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Oblique view of Romanzof Mountains aiong okpi;ak_niéér valley,
looking west. 1In a spectacular scenic area, mountains composed
‘of Romanzof granite rise to altitudes of 9000 feet. Peatures

. of Pleistocene and Recent glaciation abound. Photo by U. §. Navy.
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S tthHENIﬂlﬂf Hnuntain ; mnimnll rnnita batholith has
intruded a thitk laqunneﬂ“ﬁr rq ~Migsissippian metasédimentary
rocks. Younger sedimentary unitairan ing from Miss asippinn !
to Cretaceous in age adjoin th a tﬁb ith on tha north. - Intensa

.dafnrﬂauinn hag rasulten framanta Envﬂn an and'ﬂrﬂtaulnun ﬂrnganial._

-—niﬁﬁﬂﬂéha of uadinantary origin includu'
s

eruokpuk Formation (Middle and Upper Euvanian (7)), more
than 4000 feet thick, conaisting 'of low-grade metamorphic aquivl-
lants of graywacke, pllitiﬁ and carbonats rogks.

2. Kekiktuk Conglomarate ind Kayak{?) Shale fUppar Duvﬂninn{?]
and hississippién), as much as 400, feet thick. An-argular uncon-
formity at the base mn{ raflact ﬁlthar a pra-ﬂarnk{?] or pre-
Kekiktuk hiatus or bot

3. Lisbums Group,: preduminantly carbonate rocks,. ‘600, to 800
fegt thick. Ala mestone (Upper Hiusisaippian} ineludes dark
cherty carbonatp’ Tocks in the upper part. . The lower contact is
gradational. Wahoo(?7) Limestone IPﬂnnuylvanianl?} and Permian]
is characterized by .crincidal limeatone,

L. S5adlerochit- Formation, tonsisting eof thrae units; ferru 1nuun
sandstone member [Lower{?) Permian], about 200 feet thick, w
unconfommably overlies the -Lisburne Group; shale member nverafing
LOO feet thick; and quartzite member [Lower Triassic), 700 fee
thick) Hasal clastic components were probably shed from a
northern Source area.,

5. Shublik Formation (kHiddle and Upper Triassic), 600 go 700
i‘-‘Et thick.! The sandatone member is overlaln h*_u.! dnrh phmnh:tic

it.estone and shale.

6. Kingak Pormation {Juruaain}, mora than lﬂﬂﬂ Emat tnick. ‘The
ralatively thin siltstone membér is overlain by black ahale. - A
disconfermity at the base of the formation is sugpeastad.,

7. Ignek(7) Formation (Cretaceous), containing lithie graywunka.
shale, and coaly shale.

8. 0lacial and glaciofluvial materials which indicate fiva
advances {Finistnupna_an& Haunnt]

The . Romanzof grunita. nx¢n=ai in the Dkpilak batholith and
Jago stock, is mostly-llght-gray-quartz monzonite bﬁ_ﬁrunit- with
pﬂrthitiﬁ'ni:rﬂﬂlinu albite-gligoclase, and partly chloritised
biotite. Gnaissid,’ iasoid)and nnhistual teXturas ars cownon,
Limited modal ;and chomical data are présented,  Three textural
itic (murginal),.variable (middle
r t8 marginal) .. Aplite, quartz- .
wﬁll as, tourmalinge; chinritu and ‘s, -2

qrdniru-nnunurr rhck nnqtd&ts

to marginal), and coarase (inn
monzonite IndfnlfL: dikes, a:
qunrﬁ: va 8 qrt lncnllr comngn
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‘are qither abrupbly conoordant,’o qroaa cuttin
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‘any ares of unlpn:nhh [

' unput-d granitic masses

IRTRODUCTTON ' ‘
fha Hnmnn:nt Huuntann rip:nltnl an area th&i ;:H“h!““‘

geologically unl.qu in al::thqm Mukl: they lnt only contain \ '
tha ona known ﬁrlml.tiu p ut.un ﬁm tha I'Iﬂtt.l'll:l‘l:. uidt of tht _ |
Brnnkn Ranga, ‘but also have lnru q-nlnqlnll varisty thln _

Ili 1n thil rtglnn. tna diversity
of 11¢1ngi= phnnu-nnl l! rufllntqd in thn p:nuenc- of well-
ith a intinty of unnt-nt relation-

ahlp-. regionally mat hosed clastic and carbonate l:ur.-k:_

as woll as realtively un, 11::1&1&' -idiniuéy rocks, mafic

1ntru|1v-t and volcanicga(?), and -1nnr -:;111: llnlllllil- :
|

tion. The agl ut bed

) D-vnnlun{?l tu.c:ttnnu
genlnqlu systems repres
prnh-lhh nn:n: un:un!unj

gunlnqy, lnﬁ uthlr

'llnﬂ:q- kmgu,t:nn nr. lnnlt Middle
with p¢-|1h1y 811, {pterventng -
'Hd !Hdinu of ‘at hnlt two
tinn nkn recorded in the bedrock

pn.l.tiﬂ mAY be - pﬂrnnt. Pleistocens

7 - -and Innlnt ti.-n are r.pJﬂtnt by ll.:ti.hnu l:ml.u of

pind:nnt and vullur glh:

1nulm!l hiuh l,ngli nnr-l

ation’ Efflﬂl‘.ﬂ-! Etruﬂturnl faatures
nnd nv-:n fmit-. nmthmt:,

!‘uldl of iumu di-gm: of ngnitudu and nnnp.l..:it:.r,

- @thar !nl‘:u:n n!! d:.rnullil:

1f tha arnn uu:p -1tunt-d

and lnu,gtnﬂu rngiﬂntl nntn-ntphinm.
1nllmn—n‘hapl.rtnf|:h¢mld,
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1ie within the Mount }f*‘almk_
angles, Alaska, and cover about \
700 square miles.. They nﬂpm:l.llt.aif hnu.mkd on the |
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Ririine diatnncaa to the nenrest Alaskan Battlamenta-'f‘
. of Parter Ialahd, Bettla p ahd Barrow are 60 _l_g, gyd 320 -_ =

mi lea’ respectively No - ohds ‘or autnblished trails axe

’

present into ormwithin the area. and acoésa ia most eaeily

accompliahad by usa o! ' nll tloat- or, ski-equipped ALroraft

1|.\ e

3 baatxgcoompigqhed on £oot;

Hithin the area, traVel

= . ’
[

tracked Vahicle travel w uld be éxtremoly dlffioult.oz

1mpoaaihle aouth_of the ountaiL front.- sn;llow draft boats .

- <. ) =

might be used on the mnj?r :xvats, pakticularly on ths \»-Tﬂy*

Hulahula, the largeet anﬂ deepeat straam ih eue a:oa.
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Tha Romanzof Mnuatainc‘ﬁet@_ﬁi:ﬂﬁ namad by Bir John IR

Pran!clin u.aza. p. 145-1/ 7) iy uho‘saw theiz anw—olad peaka S
-,ﬁtom the Arotic Connt. ‘ e namé whn latat reatxictad to ~t A
(X NN

that portinn Of the moun ainn;

""atween tha Hu"il.ahula and Jaqo

/ 1

.fianll (1919, p. sm, ‘who, while =

" Rivers by Ernest de x LJ

' sinqle-handedly undartaki:g,geologic and-tépographic
i'inVGatigntionﬂ Ln notthoa'tarn Alaaka, mrde .two, ttipa intq

tha aroa Geqlogy

-

ccomp iahnd on thasa tripa was of a

\.‘:A

-* ALetf£nq9e1l w 8- an acu;e obaerver) many of hiﬂ

'.'\ 1’."' I

;;Sable, and ﬁ H Lachenbruch,

S - v N o - —\
'\"._'naiqsa.nce along tha— Okpilajt. -and | - -
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Hulahula Rivers and u.l.u:'l.g l:h.l frunt. of’ thl nuuntqinl batwedn
these rivers llfhitl:ingt(l:n nﬂdilhll. 1948, 1960). This \rm:]:
aw.

I.'i'lﬂit'lﬂ'i-h ralatively Eafinmntl nn I.nﬂinqwall'

\ sarlier observations. | ! : : B
.l s 1 :
‘\_,f Nature and Scope of Present Investigation
Floeld studles undm't'i.ﬂm 'dhrtl}q the l_ﬁ of 1957 and .o

195! ware pnru of a pfujuet punnnd hy the -ul:hn: inM

"I.'hn purposg df the overall pruj-ut "‘E to p:'nﬂllnn a r-lluulr e 3

L]

d-tnlhd gunluqic map of the area, t.n dut.ur-inl the age and -

ralationghips of the vazious rock u.nitl, to-compare the -

‘sedimentary and met

-

other areas hl noctheas ern nlukl. and-to “uu-tn the

s F i st =

ic l'uul III]‘I.'II!I'I:H with I:hnll in

it:ur.-tunl l"tu:" and punlbh mlu -in-n.l. pnmr.l.;l.

i EIpd.utnﬂiug ul' the tec tun!,c ngn.l.ﬂnlnn of . thn area in

relation to uu- overall r:m of the uuuu Range was T
perhapa _thq_nnlt. important mnlmim hoped 'r.a ‘bé gainad TN
from the ituﬂl“. ; oA

L ]

¥t _ '-I'-'ht p:mht rlpﬂ::'r. Iu h-::lptiﬂ ul-d 1nt.|rp:ltlhi‘.u.. .

nu-m .i.t‘ :mr-n a wide variaty n! g-ulu-gln !utum, it
.i.- d.'l.fﬂ:ult. I-.n u-:ﬂh-l ta mntmu to unnmtntim in

: : any m :uhji:t.. lnqt Of the writer's -Hm'tl. howaver,
ulr- Mnrtnd tn ltudill i
n.nd thl g:rnn.ltiﬂ :onkn

f structure, ﬂlrlicll stratigraphy, '
rﬂtl,mt m‘. glm:lu :l'-lltu:'ll

-tud.i.n. '!.'hn mulu are con-




'“““U ¥ Ghnlngiuﬁl Suzvey.

-
L ]

' tn unpuhlllhid 1:63 3Eh
-v;lu of 1uu and znu !eat.

'Burvey. _i ..

I' i 5 E i : a
Fleld work was unﬂa:rﬁ'u.l:an £xom June 10 to August 25,
1957 and from June 10 t Baptgnhar 2, 1958,

5'.-_1

'fha‘ﬁrftlr wa!

assistad by George R. K klﬁ in 1957 ‘and by Halph 8, Bunnall

in 1958, Trnnlﬂbrtltln hatﬂ#un the lrll lnd“Euint nnr:bu,

the main base of upnrati

aircrnft. Base cnmpn wer

and air-dropping u! fnud

ne, ﬂan by lki- and flnnt-nqulpp-d

e

Hﬂtahiinhad nt Jagq and ﬂkpilak

_Lakeu from which tnmpnrnry nnmpn ua:a muda hr bnnkphcktng

Prnfnlnar Hiiliam

c. Helly, univirlity of Hinhigan, yilitnd thl purty in

August, 1958 for nnnaultitiﬂn purpaaes.

nuring iilld wn:k,

he- gqblnqy ﬁaiﬂmﬁﬁpﬁd"ﬂlruntl? on’

high altituﬂa Tri-mntrng n, varticnl. and. trnnlvirlu anrinl :

phntnqrnphi, lqd lnu_ultLtudE ﬁbliquﬁ phutﬂgraphn- flown

hﬁ' th" U. _E. J_.I:.'II'IILHJ- NEU‘_IlF,

durlng f:eld ﬂqu Data

lnd n priyhtn buntraétnr !nr thl

Thﬂ photuu w!:u nlnu uaqd to

_-xhand n-ppiﬁq into thnnn pa:tn nf-tha area nut q}uited

Here ﬁ;nn;furruﬂ from aerial phn:nu-;

prbpntuﬂ hy the U. 8, Gunlagical

'apﬁgfjphic nlpl with cuntnur int-r—

Tha hidimnntary ruﬁTn -ugnled ln thﬁ nuqthueltarn part

of: thn ar:u, hetveun the nkpilnk nn& Hulahula Rivafu ﬁavu

3o ._-

unuuring this la:gﬁ area

-

fhgnn denniihqd hy Eunnlll [1359}.-

Etudiua ni glaﬂiutiun

. 11959} Ihe Hritar grlt Eullf q:knuwlidgh- thlir hilP iﬂ

1n a rnlntiv¢lg ﬂha:t time. -
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. low hilla to the north,

Jmassive, 1rragu1ar1y-aha ed moUhtalna.z

- A --Jesoagaruy . .
' o ':To'. i ggg Drainage : __'1;ﬁ-
The higheat and moéJ rugqed mountain maas tn the northern

.Brookn Range, thé Romanz_fluountainn teach al:Ltudes of more »?'

- to other oomponenta bf ETe Hrooks Ranga; the Bndicotts; _

Bnirda, and DeLongs. Th _Romanzofs rise rntbar abruptly from
S R A

_d their nartharn pqrts consia£ of

high, mostly'rubble—coverad uplanda with terrace-like f ) R
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. 3 RATIGRAPHY ‘ e
_ Sedimentary and met Badimentary :ock unite 1n and _
adjoinlng the Romanzof" M unCaLns 1n010de more,than 8000

TG
£eet of mogtly marine olantic and oa:honatgfkocks,-ranginq

s_,

from probahle Devonian to CreéLcaous 1n age. fTBe unita and T

‘their general charaocter . and thicknedhes are ahown tn table 1

Racks of Devonian(?) age apPear &o réfleot miogeoeynclinal

‘éeposftionhl envifoﬁmeﬁt‘ yogpger Paleozoic and r:iussic f--‘-

séquencee have shelf charrctetistioe Juraeaid"and c:etaceous.

rocks may indicate‘miOannynclinal aondAtxons.:f:-'IVI_ .-"';-_'

Suhaequent to tha p: liminary descxiptiverzeports ~on- v . f--L

sedimentary and metamorph}c'tocka in part of thé AIGa N

1
(Sable, 1959 Bunnqll 19
Brooke Range by the U S

—\_\

Romhhzof Mouhtaih stratig aphy hdvf bean :aexaminéd dhd

s vad E 7

‘g@éﬁfﬁﬁg3£§;§;1§ga§§iiﬁi§-aphic paaitiona of same units in o

::ﬁhe Neruokpukirormation a]ong the Jaéo Biver pr@viously
. 19-25) wexe incor:ectly 1nterpreted

cka repiéaentinq the Skajlt Liﬁe—_

. P
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: .T:h.le 1. SI.-nIJ.'f uf npd.i.unta:}* :;ﬂnta and :urhr:ial eh-pnu:.u, nnunmf Mountains,
e . nnrtl‘g.a:tam nlnm e
\ ' mipmum . : . r
|t THICKNESS . , GENERALIZED DESCRIPTION
L | M q:m‘.l , £
i — -
/ ﬂ'l?-ﬂ'l'l'? Ellﬂiﬁtluﬂ.;l and alluvial sile, - i
] sand and gravel; mostly granitic
Sl | constituents. TIce and ice-contact i
deposits; ti.'L:I.. coarse morainal {
2 deposits.-
= 2 : ﬂmmwwiitul-'" .
¥ chp B e itﬂnu.nnllyha@ .
‘:'“"-'.3_"-‘-“‘3- Kiﬂﬂlpﬂmﬁm i J;!?;'W“' b Frtdu-.in.l.ntn' ﬂm'-sl'rn{ e -
| ! % e e e s = ..'fl:'. i Sl 'l-iltr shala. -Basal si ty Hl'tlf.tt =
. e v TR n v b ulwith minor conglomerate b-iu
| Uppex: Triassic | Shublik Formation.'. Equil'?u'u Black pnn-ph.t.tc limestone and
| vl ey, o Oy R . ..'|shale. "Basal phu-phlﬂ.: sandstone.
Triassice | sadlarochit Formation. ¥ 8 _
Fo ey quartzite member . . | 700%=8007 |Medium-gray massive guartiite with
. i 7 Rt 7| ; ,tnt-:h-ddld slate, .u:-y sandstone,
¥ y shale member qao0o0t - I';ndmd.mtly d.nk-q:;i‘ lhl-ll and
: P (200-600+7) |8l laminated to form
3 ¥ . : thi.r qum:iu hld:
ferruginous sand- 200t r-:ﬂgi.m qmtliti uit.h minor
stone member lomerate lenses, interbedded '
\ e 'i':L alate and. ferruginous sandstone
i ] i
Permian(?)- Lisburne Gro 2007-800 l.'.'a::'hmut- r.;nnk:. Fine-grained to
Pennsylvan- . Wahoo (?) L?l:ntnn- v 0 #2004+ |coarse fossil fragmental limestons,
‘fani? - Alacah Limestons 2007=560 - |dolomite: lower part siltv and
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equivalents of both the Kayak(?) Shale and Eekiktuk
Conglomerate; 4) ﬁiﬁ 14k llhnnd that thl-up_mt bods of
the Lisburne Group probably inolude equivalents of the Wahoo
Pormation; 5) the probab l:lut:,r:':""tha.t ‘the llt:u-:tura'l' _grll-ri. of
the Neruokpuk Pormation .is at nmidluhla variance in
nnuplixitf and tmdl to| those n! nunqnl.' unqu-nﬂal

o rm:ku in this report inu1 udti.lﬂht.heml h-d, seta uf h-d-.
unit, segquence, and saction. The terms r.n-rr ml:r ulltlﬂ
thickness mmnt{m Bad .ll ulu-d to dnnnt- A lnﬂ: u! |
rock that is separated fxom th- ad;nining layers b:.r a P
difference 111 '.chﬁlngy, a ph:,rl.tﬂl hl.'gl.lt-. or hnth. n.tm.i.h: I_

b9 Payne's l.’l!:“ll Idnfinltiﬂh uf 1illl.ni and I'I::ltun. E-t-

of beds ﬂlﬂ'lﬁtlll succession nl beda n!‘ similar lithologic

chsracest, &8 shale; Whicn:lie between rocks of visually

different 'nmnct:r; as qandstone. I.Tnit_ is 'used in a

_.qqm!.tnl un‘r Idr ‘any of He above terms; jand in & rock-

ltl‘l'big!l'lphil'-' nmm:htu.ljal sense.  The E:J_:p sequence
luq‘gllu n.n inl’.n-nd genetic or time connotation for a 7
pur.cehuiurn ut units, Suc tion denotes a. :per:tﬂ_.nl;r located

r a
B adn . i

ltrltLQInphiu 1nt-qvn1. Sl LE e O o
1'|;|1 tu-u =Lut1p is fusad in ’I..l_la.l?_!.!tjlu:,,l_._f:l'r_l’ll for

auhmnuuu-nrﬂ nqillnmuﬂ. rocks as di.iihqul':hidﬂ'm

those nf dﬂ.l.nmj:l;r carb:

thu llhtl.'l.'"'j quc ul d

nt-u -:nnpuli.tlun, r-ql;r.'llin of
1tinn. j Dulnkipticmu uj!' both’

i

¥ I:_‘.l'plnl are bund- O thﬁ Wentworth



.+ 2 ] “ _
scale, and the ldjnutiu.lp:qflull 'ﬁllr' and "li;Fy“ roafar
to grain si 26, ‘The ﬁi shale essentially Iﬁllﬂ-l the usage .
of Pettijohn (1957, p. 341), ae well & the nllnnitiﬂtim
of clastic C;.'u'- axaminad ln'l-.hin l-r.-l:inn EI._;;T .p- 291) . -
Descriptions ul atratif. r.“.'i.nn nnd.' lp.'l.l tting pl.'np-l:till
genarally follow those i.' H-l:lni, .l.nﬂ H'llr (1953, p. 383).°
The color dasmignations arrnp-nnd insofar as pntlih-lll : A
the color names of the lti.nnd‘. Research il Rock Color
Chart (Goddard and others, ualfn;. Pplinea %t rock-
stratigraphic units and n:-innl.ltu:‘tl t-rlinnlm Hﬁ!‘ﬂﬂ
with the Code of Strati raphic Hn-nnlﬂ:_un_ Eh'-lrlnn_-
tmilii.nn of Stratigra e Nomenclature, 1961, p. 649-654) .

