn, Gnvernn~mt Wnti tip 
OfBce, IAOI, pp. lH1-21%. 

Bcaamq F. C., anti KP~:SCEH, A.  C. The geolnpy and rnlncrcal re soar^^ of a v r -  
tion of t l i ~  Cqbpr River difttrict, Alwkn. A nprlel pubfiration,. Wwli- 
inmrh, fir,vrrnrr~rnt Pt int in~ Ollice, 1001, pp, l-V4. 

W A ~ ,  C. U., Uirectw. A ~ ~ c o ~ I I ~  of ojlvmt i ~ n u  in i l l a~ka  sin 1901. In Twenty- 
~eoond AM. Rept., pt. 1,  lMI, 111). 36, fjTrRI1, 144, 1 tia-170. (Out of aock.)  

1w2, 
~ K B ,  A. H. RelImInary repert on the Kctchlkrn mining district, Alaska, with 

8n introductory @ketch LII t h o  ~ e o l w y  of monthenstam Alaska. I'mf. 
Fa r r h .  1, I?, pp. 1-t31. 

C&L- A. A rertmnnlPoanlv nr the nnrthwePltern portIan of Bewanl Penlamla, 
Alk'tka. Prof. Fan[n.r So. 2, lg02, TIP. 1-70. 

 ALL W. C'. .\ rr-r.alnnaimnt.~ fmnl Fort Ramlin to Kottebue hnnd. 
Alaaka, by way I h l  I, Kannti, Allen, and Knnak rivenr. -prof. ~ n ~ a ;  
So. 10,190!2, pp. I 4 i H .  

W m ,  C. D., Wrdor ,  Act., bunt of npsrationa in Ala~ka in 1R02. In Twenty- 
third Ann. k p t ,  1!UP?, pp. M, ", h7, 7142, If;l. 

1W7. 
' B A ~  MAIPCOB. 

(out o r : x  
pbfc rlictionsry of A l a ~ k k  Ball. No. 187, 1802, pp. 1-448. 

. B . w n h  A. H .  Mncrr p l d  mining in A l r r s l r a  in 19M. In Bnll. No. n3, 1m pp. 
41-48. (Out c ~ t  ptwk. )  



BROOK@,A.FI. BtreamtilniaAlmka. InBulLNo.213,1903,pp.9299. (OutotBtock.) 
GOLLKER, A. J. COsl rmnrcm of the Yukon k i n ,  Alaska. In Bull. No. 213,1903, 

pp. 278-283. (Outolwtwk.) 
The coal r w u m  of the Yukon, Alaska Ball. No. 818, 1903, pp. 1-71. - The Glenn Creek p t d  rrlining dE&rict,, Alaeka. In Boll. No. 213, 1903, pp. 

49-56. (Out of t-tock. ) 
M E ~ E ~ L ,  1P. C. The i'hiutochine gold fleld, Almka. In BnH. No. 213, 

p p  71-75. (Out of ~ b c k . )  
and b r m ~ ~ r r a ,  F. C. C ( l p p r  depomta of Mount Wranmll e o n ,  Alaeka. 

In Bull. So. 213, 1903, p. 141-148. (OuC of tnck.) 
Themineral m o m  of txe Morrnt IYranpII distrjrt, A7aska Pmt Paper 

YO. 15, 1W3, pp. 1-71. " 

' I V ~ m m r ,  C. D,, D1rertor. Accmnt of operations in Almka In 19T7. In Twenty- : 
fourth Ann. Rept., 1903, pp. 712-107, 1tl7, 256. 

IW. & 

Bmm, A. H. Placer gold mining in 3claeka in 190%. fn Bull. No. =, iW, pp. 7, 
43-59. (Out of stock.) 

~ L L T E R .  A. J. Tin dewits o[ the York d o n .  Alaeka In Boll. So. 225, 1W4. .. . 
' pp. 154-167. (Uut of stock.) - Tin deposits 01 the York -@on, A h k a  Bull. KO. 228. 