Section th%utn“n of nr:ﬁ.i.nnl:m:fy rocks warh nhtlim
by -mul'.ﬁﬂhgd.l inujuding plﬂ-uﬂ-nnlpn: I:rmrn. '

'“Mnltiut-r trllrn:u, direct lluur_nr., and astimation.

~ The n:ulﬂnq thicknesses ars l.ppmtutl: "'tm of
tha terrairn a:u! the n sity of covering a relatively large
area in a 11;11‘:1& timé p rlﬁd ware Ill:‘hnﬂ which preciuded
a higrmr. d:gru nt‘ unnur-:nt -m.'l.'lql' and iu:r.tptiﬂ detalil.
i : Laburqtqrr itudiu ineluhd n:—inn'inn af lurrr
tp-m:iﬂ:m undar t.hn ninn-:uln: llcmcm and “-.inatiun ni.'
_flu ll:nnd.p.l.'& thin sectlons of the sedimentary rocks.
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Name and Definition d
The Neruokpuk E&hilt as firlt.ul&ﬂ by Lﬁl;inqunll {iﬁii,

. p. 103-105) denoted. ehiefly quh:tnt.- -ch.t-u in an eastward-
.trending belt “from a point west of uur r.'nnl'ntng to the
Hulahula and probably to thl ﬂtpillh _and hlrnnd' | Laffingwell
included no carbonate ro ku 1n 1'-.h- Heruakpuk ' Hhit'ﬂngtqn '
and Sable (1948, p. ]-ll Illn Iﬂltllﬂtid ‘the- Neruockpuk to
non-carbonata mh baligved to h-n pn-uiu.tn.lppinn in’ l.-gl,
:im:].u]nd uniu m‘. ph:rl.u. @ nmi u:glllj.th ...hut did not l;;;:urnpt
te aubdivide the formatiaon. P '

Sable {H!ﬂ. p. 17-26) mﬁ..u-iud p:nl.udnatf Tesulte
of his 1957~ 1553 1mrntt;| t*uﬂ.ﬂ; .l.ncludinn‘,- gunarlliflid
larl!{tlr nn.nl.l.'l IEIIIIIIIEI of Neruokpuk

rn-ct: llnng the J-gn Biv:F. -mi hri-ﬂy din:l.unj carbonate

&

«indescriptions of an

and clastic zucucﬁw..t of[ the nkpilnk River, . Bunneil (1989,
P m-:u diumlu two -n-hun af the llg\_mntpux nnrth of
the gnnltic.rnck; hntweaL the m:puur. l'mil Huhhull Rivers.

R-nmt utudiu h:.r th U, B. Geulwical Survey in the®

eastarn Irn-!uk_p hnqn are pusmarized by Hraage and u'l:hj:rl
11961' p- 2182~ 3185). ~ The lenﬁkpuk ia t-nt.tiv.;y sub-
dlvidm! h;! tha: lnl:n mn o
r.mi.lt Illhlll u;d rJu -younger
phrlllta’-'qh-tt nlnhlr., E 't nf the lt.nluq:nn, thay ineclude

L RS

l:wr ud{[itiunnl um 1:: 1n t e Hl:unkpuk rumltiun, l .li.mutmn

_Ill.'l.' Hﬁil: :l! the Rpmn:a!

Hnunl:l,lnn. l:hl qulrtlitl-

la-her m& 'rnnngér 11--
| - % - ; -"' A

i .

1

| =

1 Y o ; 3
"'4 . 1q I - o ¥ : P I
x| - QL £ .
W e Kz, .
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interprat to lie between the guartzlte-schist and phylllta-
chert membera, In add
l:hii-phrlliti-ﬂﬂirt

|tlnn:, thay interpret the base of

r Eu r-pr-lint'" a reglonal uncon-
tn:‘lit‘f n! considerabl llgnl.tudl in part m.th nmlnr
dumrdlnu east of the Rmhmr Mountains.

In EP?- port sa
carbonate rm:kl ‘are co lmtivﬂr uln:im tu ‘the Hnrunkpuh

‘l-'ll thil'-'ll: rock units inuluding g

. |
: Formation. Some of these pan 'be prqvhiqnnl.'_l.y.mrnlund

uir;h members of Brosge i ur&un f.lu status ﬂt-nthnr units
ia uncertain. The InruL&tpuk l'nr-ult:lﬂn inm & ru:-lnullturll
unit of ﬂ.:l.'llrl-l llthnl,ortﬂ in Hhinh the pnudil;r of foasil

remaing, tlu :hunnttr and thiuknnul q! nthl.c units’ which

. lndi.l:ntl tha pﬁillhtlltjr of. rnp,i.d i.nd' l.l- :rit. unpraﬂintnhli

facles nhangn, the unul:m!nmitiu ui.thin h.m!l ahnva the -

b chkoais !omhim, nnﬂ’ ltrul:t.uul Mluttr and ntmrphin make

thll unit one uf the mlnt -n].ﬂiEh: in H‘I-'I Irpahs aangn

niltrihutinn nnd nutcr |

llnc:.-hs herﬂ ulnrih-l Itu th-a Huunﬁllﬂuk rﬂmptim are
n:p-uud llm:l: pnﬁl:inuu aly, mnnd the:' pn‘r.l.phnr_-.r of the
grnniti-: plutun except lmthtu nnrtharn l;:l.niu of exposure,
nnrt.'runt. n:l.' ﬂ'll plutnn llﬂmg t.he Hu.'l-hu.'l.- nh-r. ‘and” along
plrt of uld Ilnn C:'ui; A faw nulll Mﬂlﬂd l‘ll'li.nti of
t.hl.l Iumtlnn lie within m: m:fl:l.l t.hl q:m;l'u .n.lnng {te

n-urn md m:mthurn ma gin:. m.thin ﬂu uu..' ﬂuuukpuk

. lxphiuun nncl;mm; m '.'..hur :uu aqu.nrn nﬂnlr but much

; i =,
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least 60 miles to bnrnni thl Ennldiln border (Brosge and
¥ othars, 1962, p. 2175, hu} :
| " In tha Remanzof Hnuntdlnl. reslstant rock tj'];lul include
quartzitic and -:nhhtntL tm:l.tn which’ nﬁlﬁptilq lnlt nf th-
high nﬂnn;ainy nﬂjnlni thn g:nnitn along tha Jngn -River

gl

‘and in thi ﬂﬁpillk Riva Ihaldultntl. 'the al:hnnltu and °
- : fina—g:nlnﬂd matasedime t;xr tﬁﬂll‘ﬂtﬂiﬂh]f weathar to
L rubble-covered hills and IHIJIL. although the cirhﬂnut-
rocks along sha lnllhul' River and 01d Man Cruk- are highly
:-iiltnnt, lnd H‘ﬂthl: #u bold, plnnnnlnd ulif!i. P-rhlpl
l:hu thiar.alt mﬂ most tj.nunulljr exposed lncﬂ.nna in:the ==
area occur 1n thd north Elninq qnunnllnlidqi glnn? west
slde of thH—qun livnr 'tnﬁhﬁ Bnuldié nﬁd.Hht Creeks. Those v
nlnnq the Hullhulu liuur And ﬂld Man Creek are llsn Hull
i, -xpnled hut r-pr-lnnt thinnur intn:rnln-nl the known l-runtpuk
Inw Places, ra&. of’ t;h- Nexuokpuk . !ﬂmtinn are

highly. dttﬁruqd,uith wa 1-ﬂavnlnp-d nlllv:gi lnd schistoaity

o

funtutul.- !ntiru nnunh:innldul,
"“a g
plrticulnrly qhun- ‘south. of ﬂhu qrnnitH 45 “the huadugtnrl

4 *which nllkl urtﬁinll

~n! thu ﬂtpillk Hlv-r, appear to dip hnnuulinnljy nnuthulrd
ﬂh:n ?ilHEﬂFfIBH a diltlnct.- Closer |tl-1nut1pn* hﬂuivnr,

: ruvunln 1u¢u11nll fnldn anﬂ :unnn of shaar uhich glnl:llly

plrlllll Enllltinn in tjﬂtg,ruﬂk:. which {ndicate much
ltructurnl ﬁupltnttinn Jtht unit. 'Q, ."f i . o
¥ fv’”' e | Bl AT ST ST oo A R ey

|I 1

-||. .'I i"-"'_ ‘I

Lithulggin :hlra:tir. Iriﬂknuu! und Curgglltiun
| Hﬁﬁn;ndinlntnry :upk: of’ thn  Neéruckpuk. ru:matiun include

unrhnnit! rﬁﬂlﬂﬁ 1n pnrt uiltv tﬂ 1|nd¥1 guartzites and .
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schistose quartzites; ph]tlul:i-, lrgil‘.li.tn; and olatea;
and minor cherty rocks, (The total thictnaul of the formation
is not knewn, but is hnl|¢w=ﬂ tumhn in nannl ul 4000 E--t. -

,'I'hrﬂ aapantu ‘l:l:lj in the Romanzof Hnunl:llnl dllplly |
.nniwhnt different nequn cen uﬂluh at Prnﬂtnt ‘cannot be h i
correlated with certainty., Th- uhr.; ;rpn: includaes : .

S 1. Jago River. s, i ; ‘
- 2, Esetuk ﬁllﬂlur and ruuthuiru. in nullhull drainage. ‘
3. Hulahula River and Pld Man truut 1n nnrtht:n plrtﬂu!
area, _ _'
—Tn-addttion; - clastic rocky wouth-of-the grantte pruton-may—
ot rngani;iﬁ.}n_fhlthdbi areas.

' -
. T R T

represent unita which we

=

1. Jgg'-niiir.- Sable (1955, p: 19-24) discusses the

-t nt thi lxIl Ind describas a

i i Ein

- ﬂ.‘l..t—l:pnl-d I'IEI'.IM be Bou I der .ml H-t Cmtl, wast .

——

_ of Jago Ilvit. Rock ﬁhi 1n thil.ri!-rtn:- sntttan,
- condensad !nnl the 1559
revised, are lnnin 1n bile 2. O Lt S ! &

e ) l“hq _" ; “ oo ” '\..
n-inh this section cplo-silicate rocks reflect altaration

Tt w.':'l'.h thiqimnun partly

iy

by Hmpllninnnt nf ndjqini'g qunitn. Unit_rul;t;onnhlpn in
- -the mection appaar to p- th:-hl-. n-adlng-taulti, it
ninir-litnﬂ 2ones 1n unit 1 or

' prliiﬂt. 1141' #ﬁnunﬂﬂ ;

Lie at. th; base d: unitn 4

unitn in Ehi r-ﬁ;r' ;'inthlnn nln'gn tr:n-d un:twqrd

- lhnuh 1 nilii vha:u th;r- ;;-trnnﬁltud by ﬂrlnitq.:,zaut of
the’ ﬂnqn nivi:; ;1&111: ’? tl & & tn'! p*lii“qpttﬁ‘nre

'ﬂ
I':' - b : v Rt [ & i

15* .'u': Tl- - .
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Table 2. Generalized dulcriptinn of Neruokpiuk Format

o

ion

reference section between Bouldet and Met Creeks,

Jage River. p
Map Unit, gv By . Approximata
Symbola . AR Thickness
(Plate 1) Unit g = s -~ in Feet
: | i = ) - ) I

7. Greenish quartzite and schistose
quartzite [{up to granula size -

- graine, with chloritic and
llril:.l.ti{:_ ﬂuh-‘--t; 8late, and -
minor limy asndstome) _ ' g

~. 6. Brown-wes ring gray and oclive-.

gray quartzite (up to granule

.| ' wew(8ize, with minor silicecus'shale
: . ‘or slate) By h e L ¥

N ot FO T | ¥ :- A L ;
5. Gray, greepnish, and reddish argil- r
e N : lite and phyllite, siliceocus shale

or.slate, rnd light o dark gray '~
nkp ‘ . chart . ; i

4. Dark-gray limestone. (in part sandy)

' J: Brown-weath Elngugiif iulrt:ipe (up
~T “nkb . 'to gfanule| saize, with minor cal-
‘careous sapdstone). |

'ii'n}if-limiﬁ 'h-.lﬁdldrayilﬁ tn-jfnln-
- ish phyllite (wlth guartaite,.dark
- ‘mlate, and schist) - - :

nkl - -1, Black.and gray limestona (with very .
' '~ . minor slate, phyllite, ailtstone.
| 7 and quartzite; sandy limestona in-
. Uppar part) = . 42 Iy
{Agre : .

700t

asot
306t

400*
700t

r

looo+

T e S B e




u'imlt identical o those in l:hair li.nll'l:unl member. l:rn.'ltlw
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oorrelated with tha a.hnnr-l-'r:nhuill:-d units on the basie of
lithic and sequential ll:ui.llrlt}'. Unit 3, the I;ti.'.lll'l-
woathering quartaite, a ars :tn be the key unit Iﬂhh tias
the two belts of. amnm 1 nlt of the Jago, ﬂu.l ia und.r-
1-.{51 apd overlain by unl.t. of lﬁl.htlnr lithﬂlﬂﬂ to that in
H‘Il rlhrtnun ‘section. re, unl.t 3 is, prnbah,‘l.y -n:-- than '

800 feat think and on aer nl phnhuquphu nppurn to thl.nlr.un '

@astward to a point 12 milaes ul{ of the .:lngn.. “where ic

strikes under Hii.hlippl n rndr.l Hentlrnrd, ‘unit 3
appears to thin mﬂ pinch-out hqu the seguance ia t.runE
-catad by grlnil;t. _ : el ;
Cnrrﬂ-ttm: with H-mnkpulr. Fﬂmttun unit: &hnm:i.hld
by Brosge and uthan {1951, p. :.].Hn::ﬂ.’p}. u:a -hmm in
figure 2. nhr.'t. I..'I.m:t.nnui u! ﬂluﬂnm ututim unit 1 Illil

2-4 of the :-!nranne section prnhlh‘lr npule.nt ttu limestone-
phyllite menmbiar, as ‘sugg m h:f the lmﬂr ‘nature n! the

Lun-tnn-. -:urmge, iﬂath. g nl some :l:hauta rocks , minor

dark nhu.l.u. and -nlt—-uu;l ppn lundltnrin. t.rnlt 5 Aeams

to =u::up-md with thu ph litd—nhlrt :lmhtr. thu hna of

which is hllinv‘iﬂ tﬂx rlp:l.'ilunt a :l:ﬂl.p:n.l.l. nngu.l_,ﬂr nnﬂnfn:ll:l.tf :

of cunli-dq-n-hlq nﬁnitudn t‘!rmg-u- and othars, 1g_u._ p. 2182-

2183).. Ih: upp-lrmt uni of the ﬁfﬂﬁﬁi"lb&ﬁm, 6 and
4 ﬂpmiﬂt lltnnmghu j: t.h- m:tltu-nmiut member.,
Ewwgr; t]uh‘ pnni.hl.mi in-the tp!-ranq- :miﬁn. mrl:rlnq
unit E uhi:h ,tl t.-ut.ntl.val nhr:lhtld w:l.'l'.h thu upparmit

pu;t of 'I:Ju Hntunkpuh, duﬂ m:lt. uu:r-l'hnnd wuh the uequnnuu




- f EASTERN BROOKS RANGE
' Northa Bel% b

-
I

P

Loy

ROMANZOF MOUNTAINS

(Modlfiad f;am Brosge, Dutro, > Hulahﬁla River- Jago River
e g * 0ld Man Creek {Reference -Sectidn)
Kayak(?) Shale and
A
ggkiktqk Conqlomerate

“|6. "Brown" quartzite

——FAULY 2

7. Green qﬁarﬁﬁite T

;ﬁerubkpuf Poxrimation

{ {if':fhinéﬁgﬁlféafeherf'mémbéf N 2 15 Argllllte- ;
P L TR U e ' phyllite—Chert' _
- - 0 Y SR Sty oy S S i oo U / Ll
o % > / / S S : 4. Sandy 1mestone
R jviﬁjif ﬁ'flf?l;TV L W ; .3.,“Brown“ quartzitet
- _ e e leestpne- T I 1 . o
) 2 ,j&hf phyllite member ARTIN 2. Lamestone- :
e 2T ;b&*' ) T S P i | Ehyilite
v il T T e ril oo e IR L -
- AR :Eimestonefﬁemberm s Sllicified 1“,1 Llnestone, '
L . TR R B carbonate unxt :
SR g Ll D .G T-ﬁ - . . .
R L A Quartzite-schist member- Phyllxta—qul rtzs.te Flees et i
[stratigraphzc gos;tion(s?) ' N unlt - L )
: : uncertalnI i . ' s
e '-Figufa,z, Chaxt showlng snggested correlations of samg unlts of Neruokpuk Formation
' S Ain Romanzof Mounta;ns w;th regidnal unzts of northeastern Alaska. :

-
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; z .
&as:rihnl by Brosge and trﬂ;h«irl, who suggest that thelr
guartzite-schist is older uun thlh‘ limestone mamber.
Possible explanations are thn_': Iqunruita-—pnhilt lithologiea
may ogour in rlnri“;i:hm one ntr;tigr.nphi'u interval, or that
a major dislocation ocours in t abova. :nflnnu- saection.
If the quartzitic r_ﬁ_r:.l:u ul unitl 6 nnd ‘:I" Aare in reality

. older than the liméstone unitl J.,'.,'r.hem trq._- _qunr_t:il:n are

probably in fault relatie lhip-wi;th.- the undexlying unit.
- : , Hirts SRR R ; ] o
- The apparent anntinuity of the: uq'unna{l nn'hnr‘_ﬁ' the weat.

= ahd euut Eidﬁl of ‘the Jag liv#!" hmvur iqulltl that it

ia numnl. lnd tha posaible _pr-.l-nr.-..n! ‘a ,thru.lt--flult- -

-u:‘

within the uqmnm is nnj fnétl'.l;ii'i:hnﬂ 1f the teference
section ihﬂinut«aa a norma

i:quunr-u n! I.'D-l:kl-,- than uppear-
most units '3 zmd 7 may rupraaenl: a n.i::ad ut:nhlm of

"ﬁﬁrﬁqmsynclual mﬂ tugnuu:.rricunnl aspect which is equivalent

- to the th.ir.-k ﬂppa: bnvnnijn :_Ea.uu:_.rpt C-unqlt:_lhurl.tl_ (Bowsher

1" ana I:lut.::u. 1!!'5"-'] in the ¢ t-rﬁl "B‘:Sdﬂ:’ Range and to Upper

Du\rum.an claﬂtiﬂ nad.im tjl' rocks in the Yukon anritnqr
T tHnri;in, 1&55. p.,illn—-zl 1]. The p-qulihl.lit thlt thase

gra,ruacﬂ:e r_nr::.-ka I:nr h-n 'n:nlc 1:1 nge 1.:- also. wn:'r_hr of
:anlidiratim. Bnth of uu"puglihlﬁ Fnrrala_t:.pl;n__ 1_:-_
lpll:ulltivn._..". '.; R ; - )

In thiﬁ nut'l::l.nn the ul.rl::.i.i:u in th- r-!l:-.nﬂ lucl::lén
are nch.i.atnﬂn. ﬁdecnnui] u]inm: 50 tn *5& pernent grains

: which are ::-ptullud, =ﬂuh-1‘nund tu nngulu, and p-nutl*f

. sorted ind pll:kud+. Gra.‘.nd‘ mmht of quut.: {Tn'tu 95%) .,
L plnql-ucl“l Iprﬂblh].! al_]gilta-nlignclut, 3 to 15%), perthitic

1 =g o S . - s
- e ;- -

A 3 - 5 5 e el




*'”“Chert, and plagioclase..

microclina (5 ta o0%), wa rogk ftagments, and minoz

resistates wnioh include zlrcon, staurolite(?), rutile(?),

laphene, and Ore mlneralﬂ.. Méttix materxal La microoryﬂtalline

quartz,_aericitey chlori e,-and locally-iron oxides and
blotite. Chlorlte appea 8 to'have replaced biotite and may
indicate retrograde met orphiam., Although the peroentagé
of qua:tz in. hlqher, the|mineralogy reaembles that of the -
granitic rocks of the- are a.l Grgnular mic:oaggreqates Qf

o

matrix quartz in some sectiona also resemble the bimodal

/\

size distribution oE somé of the granitio rocka. The rouks

can be classified as 5ch<atoaa quart;ité,_and most of them- 

wera originally feldspathic‘grhywackes.T' ﬁﬁ‘~i'

: Carbonate rock in gAe reference sectioh is fine—gzained

N ——-\‘('

caloite marble with a few floatihg grains of corrodad quartz,

Laark opaque material ia-

|

;*probably orqanic. carbpnate‘@fains are commonly elongate

AN L

peome i b s 0t

and -aub—pa:él»lel.:-_ S U

4.

North bf the'refererce pection, rodks whioh underlie

the younger kekiktdk canlometate are pdorly exposed on the

_east and weat aidea ot the Jago River 5 and 5 1/2 milez

‘ iaouth oprago-Lake respectively.. These consist of perhaps

 7_5evetal hundred feet of maxoon and greenish thllite and

1esser~5ﬁoun£s oﬁ achistone
. B N
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highqlt mnuntain in thu

Most of tha nb-lt1t4

Hnrunkpul Formation rudt: exposed

south and west of the refersnce section are quirt;it.i,

Pt &

nchintuua quq:t:itau, sl tes, phrllitu:, and black graphitic
rucka which -trlﬁh southwest, : nuh-pirullil ‘to the margins

of the grlnit. ints the

character and estimated

lenk River h-lﬁultlFl. Lithologic

1=xnnl:au u: the liqﬂlnnl ndjnlning

the granite along Schwan la: Glnu}n: Iﬂnllnr. 4553, pltlﬂnll

communication, and uril*
author) indicates 700(7) |

cegsively overlain by 80

__Inlt_ni__hlnnk_aljtn4_1n nldid_uith_nhﬂnuchLquiﬂnﬂ !-l:_nt.

quart:iti and "black sla

and field photograph study by the
j - " - -

feet of qu.:t:itin schist suc-

feet of light-gray qﬂa:t:itu, 200

a". !hu 'hlnuk slatui“ appear to

lim rnughlr hlnn# strike g_}h dnrt grqphitic rocks exposed

farther wnlt iﬂ the viel

g bl o

was not -nlily lnclllih
rocks 1nq}nﬂ=& dulln;nt
black limestone, much
and lesser amounts ot gx
qulrtiife.- iBla.unk- slate

pirlhnll cu-uunicitiunj J

nkpiluk Rile tu:ks.

——

Enrrtlltinn nf thn,

1t¥ of Dntk Glu:i-;.' l-d:uﬂ&.hlri
’ but_nnruin;l material from ‘these
raphitic phyllite, schisg, and
ainuted scoty-appedring material,
and brownish phyllite and
is n;iq i&pﬂ:&?ﬁ h&_léulér'115ln,
o uuﬁllitutl:th- ugghfiﬂ;rn of the
rnﬁhirﬁinii;-sfﬁilaﬁlﬁi;é_nf tha
R _:#, el Ay e

rlphitla and cnrhnnlnanul rock#

.Hith thu rnft::n:c nnctiun is very tlnuuni Ihn-mnlt

occur in. unit- i nnﬂ 2 o
qrnphitinﬂruqhu tu thl 8

ot TR B A B T

T

the rllir‘nnt qa:tinn. but the

: :nnpqrnbi- llthalngic aqzlvlltnti, black 11-£utnn| and slate,

uthunit_nlpnp;-he ;;hqqd into these

=



- _ Dark graphitin or narhnnauenul :ﬁnku comprisa nnlg
.minor parts nf the nupnTu:ué examinad in the haaduntera 5!
the Okpilak Hiwu:, and are intﬂfhndﬂnd with or overlie q:af
anﬂ‘grayiahrgrdhq chlantiﬂ &uurtzitan or quurt: ~mica and
- guartz-chlorite schists The guurtzitau, with minnr intex-
bedded slate, phyllite, unﬂ thin limy inndltnnﬂu, ara the
ﬂnuinaht 11thu1ngy in the ﬂkpi%qk haadwnturn anid are 5
tuntativaly uurralnteﬂ ltth units 6 and 7 of tha rufuruuﬂa

section. Thelr thickness may ha in eunils of :nnu feet; thly

uuerlie about 500 faet of phflllt& and quart:ita near the
—forks. mi—hha~Gkpiiah—and_LaGaLly—afe-intrudaa—hf=g=anitﬂ

2 E:g;n; E;;g;g; Thru- Lithalpglu unita in the
uultlrﬁ part nf thu area ingludEL 1 phyllit.-qunrt:itu unit.

e [ sandy linuntﬂhn unit, silicifiaﬂ clrbnnnta unit._

The phyllitaﬂqnartslté unit a:pquud along the weast
el uarqinu ﬂf thu granite nnuth—nf—ﬂaatuk Glacier ahd: adjoining
tha qln:inr tarntnun on tha aast side, ig cnmpuuud mnstly

of grﬂy tn grﬂnnlah, :ﬂT::nly 1aminat¢d phyllitu, arqillita,
; und ulata, Hith lnuaer

unts nf intarbaﬂdnﬂ graunilh tn'
hlack hlnded tu unifurm quartzite._ Bnma rnukt are grlphitin
the Ehinknﬂ#l 15 ﬂnknnwn; ‘a8 mnnh as 1nuu feet may hﬁ prﬂntnt.

B 1"'

: ;f[{ nwhe iﬁndy limestone unit 15 :xpninﬂ maﬂtly as ruhhla in’

-"a nﬂrthqas;ratriking haTﬂ aﬂjuining Esetuﬂ Glacinr. Hunka
_ cunﬂint nngtiy nf grly andy nnd uilty limu:tuni, in part
yallawish hrﬂwn plgty frngmantuL

1n_ [ Ry
'

ﬂne thin—a:ttlun nf thL limestnng cnutninu Bﬂ pﬁrﬂant

e

r:nl-::j.t; ﬂ'u.ni:ri"::. 'nri.th irr g'l:l._'l'.nr grai.n.n ::! qunxtz tl?l.,'l A =)
L |f. i b T S Tl oy x
= -ﬂ:fl:.ﬂst . it

handna,*uhiuh Haatﬁarﬁ
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chert (1%), and. p.l..lq.tn:r::r

ase (20). Some crr-tllllnu'nrnnqu-

weathering blocky lln-n#un-, and black tphusphltic?] shaly

to 111;3 limastona are

3

the lowar part ‘Sf tha u

unit is estimated as 5# !unt

The silicified car

Glacler terminua, close

rlllnt
it.

in what is believed to be

The minimum thickness of this
| 3

——

ate unit, -tpnltd north of !intuk

L}

rlllﬂhlll thl lilini!i-d anrhnnata

unit 3 to 6 milem north llunq éhu Hulnhull River und ﬂld Hng

Creek (p. 25). Carbona

very fine grained to ai

platy, and resistant.
thii area hﬂcnuaa ‘of stry
Intnnrn!nt{nnihipl

. because ﬂiiﬁﬁﬁﬁlu: stru

j ¥ 1ﬁ“plrt inminntnﬂ. nlltivn to
o

rnuku aru qnnnrnlly “dark gr.y and

-ltiu-t- nf thi:kn-n:-unn ‘mada in

tural nunph_!_t.lw.
£ _"I:I.hlln;tl-"-l._rll Il.l:ln-'ﬂ'l.'ll.l'll.tl_ are uncertain

u:i.izﬂrqi: rilﬂtibn-hipi of the .

'hmﬁhltq ihﬁrp-pﬂgp}nnﬂ, hﬂﬂlvgzq.inﬁ_:ha extension of field

 data southwestward by ﬁh
the sandy llupltnnq unit

otogdologic studies,’ indjcates that

1ies bé&tween Mississippian rocks

and the phyllite-guartzi

te uonit. The milicified carbonate

undt appaars Eh-pq truncated hy.uutrlriﬂg rocks of the

phyllite—quartzite unit
“tiq;-najlﬁe iﬁfﬁctural.

orth of Esetuk Glacier; the trunca-

cnrraintiqns uith units in the refersnce -lctiun on

the Jlg;u l.i."l.l'a;r ii:irlnqr"l

unlt Ily rtpre:gntiunnﬂy

.m.c-:'td.n b
li-unthn:: in t?. upp-r part of

Thl -md]r liﬂltunl

unit 1 uI 1n gﬁtt*i’ﬁf_thn-rltlr-nn: --:tinn; plrtl oY the

|111¢1f1&d cl:hpﬁate uni

: mlﬂhli thl lnq-.r p.r'l: of. u.nit 1.

rhrllita-quartlite unit aquivulqntu :ly not ba nrll-nt “An

1 ..I-\.
1:

L}
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1n:th‘uf th- g:lnlti nlunq nld Man -
d 1 ' y

|

3. Hulahula River £ old Eﬁﬁ l_unmll__'{i’lél.
p. 10-24) describes two rdck units that he placed in the
Neruckpuk Formation; a qurtili- member fthllihlﬂQUIltiitl
unit of this r!pﬂ:t} Mo thnn.?ﬂﬂufﬁgt thick, and an over-
lying silicified limestohe member (silicified carbonate -
unit of this report) abopt 400 feet'thick along OLd Man. Y
Creek, and perhaps 800-1000 feet .1uag the Hulihﬁii_iiwnr;
The ulllnitiqd =lr£pna£- unit Hll nintaknnly included in
the Hiqniiqippian Li;hurma Lin--tane hy Hhittinqtun and -
sable (1948, p. 6=7). eh 50> "oy - -

T :

_ The phfliitu-qulfilit- unit- is eipuild in a small arga -i “
along Old Han Craek. Thi nppit:ﬂf!ﬁ ;h'-nltly,qrip slate,
‘argillite 4nd phyllite. | Light- to dark-gray quartzite is

»

_dominant 1n the lower oné-half of the e:'_f.fé-m-'d sections,
Hunnnll'n'qpf:taitn nembar 1l-hl;I nﬁrr;int-d uith'th:
phylilti—ﬁui:t:lte'unit tht !lntuk Glacier ' vininity, and
is nnppud as that unit o pIntu 1. : '

Euckn nf th- lLlici ied =nrbnnntn unit are Hull Elpﬂlld*'- -

L]

on atuup mnﬂntnin sides 1nng ﬂlq Hln crhnk ‘and the Hull—

-

_hulu llva:._ B-Hltll pqr4111 !ictlnnl Llluttrutlng thc

rurhhla ﬂhlrlﬂtll.' uf thj unl.t -nd; 1u uncanfnmahli '_. -

.1.__. "

rilltinnshlpl thh overl ing runul n:u,nnnwn in! !igure L A

-'I'hn 1nuut'; m—uulkt-q tu unn-}hnlf of th«_t __l-qqnnni is
s : e .

'r' '."' A + = i L - —

LTI -
o
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A - &
. s
dominantly m-dtunr- to 4 rh-q::‘n:-, very fine- to !.‘I.na*qn:l.md;
laminatad to uniform ca uhit- which uut-.hnn ko lighter
grayish, ynllwilh ("ere m-uﬂlnrud“h and orange hues,
generally in mnlhiw, rTm'i.‘““n'd outcrops. Minor lime-
stone breccia ococcura in'the lower part, but the upper 150
to 250 feet im characte ized hr more iintlu,rm types,
<. such as limestone hnnnju in unite as ,II..ll:h as 80 :ut thick,
granule- to boulder-aie _:I.;l.nl_llltuni _nnnﬁlplun_rltr as much as
40 feet thick, 1-!-'.“"- J:unt.- of interbeddsd Black shale,’
siltstone and sandstone, and pisolitic to oolitic énrhnnn: ]
Llﬁiﬁlt-d.lnﬁ uﬁi!hru 1 itﬂﬂ!*ﬂlﬂl’ﬁiﬂ“l llfﬂilﬂritl“unltl' -
and within some of the hram:intuﬂ unita. o
In nutqrbp. limestone bru:tin uccuri.ln 1::-gu1.r beds
and 1nc1udal mostly tahu_'l.ar li.ul;nnn fnglllnt.l commonly ' ,. .
"""“lﬁﬂq ~than a fﬂ 1n=hu ’fﬂ dlﬂnlim hul: as luuh as 4 inches
4?l-.»_-.ur 3 P Hnnt f:lg:nﬂ.'nltu. mnu angular, hut slso
adbround tu rnund. nnnliLt n! daninatad limestone derived
from und-flfinq h-dl.' n.t:l; ﬂ;}lllti of v-ry fine
graim:‘l, in plrt :111-:1!1 carbonate- -I.I'HI makes .up, 20 td 60

percent uf’thu rock. =
I.inle mng!mrat-, of- Ii.l.lli.l: :aupnliti.nn to the
bruc-:h,_ u' pmrl'_r.l mrte:l. and’ mtalm round to :uh:nund
bnulduru uf light-grly. partly ﬂillciflad cn:hgnnta an much
as' 3. t&et 1n dlmter. ahd :uhmund tn anguhr p-bhln and
gﬂnulq;'_'f Mnataﬂ*—tn-un.tfu:ﬂ na.rbﬂuatl bmnta:t by about

|

50 pnrngpt_vuy f__ine -!ral.nm! nat:ir._.