MARTIN, (;. C:. T'e'etroleum fielrla of Alaska end the Ber in~  Rivet  ma1 field. I n  Bun. 
NIL 225, 1904, pp. 3 h W 3 .  (Out of atock. ) 

MOPFIT, F. H. Thc Kotzebtie placer golf1 field of SPmrd Peninnula, Almka. In 
RtxIF. No. 205, 1 W, p 74-80. (Out of Ptock. 1 

P m ~ n ~ r ,  L. M. (;old 1,1wcra n h h e  Fairbankv diwtrict, Alsaka. In Rcilt. No. 225, 
1904, pp, 64-73, (Out of  etock.) 

Bcrirune~, 13'. C., ~ n t l  I'mm, N7. J. A r e m m h n c e  in northern A k k a ,  mw 
ttte IEork? Mnntltains, along the Keyukok, John, hnuktuvuk, unrl Col- 
v i l l ~  r i v ~ w ,  anrl the Arctic c o w  to Cape Lishurne, in IHH. I'rnf. Paper 
Nu. 211, 1!KH, pp. 1-139. 

B P E M ~ R ,  A. 0. The Jnr~eau p l d  belt, Alrteh. h Bull. NO. 225, 1804,pp.28-42. 
Out of utork. ) 

Wa-, h. 13.. 1)indor. Aemont of cperatims in AIa~ka in 1HN-4. Ln Twenty- 
fiitll A I ~ ~ I .  Rept. U. 6. Geol. Survey, 1904, pp. a9-85, 348, 348, 362, 354. 

Warom, C. 1V. The l'orcupine placer mining district, A l ~ k a .  Jn Bull. No. 225, 
I W ,  pp. M43. (Out nf stack.) 

The Porcupine placer tZi~trit*t, Aln~ka. Bull. NO. 236, 1904, pp. I,%. 

1H5. 
B m m ,  A. H. ~drninbtmthe report. In RQ rt on Tog- of invmfigatime of 

rnineml rcgdurcesaf Aleskn In IW: Ell. U. 8. Goal. Rarrey No. 259,1905, 
pp. 13-17, I - Places mining in Alaaka in 1904. In Hull. No. 259, 1905, p. 1k91. 

COLLDDI, 4. J. Coal fieldn of the CRpe Liabnroe region. In Butl. s o .  259, IImYi, pp. 
179-1115 -.- *--. - Gold mins on Unnlaakn I~land. In null, No. 5 9  1905 102-103. .q - Recent dereloptn~nla of Alnsknn tin dewits. I!n ~ o i l $ o  259.19U6, pp. 
1W127. 

Mmmw, G. O. Bering River coal field, In Bull. No. 259,1905, pp. 140-150. 
Cay Pnkttag p I w m  In Null. KO. Z'rH, 1W5, p. WBR, - Go d dephrita of the khurnadn Ialaad B. In Boy!. So. 2%9.1(05, pp. 1DJ-10 1.  - Noka or, the petmErurn fiel(1.r nf A l n ~ k a  In Bull. No. 59, 3905 ,  pp. 128-1 3!1. - The petroleum ficlda of the Pwitic coast onl Alaykn, with an amount of the  

B e ~ i n  River coal depo~ilsr. B1111, 30. 237, l!W5, pp. 1-64. 
MFXDENHAL~., 3. C. Geolop  nf the ccntml C o p ~ r  Iiiccr region, Masks. Rof. 

l'nper No. 41, I 905, p . 1-1 33, 
MOPFIT, F. H. Gold placere of f u r n a p i n  Arm, Cook InleL In Roll. No, 259, LS(15, 

pp. WN. - Tl~e Fairhavm gold l m m  nf R e d  Peniamla. Rull. NO. 247, p. 1-85. 
~ T ~ I . . L E ,  L. M. The gold p L m  of the Fartymilc, Rirch C m k ,  and &lrhnlls 

wgiow. Bull. Xo. 2-51, 3W5, pp. 1-M. - and llm, F. I.. Rampart placer -on. In Boll. NO. 259, 1905, pp. 104- . . .. 
1 I I t .  

Pvaraomrr C'. W. M&hde and oosts .of gravel and placer mining in A h -  Bull. 
ko. 2133, lW5, p 1-362. Alao i o8u l l .  No. 259, 1Hb5, p 3240. 