- Non—oarbOnate clast*
: ]

o rocks, pi&ticulatly black ahale,

generally resemble thode [of the Kayak(?) Shale but ocqur

aa sets of beds betwean T

arbonate units.l They occur moatly

~7

in the upper 50 ‘€o° 100 fjet o£ ;he unit but may ooour a8

low as 150 to 200 !eet b

low: the top

.. Moderately well 30 ,ed pisolitic epg QQLLtLQ aarbonaseg

to be confined to one ho
.f-Although they form a mi;
'preaent along the Hulahuﬁ
1960,
in future detailad atudi
. Most of the carbonat
with dlLute HCl., In thin
v““?%ne- to - flne grained int

-~

'anhedrai carbonate qrains

ll), and may prJ

seen ?10ng 01d Man Cteek, appeax '

izon in the m;ddle of the unit R

ay

r part of the unxt, théy are 5
a River (Nh;ttington and Sable,

ve to be a traceable‘“key“_horizon“

Sl L T -_ oL -\' -
se-ﬂtJlﬁf'*ﬂfTﬂT'?é'”'

St

e rocka efferveece onlycalightly

section,jthey con!lst of‘very

K

ergrowths of 25 to 80 percent

-

(mostly dolomlte) w1th qrano-

blaatic texture, and micr
Rounded carbonate’ szei‘m

‘Aana-Bdiié%ééaﬁéiéiqg[bomp

\‘_, and tight; oldingy

3;960; P. 12)

(¢

Ecrystalllne quartz and carbonaten
n quartz matrlx are alao present,

osed of xnterggéWn qarbonate and

PR T )
. P ,__._‘_

cks Df the sxliqifxed carbonate

,.\_..

an'part a; .

Its_only gecognlzed

1nterna1~flowage minute to 1arge*'

AY

“
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i

dnpunitinnnl base in the, arun iu along Ol4 Man Creek. The
total thickneas of about] 35ﬁ tu 400 feet in nld Hin Creek
drainage ll a compnuit-ail uuvurnl pnrtinl linhiunn. The

thicknesa llﬂhg*thn Hulahula !iv-r im IltlﬂlFld tﬁ ba as

much: as 1000 feet, 1' _ ST :
_ Thl iili:ifiid carb nnha unit is nmurlltn hr the
Kekiktuk cnnglnm-:atﬁ; K aht?] Shale, - nnd nt some luallitiui
poasibly by Lisburne Gro :nqklt The p:nuil- d:linlltiun
of this contact, 1ntar§:qtuﬁ to f!ptlélht'l nijnr-unﬂun#'
Irnmnity, is ﬂiftiuult 1nEp1a==n bunnul- dark |hI1ll inﬂ 8ilt- L
stones- ara ﬂnlnciltnd "1ﬁh :achl-hﬁth ‘above-and=below the |
boundary. - ! _ ,
Correlation of the #11Luifiid Uncthomaky. sy with: the

reference saction on the Jago Hlvtr is uncertain. The lower
¢ Bart iﬁ'unit 1-in the reference section contains -1-11.:

laminated dark linu!tunnJ in which thl“ﬂ-grli of lili:i!i- =

in tﬁnln described 1hpw- but

cation is not as great as

: fnq;ilq_1n.nhq~11mnnt¢nn-
N L R L L '\:_.l.l . .I"l

which may ba appruui-.f!l

:111a1r1ag na:hnnata unit!

thh Shajit Lil-ntnnn nf t
lidn nf thn Eruﬂkn ﬂnnqu
iluu}. 7

-\...'__‘ r

Thi qn;& iﬂunti!iuhl

:.thn ﬁafuukﬁuk Fnrmntiun H

’fragmantn*in thu silicifi

y equivalent. Lithulnqi-l of the
appear to be :1-11:: to those in

he Chandalar area on th! south

foasmil rumlinn~fnunﬂ 1n rnckn nf
Irn,:nlttu:pd urinuid :niunnll
ed cn:hdnltu Unlt. Uuaatinnahla

of the loWar phih nl the . . |

-]

hn:— ]

fﬂtﬂlq. lnd'bth-rl; l!i!,-p.':l?!-

P |
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;o iz '
reference section on the it-:lngu Iﬂwlt, and in tht nilicified
carbonate unit conaist of small, deformed, oalcite= or
quarti-filled ellipsoids. = . '

Payne and r.}‘llmuri (1951) d“
4 2£ingwell,

iderad the Nexuckpuk - '
tﬂ hn of pﬂllihla

'l._
Pracambrian age. nd nth“- rapn:t no fossils f.ru- x
the H-rmkpuk but tmuta!wulr ?oqrulnu its l-:h-ur:. uupt
e:. Hith I.mit.l' of. Hiddi.gt?:t

d on the inuth. lir.h a! the °

Brosga |

for the quartzite-schist

. 'and Late Devenian age ex

Brooks Range. They consi the Bkajit I.I.mhnnl, with .
which soms of the Neruokpuk TaXWOGHAts rocks may be -
correlative, to ba of Hldir.'llh'{ 7). and Li'i;.l-t : Duﬁqnila"n ign:
5 Sy Y TR '
.- I,_I F
Hll‘v.""l: -
g Z 2 :._ :_-l-.i--r-—- 5 -.— o - '
S SPAN T SR
- : 3t 1, el s
i . i - "1. I{E;:;‘\“‘ . :
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Mississippian and Devonian(?) Systems
Kekiktuk E&nﬂlmknti and Kayak (?) Shale

L]

Names and Definition e TR B Rne, p:

The llkiktuhnﬂunqlnmlrltiiul- dafined by Brosge and

1] | } 2 . o b i
an Uppnr Devonlan or Misaissippian
1- mnglmuu nnq gray um!-l-

cthers (1962, p. 2185) as
unit of gquartzitic chert-
stone 295 feet thick whi
and underlies :-,ru:ll?} thln near Lake Peters, 15 milea

mr.un the H-runkpuk l'nmntinn

. west of the Romanzof Mountains, Thi]r nut.v.u_' that' nmugr-;
rocks of this position are widely dht'::l.huud .l'.lut. locally
Imﬁ['iliﬂii‘?ﬁi'-}ﬂ!‘tﬁ1“h—-iuknn' W—

The Kayak Shale was lginll%r dl!lnnﬂ in tha ﬂintrll

lhllnt 1utﬂu‘.’d ffu.'l thia

.‘-.

Brooks Ranga as a f.au-r uiulppim un.‘l.i: uf hlm -nm P T
““§nd" sandstone, 960 feet r.ﬂ:. uhi:h d:l.lr.nnfunlhhr overlies
the Kanayut l:nng.'l..t-.unta and dinum!amblr und.a:ua- the
Wachamuth I.:l.mtnne of I-:I.nhurne ri:qup lnur.lh-r -mill
Dutro, 1!5?. P 6). In the mnm !lruuh Range, n i.'l.nih:
black shale d.i.rm:ur m:: LH I:a:h tha mumk l:nnglmrlt-
and’ the ll-mukpul: rqmt.t . *rh:l.l H-l.’l tarmad Haynkt?l
Shale by i:;q-gn m {uu, p. 21551 because its
b 'phj‘llﬂl nuut:l.nu.i.i::.n with the trpg Kayak has not: h-nnn
.,_l!tlhliihlﬂn_,_: i . N e
- 1o Hu;r_iﬁh——dutimm, .uu.- and hi.nu: limestona
: dlrm::l-.ljl uu.ming tha ubu.l:‘ml Group are m”fqa-m—wb- _
-_mn (3% -Ehl’.l.ﬂ; ﬂqﬂivnlun ;iy:a t.h;_“uﬁﬂiﬂ?lﬁr-mlmr—_.__________n
1_::I_._ll.lt.i.f.'_ rm _11'1&.J;l:.1_:tu dgﬂ'ah‘uh"u-' I;nftﬂuﬂ'.tu-thl _

q

- =
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I
Kekiktuk Conglomerate. They are mapped as one unit (pl. 1)
which was Iluribld to Iiilk Bhalea in pr-vluuq inp&rtn
on this area (Sable, 195 ,._'p." 26-35; Bunpell, .HI-?,. P 24-30) ,

n #
[ 3

I

pistribution ggm' terop
Widely distributed but ;pnnd;tmur axposed around tha
eastarn, northern, and ™m -pll::lphlrinl of the Il:ﬂm:n!'_
Mountains, the Kekiktuk Enngiﬂmprltu nﬁd Enynhi?l ﬂhala :
outcrop in narrow bands ardjuinlnq tl-h h-lt.- P! ruunqur

*  Lisburne Group rooks. ere well dwnlupnd, they form a

distinctive marker unit mum ﬂlﬂ'l‘_l' Iﬂ# Py

i

in their -l:lﬂmluql.u chardcter, typa of, 'n'nthnring. and
tupnq:.lphin__ axpreasion. !tuuh- -lﬂt.i.h-d to thl hhiktuh
conglomsrate. aro dominant east’ u: the Okpilak River and in’
local I:l.‘l-ll llﬁng ola Mar Creek’ dru:l.nngu. m:n they form

il

e —
- —

..cliffa and I:I:Iil of lar rubble hln:tl _Whare resistant
rocks are uhu-nt or thin th- up.unlt- forms h:nml and
swalas hltﬂm:l nliltmt Liabum- md ‘Neruokpuk rocke. On
'ur:u.l phntgg‘rn.phl M n:puiurun of this u.nit are nnt. diltin:ti“
Il“pl !ul: mir d.lrh: h.un Hhm thtjr lipl.l.'ltll nl.t'hmn“ units,
‘Character and mukm 8 _ H :

. '.rh- R-l:.ihi;uk m erath- and xnrun:ﬂ Bhn.'l.l ann.-ut
mltl:.r‘ nf ﬂiﬁiutin t:.rpu nnging frnn hauld-: opri=
qln-n'l-.u tn ul.q ulul.u. Dniurifntiun- of: :mﬂm Ilnng

ther ui;pi.l.l.lr. ﬂm {lnhh.' 1959, P :s_-:zr-:la nm Man Creek
. :uumu.l 1:.-.9, Di.27-29) mdféata the. 1|ri¢uity of rock

.——l-

....'-’-IP'HH #.n ti'yl l.u'l:l.t-. 3 _'l:l'_!.t Iltmrl p.-rr. l:nt r.l:u n:’un Iight- -~

.I-'Il
Sus lag-n




_fzam'very'light; tJ;dgrk-gray, are commonly medium-'to '

$

_"““fesistant sets of beds are: as much as 80 feet thick. ‘The

bed.. -

colorad sandstone and qndrtzite with minor conglomerate ate'
dominant; west of the ijilak River, rocks aro generally

darker and locally coritailn highor proportions of shale as’
! al i ‘
wall as ooarse oonqlomerate. * - e

= .1 % ——— 7

Sa"ﬂﬂt°n9( granule conglomerate, and qngrtzite range

coarsezgtained; weather Jellowiah gray tb=medium gray, are
: o
generally well borted wit% respect to sfhe, and ate neatly

monoﬁineroiid, conoisting of well paoked,‘aubround to

.-/\t &

subanqular quaxtz grains|with a few heavy resistate and

- i — — =y

chert gE’l He matrIiﬁ 10 to 30 percent of these—rocks,— R

is moatly quartz and calcite, and carhonaceoua material is

s

present iﬂwthe darker vaz :igﬂ'h

'much as 15 feet thiek; cand 7l i

Aslocky to massive beds

avoraga about 4 feet-and

oA

rook is- eVenly bedded, uniform to,banded, and cross-beddlng

15 rare or absent. Pew shazp contacta were obserVad between _ .




Bunnell (1959, p. 24-29) describes the Kayak Shale

(Kekiktuk-Kayak (7) unijnf thig report) in the n:_'nu 'of 0ld

Man Creek. There it o sinﬂi of quartzite, nhala or slate
and argillite, pnhhlﬂ- te huq}dnr--iiid cnng;qn-ratu Ln the
1uuu: pnrt, and shale R_th 1ntqtbaﬂdld sandy to nhnLy limn-

e {n:.rnhm ﬂnné of this. Inport}

; ntn, an-much ni 20- faut thi:k. n:a Y,

atona in tha_uppntghnt E

‘Lensea of coarse congl

wall developed along .th
Han CIuak. Ennglnmarata cnn:tltunntu.nra rnﬁnd tu auhunqulnr

mnjur'ualhﬂtlnwlﬁq trihutaty of 01d

poorly sorted ftngmnnta of . qunrtzite. nuhintnla qunrt:itu,

quarl:a, F]Fllit! anfi— slate pfﬂhlh].jl' dhri\\rnﬂ ftm thﬂ—
Heruokpuk rurmntinn. and nré unulnuud in ﬂhllﬂ und uanﬂltnnl

At ona lnanlit‘._v along l:hl.i.l t:ﬂmtury, 'I:.hu- hlllll. 15 :Eunt. of
the unit il cnrhumncunul ahnln in whi:h 1--ﬂn 2= tqnt think I i
'muﬁﬂ‘lann-t' of 11n-utnnn g Llr tﬂ limnlbﬂmnu ih. thl under- T

lying :111¢1£1n3 nurEEm te’ unlt n! thu Hi:uakpuk nr& intar-
bedded. : Thess are. inte ratid tn hu blocks: ot the nlder :
unit 1ncurpﬂrutnd in Rek ituk Kﬁ?lhi?} tndkt. but may
:np:ll-nt uppi: h-d: .of hl Hﬂrunkpm; Pil'lunl:iun. ,

| !:cnp: in :an- lnan 1tien in tha n@rthua:tlrn part. n!
alndutnmut n% thu Knkiktuk- ;

thn arua, rnlativuly nl

_Inyik{?! huvn.baan m-t : :phuuad tn qunrt:itn l:h;itnsn

[

quart:iteu. _anrﬁ rlnrq lrg llnr.'uuuu ‘.l.rnri-'l:ila l-.;:Iq;uirl::!- :
-TEEEEuvita- nnd qunrtt-u- 1ﬂ1tﬂ’lﬂhlﬂtﬂ; Hblt‘ hnluﬂ have

hun mtmrphu:nd tu nl tﬁ nr pﬁyllita; 'In Idditiun. p]r::l.tz

nnd 1rnn uuidns lf! lnnaLlyecnnggp
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The Kekiktuk-Kayak (?) un%é_iu highly variable if .
thicknaszs, ranginq from p rﬁiﬁi 0 ta about Iﬂﬂ'!;at; tha.
highar thinknaaﬂ values are nnatly due to thﬁ presence of
the nnnruur grlinad :nchn, Thn unit -nr be: lncllir abuant
1n that carbonate runku m*ppnd n- Ltuhurna Grnup appuar to
rest on pra—Hiniiﬂaippian unitl.: Hnunvar. bedrock =nntn¢tl
of Lisburne Grnup'iith”ﬂerunhpuk Fntmatiun waru nut Elin

during field ntudlln,:nnd ruhhlu-cuvar 1nhnrvall of au '

. 1ittle. as 10 feet between|Lisburne. rnch: nnd tht undnrlying
Ha:unkpuk Fnrmatinn or. gr?nita may cnncanl a thin Iaylkt?} .
Bhale: unit.- Apparent thikhnﬁlnﬂt of: Hikiktuk-ﬁq!qkiir_" o e
along thu Jagﬂ RLVe: range frum 40 tn zpm !lﬁt,'but hﬁ:a the :
unitc riitsaan iahintuii : taqudlmanti nnd nhanred gf;ﬁltn;

L

the appa:unt Ehldkntlu va ia;innl thnrnfn:u nly hﬂ-minliaélnq~

L

ST

. ' hncauaa metanﬂ:phlsn has nhnnuiud thu ralntinnshlp:. ‘Between
thu Jago Réhnr and" 3 milli Haat nf the ﬂkpilak RivFr, highly

;' i -:histnnu rnﬁkl thnught t: bu mntnmnrphna-d Hakiktuh and
| ; -Kayak (?) -quivaltnta aﬂjnin hh- nnrth frunt of. th. granit-_;
. hndy. .ﬁa ippun: tu rangu Eram a fnw fnnt to mnra t&nn 100
.filh 1n thiﬂkhtll+ In thu vininity hf Dld Hnn c:qqk nnd tha
Hulpﬂula Rivlr, aeqtinnﬂ ara’ -n munh un 120 fent thick,
vern&- nhﬂut Bn fllt,ﬂbuL 1ucn11y tha unit 1u extremaly

| -
1 .Ja t ‘ P 5 i, s
S _'|.' _- T

okt

|..\_|

u and Dﬂpﬂsitiumal Ehirnctar

—

r"rnte qu ﬂuyahfpl'sngln nvurlicl'
[h Nﬂ:unkpuk Farnatinn wiﬁh

—J'l.

Iulatinnahip in bt:t—u:pnu-d on

I |.-|.

& '.r ||-'r_j,| 2k ! _: i _

||P :'.:a";_'--_'__-.' '._..-.-:__'. = _-- .t -.'. - i . o




. and overlying Kayak(?). F

'older metaaodiments, and-

a small scale west of thq
(Bunnell, ;959, p. 29)° gi
south of Jago Laké (plat

of the Rekxktuk—Kayak(?)

Rivar, exoept where tha Hnit‘OVazliaa granitic rocka.

‘the contact 18- gradationall(p; 142)

of ‘the area’ (Broage and ‘gthers ;. 1962,>p-~2133-2184) show

»

and Netuokpuk unito. x

A disconformity may

Formation.

A A S

-difficuit

although LO t

A claar aepa ationxof the two, howevar, is-

Okpilak R1Ver along Old Man creek

a. along the Jago Rivar, 12 1/2 nilee

l) : Bedrock qontacta at tha base

T
_ware Pot Been aane.of the Okpilak

Bare ’

Throughout the general

.area, hoaner, the unit nestﬂ on sevaral different unita of

-

aeriql}photograph atudias aast )

. \,

e -I'

.distinct angular relationahips bétween Kekiktuk-xayak(?)

- ——-—‘—-—s.*_..

- B - ._-_...._u_..._‘....,_.,_ p e -

be preeent botween the xekiktuk

50(?) feet of dark Kayak(?)

rocka intervene batween ﬂ”:_“ e

. localitieﬂ whare the three'axe exposed., Similar Bhalea ate

interbadded with and 1oc hly ore basnl bada ot conglomeratic-
{

i

“and quartzitic"rodk fascr;bed to the Kekiktuk

to 100 foot thxck aectionE along Hulahula River

zeek dxainaqea Keki

In aome 50

=%

*and Old

tuk litholoqla' Aze abeant or" very -

ult of pon-doponition, erosxon, or

, W 5. N
~ o ._~|
E <

i ’1 to 4 milea¢away and 120 feat

'”fff dominantly;xg

Eiktuk'type A

1

A dfﬂtea. Ah 1nterf1nger1hg ot Kekiktﬂk

ﬁin,thérefoxa me;xed The«xayak(?)

l .

unit may than be cohtinuous s

I”
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Y

throughout the mapped area but 4n the Momansol Mountains it

The ulnntin rnuki ur Kok ktuk cﬁhglnnlrlti, includ-

is not an easlly recognizable 1htarvn1.

ing ahala with- -lh!.lhdmt oa ﬂnl'.:il.ﬁu- material I.Hﬂ .ooarsar
¥ i '

clastios .which, ﬂxclpt !nr|tnt uﬁlrlllt oonglomerates,” are
.lilntivllr clean and wall rt-d. are 1nturpr-tnd to repre=-

. sant non-marine or margina m;rinn dqpnlltl. of Pﬂilihll
lttlﬂd’llﬂﬁ, swamp, and lagoonal natuge, The nunnlin-rllin
nature of the sand-size deposits H‘frihdlcltt thiat consider-
able ruuurking took place prior to da;d-itiun. crni-hiddlnq
: hr-nhhnr ividnncnn of. eutrart u=4m-u-_nn:inn un:-_nnh
observed, and. the plnnnr beds imply lhnlt—lik- :prlidlnq ot
sand hy wadk cu:lrunt.l u-!+nud h_v l.m:.l.l ﬂllll.l.i.cr :H.--
turbam:al._ The pihhla- to nuld-r-mnqlmnrntl- in thn .
"HEFthwest part-gﬁ_tva n:na.ra p: products of torrential
streams théh'daﬁﬁﬁnhnd 1n£n E;Im@y or lagoonal. uﬂvirugl-nti.
{-nﬂpnllts of thnr!:hiktuk Inpiunt- thn hcginnlng of shelf
dupnnitiam -hiqh Plrllnt!ﬂ tn:nugh at L-n;t the remainder
of. Pll:ﬂ:ﬂiu 'I:.'I..q+ : e 11 R
Exﬁd-ltiml nhuomhnp- between the Kayak(?) Shale

———

and Liuburn- drnup qnckl lr[ 1ndlcat:d by an tn:ralii in

enrhnnata unﬂ'-nnd grling i thl upplliq;t pl:t of the’
ll,]mlt[ﬂ - !l--ntiilly ﬂnnt nuﬂ-ul ﬂ‘-p-nlitinn of d.l.ﬂ: ﬂ.ldal
QuriHQ"lar:h{T}-ttln_u@th a gruﬁull uhitt tn curbunlte |
dnpu-:l_'r.'l.u".n,li.qg l.l:j.:E;'I.u: _l:l.r;brl.inn: llud m:ru-u th-l Iljr.u:(ﬂ-
Lisburne Epénﬂiéy;;i'};gﬁiqtldi '_‘ s T W |




Coxrelation and Age

- —Of. thenRekiktuk-Kayﬂk(?%—unitr~LI£ suhdiv;sion—of tha unib

Correlation éffthé

axanaceoua and oonqlomaratic roaka

[N

of this unit in the Rom:nzof Mounfaine with tho type

3
-

Kekiktuk Conglomerate is baaad on similaritiea 1n 1ithology

and atratigraphic positLon;

Likewxae, the uppermost part of

\

the unit in.most~secgions baura clona reaemblancas to, the

xayak(?) Shale .in the v“cinity of Laka Pateru.

Ramanzofs, houevet, a8

- f!
In the

tisfac&ozy distinction betwaen the

two formationa is not eYerywhere poasible beéause fine and

coarse clnptics 1ntor£iTger in ﬁho 1owot and mlddle pa:ts

e AV

La mada on a lxthologic

R

pasis. moat of the roaks west of T~

"tha Okpilak:aivez should pr_pezlynbe :afe:xaa to the Kayak(?),

-y Nﬁ-v‘

- -units. 1ig;1::a;.'

A enst, uaat,

and those bast of che Oﬂpiiék to}bhq Kekxktuk.

poaaibility of a diacon%
howeverﬁeimp}{gs:that,ﬁr

Roaks of aimilar ah
have been reported in of

add south oj

b
PRI

The
ormity betueen the two formationu,
e two m4 pgpresenc disc:ete tlme
aracter and @tratigraphic position
her areas af néttheastern Alaska
the Romanzof Mountains'(ﬁryc and

53; Whittindton and;fable, 1548)

'tofas'the Rayak Fbgmation or the

pcw teettioted to roaks farthdr )
" -

vg areas (Bonhez and Dutxo, 1957,

R

"ffa (1962) anl;de sevetnl xayak,




of Late Devonian age anm : Eh as 5000 feet thick which undag-
lies the Kayak Shale in the dintral and lllt-ﬂlntrll Brooka
Range. Tha Kekiktuk Con 1nﬁn%nt- may ba an squivalent of
. the Iannrut, Althnugh h..ﬁ_nf the lnttqg ia nnt_hnnwy
""" 4o represent an unconfe ty. { |
‘The locally’ abundan plmt f:nq-nu mltlr in the °
lower part of the Kekikt -Iurak[?l unit, are poarly ﬂ':-
prllt:'ud and indeterminate. The type !lyih Shale contains
: nnrinq 1nvurtnhr:til of ly HL:-illippiqn qgl. An Upper

uinlinllppiln Iithnitrntiqnnid coral is rlpurtld in the ° o

ot _—
> —

" "+ upper part of the Kayak (? nanr Lakn !-Enri~tﬂrulnl and .
n tht Euuunm: am. Ehe Hayak(7) _" .,

others, 1962, p. 2186).
qrnd-: upﬂllﬂ L;LE the Li'huxnéfﬂruup Al-plh Ltlt-tnhc of

probable Lntu Hllllllippl n lgn. It would thearefore appear
i hat, if the llylk and Xa lkt?l ::pm::-nt a continuous
lndllentntiun unit rangi frunulnrlr to Late Hil:illippinn
in ng:;gtt‘iiptunnntl de 1t1nn ulnng the shoras of-an ,
.u.ntgurd or . nurthul:d tr lg:upling nua.,z :
Th& :pkihtut cungln:rr-tu has been ihlignid ‘a Lnt-[?)

n-uﬂnlqn o Hiltllltppinn nqn by Brulqh and nthirl on th-

:;tigraphiu position. As uuqqestnd by them, it
tay.t]p:gp-?t A hnlll Hl 1liipﬁlln uﬂlnlnnu:atl facies,
-Hhich.,utth th!;yndnq-: . raki?l uru-:-: ti- linli north-
|lltuard., 1t tht liklh: 1! :u:riiltld Hith thn ‘Latae
Divnnlan [npqrut Ebnqluh-rltt, thui: b;.nl bads may also b;
rlinfn:rtd tn_p:n;:illivily nvﬁrlnp on an Upper ﬁaﬁnni;n
un:unfﬂ@@itr in_thluncrthll-t Brnnkn Réﬁiilﬁﬁ;nlﬂi.lﬁd othoars,

e

1962, p. 11n5h._f;:_f-;ﬁ'

L

i ";. :,'I-
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Rocks nlnng tha Mlik.l"‘i"l.tﬂﬂ lﬂm:y rlpnrl'.-d, by
Maddren ‘(1912, lll'lp-l.'lhll.uh hqm and partial panusoript) and
Mangus us!i, ps 14) appear tu be similar in position and_
lithology to um-l-tlhtuk, llf-k. and nymnl units farther -

woest, llthﬂﬂh estinated t.hlchl[unn of the &altdgn ~ L

ntpnlul:nl_lr- 600 to 1004 ,hlt.. Inﬂrt-br_np- !nnl.h from
one locality have been tiﬁuu;w;ljr_ identified I-l"-"l_l':'.i;-l_.liln'..
according to H!Img‘l.lll._- who __cgull_id 'the i:}tlr_u'ﬁn_:lt Kayak

r - e ]

Fommation.

Hartin {1559.. p. ua;: ¢ in d.l.lnuu;[nq rnnitn of the

Xukon Tarril:nr_*.r and nurth utnrn Ala-kh n!-n th.. I:n;rﬂ; - "‘"‘?5_.

of Mangus to the Davoni [prntlhlzf Ul!rm Devon{an) :na
apparently rntr:l.u]:- uiud.u.tpplu l‘n-ntl to th- prlﬁﬁninlhtljl
carbonate lnd lhlljl nnq t qﬁrhring thn nn.;rln -ﬂlﬂltiﬂl-‘

tntlnp. llmm-: I:uvnnl.qp nm-urin-

“I‘mrﬂhq to l:h.i.: .'I.nt-lr
clastic rocks yhiq_:h u'-,;
.indiocate - n'.'l.duth'autuirﬂ ! lldunq dalu in~ t.ht lﬂuthm
Richardson Hmmtllnl ‘!’hhlm, ﬂ!‘ritﬂ.r:r 'Ilml'ng 1959, p. 2443),
are ruruqm.:.r quivﬂnnt to tha !ilr..i.‘ﬂtu!i: I:‘Lnglmntl. .'!n.rtl'i-r :
west, th- th:lt:k :mi;rut c lnl_u-ntn of the Hnt,ru lrnnt;
leu may alm h’n an, .qmr’ hnt .uuit l#hithi: an"hui-. i:luu-
.ulutiu :'p-ul:l -:f- tm qquinlqntl; fthu:.r nr- 'ﬁr:'\l\:'ndljr ::-qu- ;
tupurluntﬂ, md rﬁpru nt c].,uug dﬁgﬂllh;l.m !.rull a l.ljnr ,

I.:I.'II of. up].:l.ﬂ'.-. 'l'hn l’tnl.i qp! Hnuntg!.:u

*'.tn -l h-lt in

_ which the’ =1.--:1i: rnc!l{.l o th-l m:.xm gini-nu are

very thi.n mﬂ'ﬂd tn I ; :
anﬂ wl.y f' m hhq.uh ‘thl Tukun Tn:t:.turf ﬂ“ y i::u amc’.'l Eunnrut

l . 4
I1l .:., ._I :l. hy ..,_. -.. 1 ."I'III_-._.-|

3
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rocks become .ﬂ.nlr n'rhu*ad. The l:.uu of the Kekiktuk

represents a major umqfumitr. Tha area of the Romanaot
Mountalne, therafore, 11 inturpputnﬂ ‘to_have h-n located

in or marginal to a positive bilt; pnnnlbly one of orogenic

activity during tha La nuvﬁniln. thtl 1nt¢:pr-tnt1un is
discussed later in thi!' lpﬂrt'lp. 191}. “ g s G
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L
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Misslasipplian, Pann iﬁlnhntﬂ. and Permian Systems
Ligburne -Group c

_ Ala h Ezilllll.'-ﬂl'll.
Names and Definition ' | '"x e
;EMnnr (1904, p. 6 -E'.l'] Luun-:l a liqumni nf ﬂﬂlilllﬂl‘.l}f
light-gray limH:m axp -ﬂ n.lqng the | tuvulk, va:. '

l.l.:hum l'u.rll,tl.un. Leffingwell
i

ll_.lillr rocks in northeastern

" central Brnnku Ranga, the
[1!1?; P- 1l05-108) refer

: Alaska as the Lisburne

= studiea in the Shainin & area, 170 lL'I.Il lﬂl.l.tl'lh‘ilt of

stone. Suhi-qﬁuntly; dotailed
the Romanzof Mountains ha renultad in this carbonate
sequence being raised in I.I'IH t:l thI Lllh'ﬂ:.'l'lﬁ u:nup, '. 1
.i.nuluding i:H'ﬁ Eﬁmu.ﬂonl Buu-hnr and mitrn, .1:951' p. 6).
The lower !mtipn. 1230 !Ht. t.hl.:L is thrhuﬂ Hu .
+-Hl¢h-mth Lj.-a:tm- H.m: !ili{il..'[pp.'lm} nnd mnli.ll:l of
banded dnl.ulitim hiqclnulu. cr:'l.nnidal, .-nd -hnlr 1.1..-|ultnq.n,
and minor nhu'r:.- The uppar Eﬂﬂltiﬂn is thn Jt.'l.np-lh l...u-
stone H:lp-pnr I!inintppj.m] rm feet mm:; it ia sub-
divided into 9 members auTuntnq ¢,1uué li.mutnm.
ll.llt:l!itnd iih:tnne, shale, ch.lrt, lnd :Iml*lrtiu ‘Iiulutﬂnl.
The upp-: ;Enur mm:lhar:n, g ﬂ-’ﬂ.l.l}l' tht-cnlpred, nru :

Iur__ dltk-qnlgr:grd ,uqﬂ:pgra by -a black

llplrlhpd !m J:ha luwp:
uhnrt-ihll- m 'I'hn

.n'pih is din:__é:nf_ﬁmibﬁ or uncon-
7) Permian Bikgikpuk. Formation

,!nmhljr n'v'nrll.i.n by [.-nunr

'_ at its ty-p. lnclli.t:.r

-

¥

2. Ps ill‘l-—ﬂlul hm e:l:nndld

S nruql apd ntherﬁ IH

the tuu u:hum Emup fu 3 tions u-tm-rd im thu.*.r type

| i i LE T
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area, and in the sastern H*Uﬂkl Range use a membér termi-
I ' '

nology which in part extends members of the type -““ and ..
is in part new, Pﬂr:l;i:nnnt tl;; _tLJ}u present report ias th;
fact that the Hnnﬁ'il'l'l';uﬂ'.: 'I-hluutu.r':a thins eastwaid, appagently
as the result of lnu of ita uppq: part, nnd finally is
antirely absent naar Laq:n at.arn. ‘15 mi_:‘l.!_u_ west uE thu
Romanzof Hnunta.i.nl. The A]apah I.I.mntunu thickunu u-t-

" northeastward at léant teo, dhe- Lu.kl Paters locality and is
alao t.h.i,ckur south of. the ﬁmm:uf Hnu.ntain:. In the

eastern Brooks Range, the llnpah ie overlain by th-.ﬁnhnu

7 Limestone (8rosge amd ntha.]l, 1961, 'p' -:-ibnsnﬂl -,--:-; —.
c.rhnnata Unit of. pdnnaylv ninn[?l nnﬂ Pnrnlan .g.. Tha
Wahoo also’ -:i.l .Lm.:lur!ud in 1

In the ananznf Mount: 1an‘§;§initlhiﬂ, B. 451 lnd ' S

JtI,.}lil:ﬂ.n'.'i'l.-l I."h.'ﬂl.lp Ip. 5-!.’!-

: "ﬁ%nn'}l (1959, p- 38) “El rnﬂ to the' p:a'?!mlnnntly Il-n-l-.am

Requence hu;u--i: the Ru‘fﬂk ?1 Ehlle amt ‘the ﬂadhmn;:hlt

: .\‘1-|.

: rnmntiun ap’ um *Luhurnu p 1!l'|-m:n|:: rncti Hn,ﬂ- l:nuidn:ad

to be’ H‘lmluur_h lLthnlnqin ]u;u-liﬂ.ﬂnts, Fll'tl]l" hl:lull ﬁt

the ahunﬂunr:u of r:r}.nnidal lluuutmu in th-ir uppn: p-rl;..
' i‘nuua. Jm a rn.:ult of the

nlthnugh. i:hajr unntninn-d Al
puhlinhud 1nu&|t1qatlnna b H:uga imd nuuu. 1t nuu seems
more lj.lml:.r thm: crimidal .i.unntnnun in ttti uppgtr puh of
the I..'I.ahu:nn 111 ‘the Rﬂlﬂlm IEPI-&-Slnh thq thn-n rnmtlnh_.