B n * c a ,  A. C. T b p  l'reafkell ore depita. In Bull. No. 250, I&, pp. 0947. 
Pno~q El. W. Coal m u m a  of swthwmtern Alaska In Bull. No, 209, 11905,,pp. 

151-171. 



PUBLICATIOBB OF ALASKA. TX 

W m ,  C, D., D:T&OT. hunnnt ol apmihions in A l m h  in Im. In Twentp- 
sixth Ann. Rept, 1Wi. pp.. 7 M .  

Wllmm. F. E. and C. IT. I.:rc,nr,n~ic deve~omenb in mnthdern Al& In ' 

BDH; So. 359, I%%, IIP. 4 7 4 .  

R m  A. H. The m p h y  an11 p 1 ~  nl Almk~, mmmary of exist in^ knowl- - prlpte, with n ~i r t io r i  on ~ l i m ~ k ,  t v  ~levPlantl  A l h ,  jr., and a topgrapliic 
nwr, ant1 dm:riritinn thpmli, by It. [', Goode. Prof. Paper KO. 45. 1WH. 
pp - 1-:t,T, 

G~um, A.  .I. ( ~ t b o l w  unrE rrmE mnurccs uf C a p  Liihurne e p n ,  A b k a .  Bull. 
Xtb, !276. I f M M i ,  I)[). lA4. 

Morm, F. 11. nnrl STONR, It. I!'. Minurnl reaourm of the Kensi Peninsula; Gold 
111-1rh t l f  thr TI~RIM~II Arm rv@on, by I:. H. Mofit;  Wl  field^ of the 
Kartletliak IJny sujrinn, 1) K. It .  Htnne. H1111. No. 277. 

hm~q L. M., ~ l l d  tlcw, I.'. I,. 4h11 hrnpfirt @Id pltu'cr mior] ,  dlaaka Brill. 
No. 2R0, IW\, pp. 1-54. 

Bmrn ,  A. H. An explorstlnn 111 the  Mount MrKinlrv e o n .  
- and nthorrc. Hr~nrt  (111 )rrunwr of i n r r n l i y t ~ ~ i ( ~ r ~  of mineral m o u r n  of 

~ ~ a r k t b  in I!~oT,. null. k I 1 .  ZH.1. 
C O L L I ~ ,  A. # I . ,  I lm, L'. L, at111 I I i ~ ~ r n u ~ ,  A. I T ,  Tlie grdd pE8rern of a mrt of the 

Rewsni 1'1anirsuk .\ Inwk~ .  
MARTIN, G .  C. ( ? ~ o l t > ~ y  I I ~  t  lw ( . : o l~ tml l~ r  Ihy veal fleld, Alrt~ka Preliminnry 

re art on 1111- M R ~ H ~ I I R ~ I ~  I ~ ~ U I I  jl~lrl, Alwkn. UII~!. KO. 39. 
Pnmnm, L. ?It. l ~ i ~ z r ~ r ~ p t i r m  ol t l i ~  C:irvls qrifidrntr~lr~. Yukon-Tnnans-ion, Alaeka 
R~sncm, A. I' . ,  anti ~ ' M I O H T ,  U. \T. The J I I ~ ~ P I C ~ I  p b l d  h a l t ,  Aleakn, kly A. C. P nrwr, 

and A mc:annai~nanclb of Adrnimlty Irrfintl, hlaekn. 1)y C. \V. ~ c i p h t ,  
Bull. No. 287. 

Warom, F. E. And C. W. Min~ml m u m  of the Wranmll and Ketchikan miaing 
di~ttic!~, AIwka  

' - " .  - 
T o w c t ~ ~ m t c  M~rn nr At.asu~. 