I I;.‘nil tgpnrt the ].nua: pulrt nf .the Lith.tn:m Group is

e

_ tumd n:..p-h Lm.tunn :.ndl thn up-pur part Hmmt?] Ll-ltl-tnnq.
Bacause tha' Haﬁmtﬂ Hu nokt raccqni.nﬁ a: a l-lpl..'l‘lt.l unit -
during !uldtltqdhl in the ﬂulmnzufa, attﬂpta. to d-lin:atn
i Pt e
;.'.. e
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it were not made; the tu:n-unil::l are mapped together on
i ' [
I
]

plate 1. -

Dittti.butlm and_-:h.:tc
llﬁpﬂh Li;l.i.ltnnl
sama belts as t‘hnl-&nf K i;l:ul and lﬁl}flh{ﬂ El.l_t of the
Elkp.illk River, - tha forma :

8 m n!pnlnd in” llunt:l.ullr the

i'mi crops out along t.h-nnrth front
of the granitic pluton lucl?._ljr rests n_u' mountains made
= up principally of the granite. 'This general h-_li extends
| acrosasé the ""’F River continues -:utunrg u a series of
east-striking ridges along tha front of thi'ihﬂntiln-.
Farther ‘south, a nortn-s rl.k;l.nq hll.t 1ies along tlul weat
ﬂd- of t.h: -:f-qn l:iun, and ﬂ;q _*nhth-lfmltrtmﬁn exposures
lie in an uuh—nurthnnt« :uutl.h: hi'.'kt mt ul th.-r an
' The nurth&rmﬂt upulmn d-llt. u!' tlur u:puu River are
wt};;;q n_‘.l.nng ﬂ.‘:pimu.rnk E:I"llkt LG "'

vy oat West of the Okpilak Il:l.ﬂl‘. Aupim thituni ia. exposed

o in a wnt-:uuuudnt--tr inq ln-ﬂ ll:l"ul:tutlllj' mm

1.'I.nm hﬂt nlﬁnq th- no
nnntinubﬂl*ﬂ'_ﬂ[”ﬂl‘li ifl

- n.hh tngnlurlq uqﬂﬂnl
2, i 2 l.nﬂ ﬂ-lutﬂ -'ﬂt‘lhh'lt dulm

1

h ttdnt of thi gtih.'l.tq, “nntil.llr
'rn"'h-!.t. I'lrtl'lmr nd‘rﬂt ‘ll-nuntun-
lirge nruu rl:l :n—tm in 014 Man

-.r-'

_ R nnd -l.nng the Hrtl.'l.ll'lill:_ll River 'H..lltjr.
f—ﬁ !ﬂhl ‘Iﬁhﬂurni a‘.‘:l-m.ip .I- nuru.t-l-.nnt mﬂ*iﬂr_ﬁ&urplh _ -
. gmpit.mﬁ 54%1: il;n ;.hn lrl.lnt Huuntl:l.nl. hﬁdqﬂ‘ ihpnwrn |
el “.:-"'nrn mmhn ip u.uﬂr-l,' *.t.q-p 'mﬁum:;,tnplﬂu‘ n: an massive
_'1.:114;*,@.“1“, :‘f nphl.. the. lii:ht.-gu_v,r Weathering
unlun uﬂ tn- uhi::m 1r. duununw lml qnu:‘r nnaimud,

' e o oY |
' both - nn tﬂg g'mund uml .l ‘seen un nhutn-pr-ph- (flg. 7).

.L.._. A V! i i " i
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It can be confused only qith the silicifled carbonate unit
of the Neruokpuk Formatian [p. 25). whosa outoropa, however,-1.

are lighter in- color and weather to pinnaoles and regged -f

cliffe, B ... . . !

Lithologic Character endiThicknese ﬂ(ﬁ
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Carbonate rocke mek

Limestone in the Romanzof

crystalline and silioified Ilmeeﬁone, dolomite, and minox

’ cr1n01da;_1ipeetone.‘ Che

quartzite are.lees commonl,

A

the Alapah is oharacteriz
called the oandy limeston

gray fine-ggained carbona

R Lt e

The': sandjalimestone 'ni

up about 90 percent of the’Alapeh

Mountains and include sandy,_t

‘-\‘.

FE. shale, 1imy sandstone. and

The lower half tq*gwo-thlrds of "

2d by arenaceous carbonates ‘and .is

uv‘

unitf-the upper part, moatly dark

f“';contains scattered darkq and

‘f‘uhis unit._ﬁ

Some beds contain abundant

Sh

b "_".

agTa

':Udark carbonate unit.

‘of Ehe Alapeh coneists of

‘o -_._.—..- .

;y, bIccky to meeeiVe, well con—

5 .-

ft Of the Alapah contazhe porhape

and dolomitic 11mastone interbedded

11111



with limestone.

. The dolomite is dark- to light-gray,

weathera in charaoteristrc grayish-orange and yellowish—

orange or dark—gray colo) 8, . ie vary. finely eaccharoidal to

\

N

E;‘ ::;“‘ sandy in texturé“ 1ocall thihly crosa lam;nated. And occurs

N f“ 1n beda commonly ‘less than l %Qot,-but gs much as 5 féet

-~ thick.
limestone 13 commonly da
less-aandy than limeston

i also includes gublithogr

Mxno! dark~gray shale be

Lo beds of- dark chezt-;n 11 :

" characteriatic features

thlck ana méﬂsmve.‘ The

Interbedded pilty to- crystalline, platy to alabby

i
rker tﬁon the dolomite and qenerally

Iy

Es Ln éhe aandy limestone unit: it

H_a
phié d mi Or. hds

ds and noduléh

andy'hin 1ensea and

. rf%‘**f |

the carbondtgq are gene:_ii"

‘)A —~

i

f1ave pronodﬁted metamo:ph;c texturea

:i;sCattered floatlng grgins
- ‘A-.s‘
quric oxlden ate

phatid(?) types.;
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Along Sweat Creek afg le 8 thﬁn 200 feet thick. Péasible
- reasons for tha thioknea vatiations 1nolude (1) depdﬂitional
-thickneas variations or iscdpformity withtn the Alapah,
:(2) eroaion priopito da aitién of Wahoo(?) Limastone or
Badlerochit Formntion ro ka,.(&) unracognxaed faulting,

(4) the equlvalenoe o£ K yak(?) Bhnle iﬂ parta of the a:aa .
to basal plﬂburna rooks exposed‘;lﬁewhete, (5) dapobition f:
-of Alapah’ Pormation on an irregulnr tdrrain, and (6) )
-dssimilatidn or réblaéément by granite.. It iw‘aOnoluded¥

that gross thicknena variationn within the hlapah ngt :

- ‘-;

b — -

I-adjoining the granite are : nly due to depoaitxonal thick—n~-‘

ness variations within the dark carbonate unIE“tand in pa:t»

PR A o
.lAA. o — 5

,due to pre-Saﬂlogochit erosién.hf:_ dark ca:bonate unit n

ranges fram about 150 to 00 feet‘inﬂthiokneaa; the maximum’,\

W*thickneas zange o: the aandy 1imeatone unit in Bomplete

seotions is only abd"E‘?SE to 300 féet» The chtact between

a’ abrupu Ln mosg lections, but in‘

the two unitk appea:s to

‘.-'1 LRI

some’ places aandy iidestOIea in’ tha loue: part Qf the upper

unit sugqest gradakibnal wintértonguing relutionohips._

' 4 .
The bage 6f“the-ovet1ying WAhoot7) Limedtona appears to -
e =3 . _.:‘":IJ ‘I-
. maiqtain a fairly_constatént positloh rél&fiVe to orange-'.
. SR

-wéuthp:in'f

‘m

dolomitea in tte uppermoaﬁ part of tha Alapah and.
I 70 feet beldw the Wahoo(?)

to a datk che:ty zOne 40

Goin e

r@éﬁit;?d?

“tion"overlies Alapah

o R r-

ﬁther-ponaibilitxes regarding

Nal firm evidénde tor'the'

'aq noted dur ng field studies.

(v| agt -
v

Alapah &hickneasgchhnges;

.,', -\4-
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The abnormally thin Ilﬂh'iﬂhl ldjn.l.n.lnq gnniuu ('"EETL-
however, are prnhnhl'.y £ 'ulhd. A

hn:i.um along tha' nqa‘ River are’ -tmutunuj' too

complax for confidant 1alni_n -ll-_ln.ltinn. The soufhqrn-

moat balt east of the Jago, héﬂﬂlr, covers MI,

'ﬁ-"'_‘I.-\.-'I_—\_ v

and asrial photograph thl.ﬂm-n estimations in.this h-lt '
Jago ﬁiv-: 1nd:l.=ut- that the L 7

uiod.J 2000 fest. On the _:nngukn't _

3 to 10 miles east of -

Lisburne Group probably

River, 50 miles to the H-t-luul-;hul'lé. the Alapah Limaston
is more than Hlitb“ﬂut and the overlying Wahoo more than A
1330 feat thick (Brosge and others, 1962, fig. 5, p. 2187).
West of the Romanzof Mountaihs,. the uibuﬁt Group is at
least 600 feat thick and parhaps a8 much as 1000 fest on the
west slde of thl Hullhull l.iﬁ: I‘.thttlnlitnn and Ilbli llliﬂ_,
it T 31}; H.lum uﬂn ot, Il"nlgll and others ltpnrt the
hhpi.‘n t.n be I:ITH th :;I.r::t and 'I.hu Wahoo 447 !nt. thl.ut \
near Lake l’uurl. Ab-mhtl €0 miles -nu.th, their ncum an
Ra Shaanjek Itl.v-: l.ndl.untn more than 1360 feet of Alapah Lime-
l-n-nlu!i, a n.'l.nllu- qu for .

_ stone. Hq:_.t;:!qlt. of
- Alapah is 1100 feet in
and Sable, :mm. . 31).

!n: 'r.h: unhnm,nhlutl_
-.l.ll:,h 'l:hu .I.llplh -iquau
H'Eruu mt-rlr uﬂ IHI'I'.I.;
Qngic In'i'lﬁ “'_

~ Contacts h:m t

are : qrnﬂpttmul. In .a.n: it

e I-dlnnuhtr. Hnunulm tﬂhlttlngm
It- therefcore appears that, except
thickneases to the nl'._\_vﬂ'l;l and north-
thins rather abriptly, at ledst
y dlr;lrr:liiuu'. tﬂud'l. the Romanzofs.

T

' lml “_'Ei_._._iﬂ QIE__H
Al:p.ﬁ. I-iuntnna and Hl}f‘l.ll?] Shales
u.l:d nhunt. 3 ll.hl lnuﬂt of

|_-.. & i &



Okpilak Lake, shaly n.nqinltnni of the H-'l_v._r:akf 7 'El;::_l;i.lﬁ into
masaive sandy lln-lntnnuiﬂl '.'I'-.'II.I Alapah wl;thl.n-'u =fm'r-nt._|:lt1-
graphic feet. E:v-ini 1-;tilhnvu thi'qnnthuﬁ; ﬂ;d: of sandy
limestone are interbeddéd uif-h massive H.nnlv-nr:.rnll:ullinn to
-uty 11mtnn- 5l:l'l.dj’ h-lrd?: d:l.rliuuh ‘upward in ‘the u;:tiun.

Eu ligniiinlnt atr tlgt!phic brunku wera :lunqnizud
within tha illplh-ln' Hnn;n:nf Hnuntlinl.: Euml 1rrlg4}ur

T f
- h-dding contacta and rare intrn—fb:m;tinnnl nungiumlrntll
are présent, but their slgnifiﬂlnﬂl e nnt knnnn. '
The Alapah underl the Illhmt?} Llnuitnnn in most of

the Romanzof Irll.ﬂ'ilt £ the Jm th_r Hith the axcaption
of the belt ldjuining tL: hﬂrth iidu hf thl g:lniti. and a
 few pli:;ﬂ in ﬂlﬂ Man C
where th-fsndleruchit

dq'ninq-g- tiunmll. 1959, p. 18),
! tim;ﬂ:m;r :_I'l.mt'linll_ the dark
np;h L f- 2l ;e
-m:rnluﬂng p-mlp- from tha south-

oy mmuata unit u! t.he A
Hiqiinipplm saas
west, ars 1nu:pt|t-d tt have raached the lni-n:n!- araa at
-— u}litn: dntn thln ln thL ﬂIﬂtrll Brooks Rlnui (Sable, 1959,
P- lTﬂ"? Brosge and ot hers, llll, pP. 2185). Fulllbly the
litikiﬁkznla-iiu :ﬁﬁt-, and at least Kayak(?)- argillaceous
rnn‘lu nnd ila.'pnh sandy :u:hunl.t-l are 1nt-|:pntqd to repre-
nrut 'r..'l- t:mlg:tnhm unitl in which lumnlnlr diltnllh-

nnrth-rn nuutun- iha presence of eri_nrpllb-dding and sandy
churnut&;. the I‘l].ltt-i 1y abundant h‘#ﬂ-. ri:nl.nl.n.-l. and the

2 | 1ight colors in the lower Alipeh indicate a #hallow shelf-

{7 ' :I.ng amounts of nlnt.iu F:.ﬂu H“ shed, possibly from a

type -nrltnnl-ut iith Hulk to moderate nurtlnt n:tivlty.
I R
5 ho Ghatu B . "
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The darker generally f;ner—gtained and sparsely fossllife:oua
dolomitic rocks in the upper Alapah ‘may indicate a' deeper

and more rastricted enviroﬁmant.

v
Y —

7 A

Age and Corxeltion |
Marine 1nvertebratas in the Alapah Limestone of the

Romanzof Mountains arerlOcally abundant but diastorted,
t:actured and 8o completely teplaced by quartz or caloite
that for the most part, not even genera can be identified.
Crinoid columnal aegments are the moat abundant forms.v
Brachiopods,. including spiriferoid and productid types, are
poorly preserved, as -are guestionable pelecygp@ shells.
Corals, inqluding'coloéial l;thostygtionofd,ﬂs&ringoporoid,

and-solitary types arefbettet breeervaq,:beiné crudely

silioifiedr although-mﬁcthiStorted.- Fbssil*coliections from

‘ RN
the area have been xdentified by J. T. Dutro, Jr. and Helen

Duncan of the U. S Geological Supvey. Those ih strata
referred here to .the Alapah Limestone are shown 'in table 3;
most, if not. all of the collections come f£rom the sandy
limestone unlt. R ?' I B '

Concerninq the coﬁals from the Alapah Limestone of th;s
area, Duncan states: - N

- "Norie of the coraﬂs from beds’ assxgned to the -lower part

of the Lisburne Group (author's. note~ Alapah Limestone of

this report) in this area are types known -from the central
Brooks: Range. The'occurrence of theé:solitary corals suggestive
of . Faberophyllum, of 1 thostrotionoids, ‘particularly the
phaceYold form Tdentitiled as '8iphonodendron?, (USGS 19576-PC)
aﬂﬂ‘of a -Syringopora (dSGS 19567~PC) comparable'to a speciles-
that occura in the lower Alapah are interpretéd to indicate
that most of. ‘the lower Lisburne in your area is of Late
Mississippian ‘age, and probably equivalent to the lower part

of the Alapa.h format:l.o L
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Faunal identifications from the Alapah

Table 3.
Limestone, Romanzof Mountains, Alaska.
General ' Bétdtf@raphic_ - _ - .
Location USGS No. Pdsition Ydentification
0ld Man 19566-PC 5-10 ft above |Fenegtella sp.
Creek baae ' EcEIgngnchgg 8p. -
: ' sEir er af 8.
tenu aostatus Hall
.| fish toot ndet. -
Jago River | 19567-PC within 10 ft. Lithoat:otionoid coral,
. - of base genus indet. )
- Sxfingogora of. 8. aff.,
: ; - h e OJ.O" , ' .
- tabulata (occurs
- Tn Lower Alapah {(USKM
loc. 3087) in central
_ - Brooks Ranqe)
| o1a Man 19568-FC | 10-20 f£t. | Horn coral, indet.
Creek - above base’ ' s
01d Man 19569-PC | 20-30 £t.’ Horn corals, indet.
Creek ) above base (fragmente suggestive
: P -of’ Faberophyllum
soule - | . I;.'complex) : =
- Okpirogkak | 19570-PC appfoxa'SO'ft. Siphonodendron?, Sp. .
Creak - | above base indet., .
headwate:s | (Preservation very poor)
Tributary -| 19571-PC | loer. 50 ft.(?)| Faberophyllum? sp. indet.
of Hula~ S ?EEEEEEIEE*Ep.- o
hula River brachIopod fragment,indet.
0ld Man . within 100 ft. | cephalopod?, indet.
Creeak _ ) of,base L L : -
Jago River | 19572-PC ﬁikhin'100'£t. Gigantoproductus, sp.
. ) - .. | ofibasge- - ndet . .
Lok belléerophontacean
” - gastropod, indet.
;T:;Lp_uéazy | 19573~PC 7 Faberophyllum?, 8p.
Jof Hula- - . '
hula River | _ _ ‘
Jago River.| 19574-BC |~ | ? 8iphonodendron, sp. indet.

———
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putro addsi

"The few othar f£gssils in these oolleotions also suggest

" correlation with the lowar Alapah. Glgantoproductus ocours
with lithostrotionoid corals in many pEaOQB In the lower part
of the.Alapah Limestone whare it has baen examlned Ln the

eastexn Brooks Range.; _
_ During field atudies, the author tentatively Ldentxéied
'lithostrotionoid corqla which waere not collectable from

several other places wlthin 100 feet of the base of the Alapah.
Lithostrotionoid corals repotted within 50 feet of the top of
the Lisburne (Sable, 1959, p. 47), now conaide:ed to be from

the Wahoo(?) Formation of post—Missiasippian age, are app&rently
a new genus of unknOWn age Effiﬁltiea {p. 57).. Tentative field .;

identifications of Gigantoproductns at several localitiea but

at unknowu stratzgraphio positions were, also made.

_ Prom tbe above ew;dencg; “the Alap?§ Limsatoqe in thef
B ﬂomaﬁéof_ﬁdhnggins is thdidé:ad to be,ehﬁi;ely Late Migssisa-
ippianlin 3§éLivThé d&rk carbonates, dolomitié be&a,'aﬁd dark
chert in the upper part of ‘the Alapah appear to Be simi}ar to
those in sections of A;apah 1imestones described by Broage
.and. othe:s elsewhare L; the eastetn Brooks Range‘ The sandy
| quartz—granule cha:acter of the limestonea in the lower
part of the sequence, however, does not. appear to have
;;'identical 11thic COuntetparts in sections shown by Broage and_.

: — .

others,‘aithough Mangub (1953, p. 15) reports arenaceous

limestone and black shhle in the lower 500 feet of the

L;sburne on Jos Creek, ‘near tha Alaska—Yukon boundary. Sandy

L— —_—

mqterial—may;have oriqxnated f:om a northern-;ource\areé or

frdm-ﬁhé}kéﬁanzof,a:ea itself.




Wahoo(?) Limestone

_ Name and Dafinition

Brosge and others (1962. P 2190~ 2192) have named the
uppaermost pqrt of- the pxqburn¢vcrqup 13 the,eastern Brooks
'Range, the Wahoo Limgsto@e. ;The ﬂahdo dcough'aﬁlalmpst all

eastern Brooks Ranée iodélitieéw apd‘is.diéiﬂed,info"two
members by Brosge. Tha.iowqﬁ;mgmb;r;’éréseﬁt’in allﬂsectiéns
axaminad, 1is gh;racterizéd by-médium—'tp'lighteg:ay, coarse-
grained to lithographic fimestoné; and diffézé'from'thg -
undgrlying AlapghiLimeﬂfgne maiﬁiy in that it does not.
oontain dark carbosaté répksf .fhgfuppéi mamﬁer3aon§19ts‘
mostly. of coarse-grainedicrinoid&l liméétohe}wifﬂrinfér-
bedded shale and ‘shaly 1;meatone, and is distinguished by a

zone of. blaok nodulayr chert at its base in most sactions.

”“The Wahoo is unconformably overlain by Permian beads of the

Sadlerochit Formatlon in" ita eastern exposures and the
giksikpuk Formatxon (Eg;@gtanggfglan) farthe:-west. The
Wahoo ia conﬂiﬂeredqto'be%p£cbab1y'Pénnaxlvanian.and ?ermian,:
and the lbw;rlphrt'may rebresent most of;Pgnhsjifahian time.
'-The upper part'of thL nisburﬁé Group as'uséd by 8able
(1959) and Bunnell (1959) ia here termed Wahoo(?) Limestone .
on the basis of llthologxc simllarlty and position relative
to the underlying dark Alapah 11mestones and . pverlying
Sadlerochit Formation. The faunal character in collactions -
made frbm these rocks is pparently ‘not diagnoatic, although
possibly comparable to co lections in eatahlishad Wahoo

_Limestoneg,;

|
l_‘ .
|
l
|
l
|




Distribution and Outcrop

. The Wahoo(?)'Limestone is hest- developed in the northern
part of the area from Okpirourak Creek wsstward. it was not
racognized in the east—northeast trending belt whzoh adjoins
the northern margin of the granitlc rocks or in a few plsoes
farther north. The uppsn par£ of the Lisburne Group wasg
not examined farther south along the Jago River. . '

Crinoidal limestones in ths Wahoo(?) are distinctive
in thejr liqht-weathexing colors telative ‘to the uppermost
dark carbonate unit of tha Alapah, visible on some aerial
photographs. They commonly weather to cliffs and massive

ledges, but are locally friable.__ L

LithoIogic Cﬂaraster, Thiéknéssiadd.Relationships'-

N The 1awer part of the Wahoo(?) ‘Limestone is. dcminantly
medium=- to very fine-grained gray limestone, weathers blocky .
to massive, and contains perhaps 10 percent lenses and beds
-of coarse-graxned orinoidal limestone which increase in
;;undance-upwards.; Coquihoid beds con91st1ng mostly of
bryozoan and brachiopod fFagmentB ‘were seen in a few exposures
naar the basea. Chert and.dolomite are oonspicuously absent
or very minor—in occurrance. . - _
Thick massivafgsds of bioclastxc crxnoidal limestone
are d1stinctive units which comprise about 30 percent of the
upper part of the Wahoo(? ' They are light- to medium—gray,
weather whitish— to lightTgray, are well consolidsted to
friabla, snd weather_s_gp?y to massxve. Med;um-gray silty

to very finely crystalliné platy to £1sggy limsstone "and
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very minor amounts of dolomite are also present in the

uppermost part of the sééﬂencei scattered:chert nodules and

. lenses are not common. At léast one zone of septarian con-

cretions and sedimentary:cheré+breccid is {péa;ly'associgted
with cxinoidal limestone. | :

Measured thicknesseq of the Wahoo(?) Limestone range -
fxom 40 to more than 200 feet. The crinoidal-limestone |

occurs ih sets -of beds fram 40 to 130 feet tﬁick. Sone of

the thickness variation of the crinoidal limestone may be

the result oflintertongu%ng with the lower part of the
formation which appeafs to :Anée'froﬁ 35 td 100. feet thick,.
but most of it 13 proﬁably the result” of erosion prior to
Sadlerochit Formation deposition. ‘The Wahoo(?) is absent in
some localitiea, particu;arly in the bélt;aajoininé the north

1de of’ the granita masaa Inzthza.belt, auch as_ locglxties
5 miles southwest of Okpilak Lake, amall 1n£olded remnants

of basal Sadlerochit Fonﬁation quartzites overlie dark 11me-

stones and- dolom;tes intérpreted to be upper Alapah.

" The Wahoo(?) appearq to bé conforméble with the under-

1y1ng Alapah leestone. dlthough rocka on either side of the

contact a;e.cpnsiderablyldiffereny; ‘The uppermost beds of

the'Alapahﬁaté-mosfly‘oréngeéwdathériﬂg dbiomites while those

of the basal Wahoo(?) ar gray—weathering fossiliferous lime-'

stOnes o

-
-

'aitlonai Chafiétet

I
B Three lnvertebrate osail collections which can be con-

£idently ascr.r.bad to wah o(?) I..imastona are shown in table 4.

'
P - ¢
e —— ——— 1t 1
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These were identified by J. T, butro, Jr, and Helen Duncan

4

of tha U. S. Geological Burvey.

Table 4. Faunal Identiflcations from the Wahoo(?)
Limestone,,Romanzof Mountains, Alaska.

: Strati-
General graphic- |- _
Location | USGS-No. |Pos tion 'V*Identification-

Okpilak 19577-PC |Less than Fenestella, 2 spp., indet.
River 100 ft. | Fenestrate bryozoan, .indet. -
below top (apparently “a:.genus with

i . a coarse superstructure

cf. Isotgxg a)

014 Man | 19176-PC |Probably Davidsonina? sp..

Creek . lower ior - wNeosBIrifer?_sp.\,

basal .part | pectenold pelecypod
- 7.|. fragment, indet.:

0ld Man | 19175-PC |20 ft. - echinodermal debris, indet.
Creek S -below :top | colonial coral, cerioid '
: . 7 ¢« ~ .|. dibunophyllid, probable
e A - " new genus :

00 YT Didtyoeloatus” ap. .

NeospifI?ér? sp.

L]

In addltion, Duncah remarks. - f_- .o . :ﬁiﬁ“;" '

| - .
- "Few corals were obtained from the upper part .of the ‘i
Lisburne section (author* s note- Wahoo(?) of this report). ~
Those that do ocecur are t pes found in the later part of
the Lowaer Carbonifercusa.” (. [author's notes thé coral in -
19175-PC ig.riow consideted to be the only one collacted from .
the .Wahoo (?).. - Another collection, 19574-PC containing-
Siphonodendron,‘sp. rndet. (table’ 3), which was referred to
Duncan.as being. questionaply in the upper. part of the
Baquence;, is almost ceztalnly AlapahJ

Dutro adds:

' “The spirifer01d braqhiopods suggest ‘A correlation with
higher parts of ‘the Alapaﬁ Limeatone oxr the Wahoo Limestone,

although nothzngfdiagnoat:c ocaurs in these collections u

'.L".:,cg}

-\



Rocka of the Wahoq(?) Lirestone inuthe Romanzof area
_in general resemble those described in the\Wahoo by Brosge
and otherxrs (1962, p. 2;91);:partioularly the ooerse—grained
crinoidal linestones of thefr upper'membqr. .Rocks like
those in Brosge's lower member wera not recognlzed with

certainty in the Roman%of area. Near Lake Peterp, 15 miles

~west of thls area, thexlower member is 447 faet thick and is

Vo o-

ovarlain by the Sadlerochit Formation. In the Romanzof area,

it is uncertaln whether the lower member is’ absent. present ‘

only in the lower 35 ta 100 feet, or~ia-represented by a
dcminantly-crinoldal fdcies."quther'work_between Lake
Peters and the Romanzofs is necessary to determine the

equivalenoy of the rock unlts.'

Like the Alapah Limestone, Wahoo(?) Lxmestone is th;nner

-4

THER i n the-Romanzof area than 1n_Wahoo sections measured.within-

_75 miles southeast and southwest and appeare to lie along the

northern margin of an easterly trending depositional basin
,(Brosge and others, 196Q fig. 5d, p. 2187) In the Yukon
Territory, Martin'‘s obﬂervations (1959, P. 2425 2426, ‘and
tig. 7, p. 2423 and tig 20, P 2448)-1ndicnte more than

3000 feet of Permo-Pennnylvanlan rocke. These include

Pennsylvanian limestoneb perhaps as  much as - 2800 feet thlck'

and’ Pennsylvanian-Permi%n marxne clastics and minor lime-
stones (1n part Sadlerothit Formation equivalents?) perhaps
1000 to 1500 feet thxck RelatiOnahipsrof the carbonates
and cleet;os_%s not_known,'but the thick carbonates occur

along;a_éiojected trend| of the,easterly—trend;ng Wahoo

»
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carbonate depositional basin shown by Brosge and othera.

The carbonate and c¢lastic depositional basin shown by Martin
trends northeasterly. A Iarge-scale regional picture
indicates an elongate mlldly negative area during Middle

Penneylvanian to Lower Permian time which strikes northeastward

Ntoward the Canadxan Arotic Islands (Martin, 1961, p. 448).

In the Romanzofs, lighter colors, bioclastic nature, ‘and
moxre massgive character of the lower part of the Wahoo(?) con-
trasts with underlying dark Alapah xYocks, probably indicating
open-sea ahallow-shelf qonditlona. Dominant crinoldal debris
upward in the sequence is interpreted to be'b;ostromnl in
nature_andlreflects incneaséd turrent-activ;ty-df nnknqwn
direction.' Little or no clastié mntétial_nppenrs.tnlbe

present; foreland areas may have lain to:the north or west..
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Permian and Triassic Systems.

Sadlerochit Formation

Name and Definition

The Sadlerochit Sandseoneiﬁaa first named by Leffingwell
(1919, p. 113-115) after tha Sadlerochit Mountaina, 15 miles -
northwest of the Romanzof Mountaine.~ Leffingwell defined

the formation to overlie Lisburne Limestone and undetlie the

Upper Triassic shublik Formation,'and to be compoaed of.

—— -

r~.

ferruginous sandstone Qr quartzite with a few copglomeratic
layers. -

Sable (1959) and Bu *Ell (1959) mapped all rocka between

" the Lisburne Group -and the Shublik Formation in the RomanZOf

Mountains as Sadlerochit Formation and’ divided it into the

ferruginous sandstone, shale, and quartzite members. This

'”%hrminology is used in tha! present report

T

[N

) ijishak River are not kno4n

Keller, Moxris, and Detterman (1961, p. 177), ip. the
.Shaviovik-Sagavanirktok Rivers area 90 miles west of the
Romanzofe, have dlvided the Sadlerochit into the Echooka
Member. gf Permian ‘age ‘and ;he Ivishak Member of Early Triaeeic

age. AccordiﬁQ'to Broage énd others (1962, §}52194);-the term

_Sadlerochit Formation is. now uged for all Permian -And Lower

-Triassic rocks within the Brooka Range east of the Ivishak

: River,_and overlies the Lieburne Group with unoonformity at

l’h-w

most places; . Its relationjhips to the 81ksikpuk Formation

(Barly(?) Permian) (Patton/ 1957, - P 41), exposed west. of the

-
|
! .

::-,l:ﬂl:ﬁ . i




‘pDistribution and Outcrop

surface exﬁosuren of‘the‘Sadlerochit Formation are'

extenaiVe along the north': froht of tha Romanzofa ‘in an eaBt-
trending belt which narroﬂs eaatward ‘The shale and quartzite
units are egposed throughqut most of tpe outcfepjbett; out-.
crops of the ferruginoue eandgtdne,membet oecupy=a smeller'
area. Owind to the preseﬁeeHOf-péorly ;esietant ghéif rocks
and because many of the hﬁllaucpmprised of Saélerochit |
Formatiod hhve nbt been recently glacieted” the‘equsures

.Iare mostly covered by residual rubble and talus. Good
exposures of the ferruginous sandstonE'member 11e on the
mountainsides adjoinlng the Okpirourak Creek east side. of”
the Okpilak River, and along old Man Craek and its tributaries.
In outcxop, this cliff- forming unit has a pxpnounced iron~- _

~vatained aspect The quartthe member weathera to. grayish
hues, and Stablllzad rubble is largely covered by blegk
lichens. On’ aerial photOgraphB the formation has a blotchy
"two-toned" appearance due to the lichen cOVering and the

amount of 11ght appear;nq éhale in the rubble.

Lithologic Character ‘and Tﬂickness
]

All sadlerochit rocksnin this area are. clastic types

considered -to. be deposited|in a marine’ envirnnment, ~and no

_ carboﬂata rocks E Be arekincluded in the formation. although-

~ .

soma aandstones are calcareous._ Near1y>&11uof them have been’
. Bubject to dynamic and. low}grade metamorphism 1nc1udinq

B:Ll:l.cification The presarwt rocks are therefore mostly

ey PRIV Y SR
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quartzites anq'slatos_whioh,‘however, are not 80 severely

altered that the primarj sedimentary features have bsen lost,

Ferruginous sandetone membez.— Along the Okpilak River

IR N

quartzite, quartzit;c and limy sandstone and siltst' 4

‘minor thin conglomeratic beds occur in. two fairly uniform,
-massive cliff—forminq units separated by a unit composed
daminantly of medium—dark gray shale and slate. -The coarser
clastic units are argxlleceous and_fe;ruginodg;dne to numerous
limonice grains and oxidized pyrité,-arengeneral1y medium
dark-gray, fine-grained to silty, and occur in even beds 6
inches to 9 feet:thick }Pebble couglomefetee-consisf of
-about 70 percent well—rounded gray chert and a gillite,
rounded giliceous noduleé, and clay ironstone nod

are .

conspicuous in the ‘lower ! £ew fget. Shaly beds less than

R

1 foot thlck are present. Abundant but poorly-p:eserved

fossil molds and caste rﬁnge throughout most of the lower unit |
and are most abundant in‘the basal part. Foesile are fare to
absent 1n the uppermost unit which contains a variable clay
size content and. is not eVerywhere well expressed Pyritic
_concretlons dccur in all three unihs;h

Examination of thin sectxons -shows that- andstones from
'_thie-mgmbettqonsist of clpsely packed well—sorted”subangﬁlat
oeaftz'ano'minoQEChert'graine in cement. of m;orocrystalline

quarfz,iiron;oxiéea,{3eri~ite,;and-oalclte.g They are

claeeified”as oréhoquertZLteq.‘

1 —

The three-fold unit ubdiviaion oﬁ the ferruglnous gand-

atOne member characterizes expoauxee along the Okpxlak River .
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and Okpirourak Creek. Exposures along the Jago valley are
too poor to recognize this subdivision. Alongr0ld Man Creek
and Hulahula River dtainages many sections indicate that the
member is more variable in sand-clay contant, and cliff—
forming quartzitic rocks comptiqe-the,entire membe: in some
places; in othexs shale:s@ote and quaiti#té afe.intenbodded
throughout its middle and?uppoigpértay 56 that tne ﬁhteo;
fold unit subdivision is not vaiid throughout the area. The.
thickness of the ferxuqinous sandstone member is 175 to 240

feet and averages about 200 feet.