-- -.  The followinp: map- are for mlc nt 5 mnt~  n cop?, or $3 ~r htlndml: 
Fortrmile qnandran~le ;  a l p ,  1 1: ~.'I~MRW. E:. C. Ilarnanl. 
~ k r l  Uenlml P p i a l ,  S e w a d  I'rr~i r~qi~la; nmle, I : 6?rAM!. T. C. Grdlne. 
Juneau RpviaI rlt~n~2mn~Itz: PC-&, 1 . WSW. It', J, l'~.ttw. 
Nomr Spccitil, St-wanl I't.r~inrrul~i; r m l ~ ~ ,  I : 62.itNF. T. W r d i ~ ~ e .  
The following m a p  are inc lul ld  illn&rutionrr 01 pi~l~liulied TP ) o h ,  hilt hnvn nd 

brrl  iml ld  ~ e p a f ~ t ~ l f .  r h ~ p  c b ~ n  lu .  ol~trrinvd only l,y w u r i n ~  t\w npnrt. 1 Almka. Itrrrartmhic. loan of: d e .  I : Z ~ ~ .  Prelirninarv ~rl i t ion. ( b n t d n ~ r l  jn 
'"The"prnF!k ,tllr and ' l o p  df ~ l m k a ,  n mrntnary oi ix iat in~.  knawldptp, ~tc . ' ;  
mf. h p ~ r k f i .  45. f?r,. i h l ~ .  ' 

Gpc S n m ~  nrial ndjawnt p~ild firl~ir; lrab, 1:250000. Omhind  in a ~ p w l n l  pul,lio- 
tion of  the I n ~ t v d  Stnttr I irrrlr~icxl ISumry, cntitlerl " k n n n t t i ~ ~ ~ n t w  in the 
Caw Y~>III~. i u n r l  Snrt4)n nnv rwit~nu, kltmh," 1903. Ivanhinahn. .I4orer11- 
1nc;nt l'rl r~tinp O f i c ~ ,  1H1.1. 'E. C' .  Barnad. 

' 

Chltiriu nn11 l n a ~ r  Cnppr I{ivpr ngitrn; ?;(ole, I : 2,MNM. Conbind in a smlal pub- 
I~urltiun nt the T'n~ttrl Staterr l;c.citnpi~xl KUWPS, vntttlwl "The prrlwv ~ r l t i  usin. 
pml m u r w #  of II l ~ r t i c m  rrf t h e  (:n >per River rliwtrirt, Aln~kn." l!'~gtiinplnn. 
( ;u r r rn~ l~ r r i t  l'rintinp ()Itice, 1811. G. r;, r:~nline 81id D. C. Witherq~wn. 

&k Inlrt, h r ~ d  ( I$ ,  to tl ip 'rntlaii:~ via 3Tattln11~kn nnrl 1)rltA ri\,pm, a l w ~  part a l  
Ktbnni l'cninsula; R ~ I P ,  I: (?I.XM)o- I:on!aine11 in "A tecnnnaiwsnrw from b u s -  
rprtirln ?!AY to Ta t~ana  I l i \ .~r ,  Alaska, in 1 RR8." Ts~ntiratll Arin. I\'rpt., pi .  7, 
l!Nhl, lip. 2fL5-340, !V. V. ~ ~ t ~ n ~ l ~ n l i n l l ~  

Cook I n l ~ t ,  wgit~n I r ~ m  i ~ r w l  .td, to li urkokwim Kivcr and down the  KwkokwEm h 
Ik - r i r l~  Fen, I l r i~lol  It.+!., atid a pnrt or ,\laqka l aen in~ l~ la ;  d e ,  1: 62.mrX1. Puh- 
li*l~Pd in uahtion~ in " A  rrmniiai44~11rr in w t ~ t l ~ w m & r n  Almka, i n  lR:@*.'' 
Twentkth Ann. MpE., . 7, l!HY), pp. 31-21;4. ti+. S. I'M. 

cat l n ! r tp lwr f i c l , l r ;  ac1:BMr)k ~ o n m ~ n d i n ' ~ M i n ~ n l ~ ~ r K m n i  
I'~runni111i, .I lr~~kti." Illnll. 1Cn. 277. I.). t ;. t-lmilton. 

C o p p r  mid 11 p = r  I 'tlistml~ina r i v ~ w ;  m l e ,  l:L'?V(KYKI. Contained in l L C ~ l o p p o f  
the 4entrQ ~ : t ~ p 1 w r  Rivrr q i n n ,  A l ~ k n . ~ '  Ipnlf. ryaprr Sn. 4 1 .  T. G. redine. 

%ppt.r,,, S f i k n m ,  nrlll l : h i ~ a n ~  rivcm, Ilr:fdw~tym of ;  male, I : rXRM. C o n h i n d  
In C i r n l ~ v  of the ~ - ~ r l t r n l  Copier River nylon, ..-it~ka.'' I'mt. Paper So. 41. 
n. c, r\')tllbrrrpor,rl. 



Copper Rirm 'on; d e ,  1:37800. Oontained in "'A mxmdmanm of a 
of Prince nxm &and and the Copper Rivw dintid. Alaka, in 1s' 
Twpntithth Ann. Ibpt., pt. 7, 1930, pp. Sl1-423. P. 1;. h w s ,  Enlil Mmblo, nod 
F. C'. Pchrader. (Ont of W k . )  

Pairhanka and Kirrh Creek rlistrirt.9. reconnaimwntse mnon nf: mle. 1 : 2WMW). Con- 
taived in "The gold p l m m  'of ttte Fortymile, kirrh ~wk,  ind ~ r b u r h w  
revnnr. BIIII. 5. 251, I%)$. T. t;. {iedullne. 

Fort I'nkon to Kn&hue Sounrl, m n m i m n w  mRp of; mle, 1:82M)o, Contained 
in " Kpconnaimsnce fro111 Fort Hamlin to Kovebue Fanod. Alwka bv wwv ot 
DnIl. Kanuti. Allelr. anrl Kownk rivpm." 'rrli. Ibwr ~ b .  In. 1802: P.' I, 
hahum. ' 

Xoplzk~~k  Hiver to mouth of G~lvi r le  River, jndtrding John Riwr; mle, 1: 826(100. 
C't~~ltainwl in ' 'A reconnajmnce in northern AlaPkam-rom the Hnrky Moontainn, 
nl(>ny Koyukuk, .Jollri, r\ nnktuvi~k,  etrd O l v i l l ~  riven, snd the .+rctic road lo 
C'alw l.id)urne, in 1 lWl ."  I'rof. I'apr So. 20. IT. J. Pet~m 

Knyukuk anrl C:hantilar rivem. j~nrtior~u 111; ~ I P ,  1: 6 2 W .  Contained in " Relim- 
iilary wlmrt r l f  R mcrmnazmnrt. ~ l o n ~  the CZlendFar and Koyakuk rivem, 
Alwkrr, in 1X!4!4.$' Twenty-limt Anla. ttrgt., pt. 2, IIKK). T. G. Gerdine. 

Lynn u ~ n s l ,  mi11vfl from, virt I~pnrlsarpw of \Itliite andl 'T~~nana rivers to Fhgle Gtg; 
F ~ A Z U ~ ,  1: B250()0. C:<*ntaint<l 111 "A w o n n u i m n ~ ~  from I'ymmid Harbor to 
I g h ~ i ~  (:it!, A l w h . ' '  'l'wc~i~ty-fiml Ann. bp t , ,  ['t. 5, 1W, pp. 3:11-.Trl. W. d. 
J'Pt tbln, 

Monrlt, 3fcKinlc m ~ i o n ;  wale, 2:8240. Contained In ' m e  hy d d- 
o t ~  ot ~ l m t ~  a mrnrnnrv ot ~xiwtina knrlwlprl- &." t'rof. faper Xo. 45. 
D:L. I t e ahun~ .  

Norton Ray w i o t ~ ;  W ~ P ,  I : R Z W .  Contain& in A w i a l  pirblicstion of the Unitd 
Stntrn I:et~lo~iml 811w'y, vntitld " Kpronna~p~anm irl ~ h n  l ' a p  Tome and Nor- 
tun 1Ly rryilrn~, A I d a ,  i n  1W." Wwhinaton. Gnvernnaent I'sintina Ofice, 
1!)OF. W. J. I'rtpr~. 

Porcrrllino Inrvr nyic~n: wale, 1 inch=3# miles. Contained in "The Perm~pine 
plsrer $iH+rlct, d la-kk" Rtlll. 30. 23R. C. W. Wright 

Prince \\'illinin Polijld, ~ka t rh  ~ n u p  ill: wille 1 : 3 7 W .  ~'orltrfned In c6peCW, pub- 
111'ntion nI the I , ~ u i n l  PtaM c;eoIr~'r.>~T Survey, r t ~ t i t l d  "'Tho pwlopv ~ n k d  - .. 
n r i  I t i  I t I ' r 1 i t  I I\'a~l~in@U,n. 
~ + t > v e r n ~ ~ w t ~ t ,  P r i n t i r ~ ~  Olli<v, l!HbL. !,:~i~i! 3 !~\1lo  finti 14'. C. S v t ~ d e r .  1 

Ejewrir~l I ' m i r ~ ~ \ ~ l n ,  11r)rt 21r.%~t~rn mrtlnn r d ,  t rqx~ml)hrr :  retrb~~rlnimnt-e of; wale, e. 
1 :AIXUNI. ~ 'nnt~i i icr l  i t &  ''d'hw F~irhavtw prZtl plartbt'~, *t.\v~ml Prnlneula, 
d k ] ~ k ~ ~ . ' '  Rnll. SIP.  247, 1 W .  D. '. ~ V i l ~ ~ ~ ~ ~ ~ o a ~ n ,  

hw~d I'cnimla, northwertern prt of; R - H \ ~ - ,  1: .,'3llWt. ClontRInrcl in "A mmm- 
n ~ i ~ r ~ n c c  of the northwraktr~ 1mrtinll of &ntrral I'mlnwl~, Alwka." Prof. 
Paper No. 2, 1H02. T .  4 i. (;rdine,  

Sushitna Rivet anrl d j m n t  Wrritory; mlq 1:62MM. hntsined in "A r w n -  
nsimnce in the Su~llitnir lw in  anal Bdjacvrit trrrltary, Almkn, III I H O R . ' ~  
TH entieth Ann. R P ~ I ~ .  , ~ P L  7 l:rOo, pp. 1-29. Kobert M t i k l r ~ w .  

Tanam arl'l White rircw, pordonq of; nta l r ,  1:OZ'TrW. @t&d in "A meon- 
naimnre in t h e  Tan:~nn ant1 W h i k  Rives bminp, r\larrkh~, in IRBR." Twentieth 
Ann. Kept., t i 1Wn. pp. 4'254V-l. \V. J. l't.tenm. 

York -07; &: li?%xMn. Contnind it1 '.TI,+. tin d*po~it. of the York region, 
Alwlia Bull. Err. "". T .  C;, f ;errline. 

York and Kagmk repiori~, m k ~ f c l ~  nlillln I)(. C~ntdned in s specfa1 puhllmtlon 
of t h e  U n i i ~ l  %tea (rrolrqical Rurrcby, rbntltlrxl * '  Iiw~onnaIPElanrva in CR m Piott~n 
and Torton Ray nqint~n,  Alwks, in  L!lOa. " Warrhi r~~tan .  (;ovPmman t\'ririntinR 
[Mire, 1Wl. A. I I .  Iirwrkn. 

Yukon-Tanena repion, wonnn i s~ance  map of; mlc, 1: 8 2 W .  Contained jy LIThe 
pold I ~ l ~ r s o t  the Fortymilt., I{irr:hCrwk, and l'alrhank~ d o n 4  Almkrr. Bi~ll.  
So. 2.51. T. I;. &dine. 

ww B p c i a I ,  Sewad Peltinstifa; scale, I:82500. T. Q, Gadina 
Circle ~lunrltanglr, Yukon-Tanana &on; smh, 1 1: 2 r m .  D. C. Withemp- 
(hrtrollr.r I33.v d o n ,  mpwial tnnp of; ~ d a l r ,  1:62m. F:. G. Hamilton. 
Fairhank* l r !~rpr  (liBtri~t; RCAIIC, 1 : 2.70000. D. C. IVithempoon. 
Polomon S p i d ,  & w a d  Peninnula; wale, 1:t)BM. T. ti. Gerdine. 
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