Shale member.- Mediuh dark;giay ‘to black niity and clay -

shale with about 10 to 20'percent thin interbedded quartzite
comprise the shale member!of the Sadlerochit Formation. The
qnfhale is uniform, 1aminated ‘and bpnded with beds a fraction :
to 1 1/2 inchee thick, and seta of beds%a; n;ch as 30 feet
thick. A few 1+ to 2-1nch beds of nodular clay Lronstone are
' ;nterbadded with:tha nnalga, and” diaueminoted py;ite crystals
are rélntiﬁély'bommon,'paLticniﬁrly in black sooty shales,
buartzites a:e madium-gray. in part laminated, evenly bedded
'mostly 1993 than 1 foot thiok and weathet palo yellowish- '
: b:own.. The quartzites regemble thoae in the overlying -

- N

‘quartzite: member._____;_ 3 S

Thicknaas estxmatee of the- shale unit are. appro maté.
The member 15 zelatively incompetent, and has yielded to
. deformation mainly by flowage, as a result, apparent thick-

negses ot the aeation vnrl conaiderably. In addition the
r

'shale mamber grados upwa into the quartzite membex 80 that

i
j
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the contact between the two in one part of the'aréa has
probably not been drawn at the same depoaitional horizon
elgavwherea, The average thiakness of the ehale memher between
the Jago and Huyilahula Rivers ‘is believed to be about 400+
feet, but apparent thickneases ranqe fxrom 200 to 650 feet.
Farther south, "in the squtherqmoatlequsurqs,at the Qead-of
old Han‘Créek, the mambéi‘appédrs to be-seééral'huﬁdrtd téet
thicket,(Bunnell,;lQSQ,Lp. li)z.'Thé tpparent'soutthard'
increase in thidkness ; y be 1n part’ due to southward decrease
in grain size of the upper part of tha farruginous sandstono
member, or to structural duplication of. section. The latter -
possibility was considered 1ikely durinq field atudies, but
no\evidence for structural dislocation was recoqnized in this
vicinity.- Rooks of the member are monotonoualy aimilar, and

thhe unit contains no kno%n key beda.

‘-'_4—

Quartzite member. - 'buartzite, lesner amounts of shale

and limy aandstone, and’ minor amouﬂts of granule-to pebble—

conglomarata. granule-tolpebble-breccia, and- clay ixpnstone

i

constituta the uppormont,member of the Sadlerochit Pormation.
" Conaiating 1ntge1y of. relistant beda which uphold high ridges
and hills. quartzite makac up about 80 percent of the medser.
The quartzite is: medium--to medium dark-gray, fine- to very
fine-grained, dgnae,-appdrently well eorted and clean, and
weathers to grayish and rownish huas. Beds are evenly

bedded, average about 2 eet and are aa much aa 10 feet in

thickness, and uaather ¢ maasive, blocky, or platy Eragments.-

Resistant sets of beds are ag much as 50 feet thick. . Texture




is uniform to‘laminated; andlbeds'locallg'contain eymmetrical
- but irregular ripple marks of small amplitude and sdattered

pelecypod molds on theig éuffacea._ In thin gection the
quartzitec_ahowwgcod scétingégnd.c}ode paq&%ng of,apguler ?

to rounded gf&ihs compoqed ofgcuartz (40-50%), chertzi46-60%)
and very fine grained dark rook fragments._ Locally, heavy.

resiatates comprise aa much as. 5 percent of the rock, and

inoclude- euhedral to well rounded zircon, epidote, sphene(?),
tourmaline(?), rutile, and garnet. Quartz overgrowtha on
quartz gxains are’ locally ~common . Cement (5-10%) is moegi;
microcrystalline quartz; chlorite, and sericite.
_Gray to black shale and _Blate, similar to-that 1n the
shale member,. are Lnterbeddeg-ﬁith quartzita and occur in '
thin sets 0f beds commonly less than 1 foot thick. -Pale
M hrown fxnéfcrained limy sandstone occurs in 6-1nch to z-foot

beds. The upper 100(?) feet of the unit is flaggy, rlpple-

-

marked, and ccntains a few pelecypod molds; quartzitic con-
gfgharate oacurs -as bedslund lenaes less than 1 foot thick,
and is apparently restricted to the uppar part of the member.
cOnglometete constituent -which are well roupded to subround,
fairly well sorted but Eobily packed, consist of grayiAnd--

black chert, milky.quprtz and other eillceous Xock N;agments,,

and minor'clay-ironstona nodules. Dark reddiehfbrown,'
weatheiing clay ironstcnt occurs as acattered-nodules or in
thin noaulat beda.‘ Sphe oldal pyrite(?) concretions, now

mostly weathered to ironioxidea, are of scattered occurrence,

I
)



The total thickness of the qua:tzite-menber is estimated
to be about 700 feat. No complete uncomplicated gection of
this member was found eést of the Okpilak River. West of

‘ the river, Bunnall {1859, p.143) reporta a, minimum thiokneas

-

of 500 feet and a possible maximum of 800 feet.

)

Strat&g?gphic Relationsnfbnfégé,Depositional Cliaracter
e The Sadlerochit Foﬁnationzoverlién Wahoo(?) andsklapah
Limestones of the Lisbunne Group with dieconformity to at
1east slxght angular unconformity in the Romanzof Mountaine
and is in turn overlain by the Shublik Formation with possible
disconformity. No stratigraphic breaks have been racoqnized
within the Sadlerochit Formation in this area.
The base of the Sadleroéhit ia exposed in a few cliffs'
OB the east valley wall of the 0kpilak River, 2 miles south
of Okpilak Lake: ' The contact is abrupt. . Basal sadlerochit
beds are locally conglomeratic, cdntain cﬁert poesibly |
derived from the Lxsburna Group, and overlie more than one
horizon in the wahoo (?) Limestone. |Theh8adlerochit beds
overlie the Lispurne wit apparent oonformity or with . slight
discorE;;ce not exceedin? 5, although apparent discordance
of as mnch as 20° was seen in ope inaccessible exposure of
the contact in this- viciﬁity. _.
" If. tha base of the adlerochit is interprated to repre—
-sent a hiatus of erouton§& disconformity, the local absenoe
. of the - hormally underlying Wahoo(?) Limestone indicatea
par-Sadlerochit erosional relief of more. than 200 feet in the

‘Romanzofs. The presence of a Late Miasissipplan-?ennaylvanian

!
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T
regional unconformity in much of the Bxooks Range has been
verified by Broage and others (1962 P. 2195). In the
Romanzof area, the hiatus vas not accompanied by severe
diastrophism, although eome warpfnq probably\occurred.

Contacts between members of the Sadlerochit FPormation
are poorly eypdsed due to the ehaly character of the contact~
rocks., Relationships between the ferruginous aandstone and
shale members appears to be gradagionql, and the eontaet is
.placed between"resistedt aﬁd poérly resiatant‘reeﬁe; Tﬁe:
gshale and quartzite members are almost certainly gradational
or intertongu;ng, with thin quartzxte beds appeartﬁg in the
uppexr 100 feet or Bo of the shale member and culminating in
thick massive quattzlte beds.-“ A

The contact between beds mapped as Sadlerochit Pormation

P D

qua rtzite member and Shublhk Pormat1on is poorly exposed high
" .

on the Okpilak valley wall three-fourths of a mile east of

Okpilak Lake, The highest §a§1erqchit bads are alatee,-in

pazt‘éronstaihedr"These'ark overlain with apparent conformity

by banal phospﬁate4pab$1e sLndstone“of fheiShubiik. buhlthe

exact contact relationships\are masked by rubble. )

The Sadlerpchit Formation in the Romanzof Mountains ie‘z
believad’to be entirely a produot of,degosxtion in a marine
environment. The ferruginobs sandatone member 13 interpreted
to represent deposition in h shallow ahelf type envxronment'

uring a relatively rapid but_ﬁluctueting marine_tranagressioh.

Sourca areas for the formation?appear to heve.laiﬂleo the

0o

 north, ae“Lngeriedgt:om;the apparent northﬁard~;hinniqg of
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the formation to lesns thah 660 feet and the more coarsely
clastic nature with coarge conglomerates in the Sadlerochit
Mountains (Leffingwell, 1919. p. 113; Whittington and Sable,
1948, p. 8; 1960, p;\34), andithe ‘shaly c@ﬂtaqter-and
presence of limestone in:.the iowtf-pért 'o)é _th-e’Sadl‘e:-:‘ochit.
sphtheqst aﬁ& southwest tf the, Rcmaniofa;(nrotée tnd'others,
1962, p. 2193-2194). MiLsisnippian and older metasedimentary
.rocks probably contributed to the sediments. The shale
memberx was deposited beléw wave base, and locally abundant
pyrite may represent deposition in a euxinic envxronment.

The quartzite member was . deposited under shallow. shelf
conditions, at least in part ahove wava base, &nd represents
a progtessively shalloueg aqd more marginal:environment
upward in the section. o |

-sﬁ\‘\ -

Age and COrrelation | ',;ﬁ#ﬁl L N

Invextebrata £Auna3 found {1 the Badlerochit Formation
'1nclude abundant but poorly praaerved spiziferoid, productid,
and orthotetid brachiopo s in the lower. part of the —
ferruginOus sandatone member, ona posaible palecypod irpres-~
‘sion in slate ‘of the- ehaLe member, and scattered pelerypod.
molds and one partial améonite case in quartzites and 11my

andstones of the quartzite member. | |

Fossils from the fer: uginous sandstone member of the
Sadlerochit weze identifi d by J. T. Dut:o, Jr. of the

u. 8. Geological Survey, and are shown in table 5.
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Table 5.

Faunal identifications from the ferrugipous
sandstona. member of tho.Sadlarochit Fotmation,
Rumanzof Mountains, Alaska.

General via Stratiqraphic~ o
Location |Field No. Poait&gn Idéntification
Okpirourak| S7ASall9 2°to. 10 ft., | Spiriferella?. sp.:
Creek - #bove baee o E
Okpilak | 58AS&24 34 to 44 ft. echinodexmal debris,
River above- base ‘|- indet. . o
g - orthotetid brachioped,-
indet. ,
Anidanthus? sp.-.
- _ Spiriferella? sp.
Tributary | 58ASa138 |within 50 ft. - | Spiriferella? sp. =~
of 014 : "of base i i
Man Creek C ) S
Tributary | 38ASal59 unknown : . Anidanthus? 8sp.
of 0l4 i ' S : Waagenoconcha? sp.
Man Creek I Iferella ap.
Between - | 58A5a596 | unknown. 'Spiriferella sp.
+okpilak & | f o
Hulahula .

Rivers .

Dutro staﬁes-

: "The colleotions..,.contain elqnents ot the Permian
brachiopod fauha found in many places in northeastern Alasgka.
The age is late Early Pérmian or early. Late Permian.

The ahove foasila are ainilar to those reportad by

Letfingwell (1919, p, 114) and other workers in northeastern

Alaska.

' previously been identifi

- p. 1L4—1;5) who xefarre

. Later, JCcording to P. 8

Foggils from the lower part of the formation had
ed by Girty (Leffingwell 1919,
# them to the Pegnsylvanian (Gschelian).

. Smith, (1939, p. -32),_"...911:1:9'13

now convxnced that it (the 1lower Sadlprochit fauna) is more

properly to be ragarded

as belonging to the Pexrmian."

Dutro
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(1956, oral communication), after examination of many
Sadlerochit Formation colleoeions, indicates that the lower

Sadlerochit fossils are dgfinitely ParMian.

3

An ammoniten(ﬁield'pumbe%_58A$alGO, U,spG,s. Mes. loc.
M1028) was_collected on éhe dibide between -0ld Man. Creek '
and Hulahula River drain?ges about 500 feet above the base:
of the quartzite membexr and identiried by N Js silberling
of the U. S. Geological Survey as ? Qghiceras (LytOphiceras)
cf. commune Spath. 811ber11ng notes._. ) '

"Age. early Triassic, if the choice is between this and
an older age. Because tlig specimen is represented only by
the body chamber, the identificntion and- age assignment -must
be qualified. If the rocks ‘from which it was collected are
no younger than the early Triassic, the identiffcation is
prxobably correct because (this species has previously been
reported from the Lower Triassic part of the Sadlerochit
Formation. A Pexmian age is. ruled out. - HoweVer, this body
chamber is similar to those.. ‘of - dome youhger Lower Triassic
and Middle Triassic ammonxtes, and a younger Triassic age

’”bannot be precluded._ : ) _

Silberlinq, in a la;er written communication (1965) atatesz

. '"...the .ammonite fr&gment questlonably reterred to
0 hiceras...might equallﬂ well be raferred to the genus
Arctoceras ‘which is a characteristic member of ...mid Lower
Triassic fauna in Arctic [Canada.” - . a

('l'

The ferruginous sandstone membar is tentatively correlated

with the Echooka Member of Keller, Morrls and.Detterman (1961,

P- 177) and the comb1ned'shale and quartzite membsrs with
their Ivishak Member.' qu 11thologies and strathraphic
position in both areas compare reasonably well, and nothing
Ln the faunal eloments contradicts this cbrrelation.' The
thicknesses of the Echooka and Ivishak Members in thelxr type

area is cons;dgrnbly+greater than those in. the Romanzofs.
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A Y

Spacific lithologia‘correlatione with the Sadlerochit
Formation rocks exposed .in the eastern. Sadlerochit Mountains
25 miles northeast of the homanzofe (Whittington and Sable,
1948, 1960) are.more digfioukp to mhke_beoense a=n%gher
proportion of eandy endiconglemetatic claetioe occurs there.
The basal 120 feet of’ their section 6 (1960, p. 79-81) appeere
to be a coarser 11tholodic equivalent ot the ferruginous
,eandstone member,-and rocks in.the upper 455 feet generally -
resemble the slate and quaxtzxte members. _ .

In ‘the Riohardeon Mountains end Porcupine River area,
Yukon Territory, Martin (1959. o 2425-2426 and. fig. 7,

p. 2423) _refers a CIEStiqc?nit at least 2500 feet thick to
Gschelian (uppermost Pennsylvanxan) and Lower Permian. The
Gschelian age designetion may have been influenced by the
..nﬂSedlerochit Formatxon agb given 1n Leffingwell (1919, P. 115)
which is now considered to be Permian. It therefore'seems
likely that: Martin's uniF is a Sadlerochit Porﬁetlon age

‘equivalent; his lithologiei include a basal conglomerate,

aandJ;ones and sandy ehale, and arenaceoue and silty lime-
stonee in the upper part of the section, and seem to qgmpare
favorably - with those of the Sadlerochit Formation in north- -

eastaern Alaska. e o o

T e

" ’
L

. . . - l
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.banks and steep hillsidej ‘the formation.can be traced only.-

Aby recognition of rogk

Shublik Formation
Name and Definition

Defined by Leffingwell (1919, Po 116—118) as the sequance
which overlies the Sadlerochit Fozmation and underlies the
Jurassic Kingak Formation, the Shublik Formation (Middle to
_Late Triassic) is a dist+nctive unit 1n northeastarn Alaska..
Its equivalenta in northweatern Alaska, although in part
lithologically different, display a similar £auna (Smith and
Mertie, 1930, p. 185-194; Payne, 1951). '

. Distribution and Outctog

Exposures of the Shdbllk Formation, although of srall
areal extent,};;e widaspread along the northern frOnt of
the Brooks Range (Gryc. in Payna and othera, 1951, sheet 3).

In the Romanzof Mountains the formntion crops ‘out in a -“

ey

relatively narrow balt. north of Sadletoohit Formation
exposures, occurs in-a few places as’ arosional ramnante, or
is sharply infolded with Sadletochit rocks. : 2

Good outerops of th? Shublik Formatlon are scarce

because. of its ‘poorly resistnnt nature.' Ona- good expoaure

of part of the £ormation lien in a out bank of a small stxream

along the eaat wall of tha Okpilak valley, 1. mile noxtheast

.of Okpilak Lake. Elséwh?te. axcept for. a few small out

A

pes in trost heavingn and rubble.
Weathered outcrops %f most Shublik Pormation ‘roocks have

a characteristic bluisn-ﬁhite phosphat;c efflorgscence on-

otherWise black soaty-apéearing expoaures. The basal sand-'

|
|
i
]
\
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atone, however, cammonly weathérs pale-brown'and §§ slightly
ironstained, similar to perts-of the sadlerochit Formation.
On aerial photographs, tne formation is not dietinotive in

appearance, but” OCoupxea belta of low relief.

nttholoqic Charaote: and Thickness _ _ Y

"The Shublik Formatibn is dominantly dark—gray to’ black
limastone and limy shale, in large part phosphatic and _
fossiliferous. A dark sandstone and siltstone is a persistant

:-marker zone at the baae of the formation. on this basis
Leffingwell divided the formetion into an upper limestone
member and a lower sandetone member in the Canning River
region, _ | ‘_' - o .

The basal ;an&;tone mﬁmber; about 40 to 70 feet‘thicn
{s medium to dark gray, weathera-pale- to moderate-yellowish

\N;;oén, fine to medium grained, -and ranqes from caloaroous
and wvell indurated to quartzitic. Beds - are 1l to, Z'feet

- thick, evenly bedded, and weather to 1rregu1ar blocky frag— .:xé'
ments. Black itregular,phbaphatic, pebbly nodules as. much " o
as 2 inchee 1n diameter ma&e up perhaps 10 to 20 percent of
the member. One thin sect;on of phosphatic siltstone in the
baeal member of the ShubliL Format;on 1ndicates about 30 "
percent probable collopﬂ%ne as amorphous grains, ooliths. and

l quartz~gra1n coatings in p osphatic ailty matrix. Scattered
: quartz grains and mica flakes are also preaent. '

The limestone member eonsists of. dark—gray to black
argillaceous to sandy 1imeitone interbedded ‘with black, Booty,

_ calcareoue shale and f;ssi

- f

i
'

e black limeatones.‘_Sandyulimestone
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beds are blocky to platy; average legs than 1 foot .in thick-
ness but as much as 4 féet thick, and sgets éf beds are as
much aa 20 feet thiok. :Bﬁale aﬁd fissile limeﬂéone ocecur
in sets of beds-as much as 30 feet. thick. . Bldoky nnd’giaty-
limestone is -dominant: in the lower half of the limng/pne
membar. Shala and fisaxle limaptone lnctease in abundunde
upward and constitute about 70 percent of the upper half ot
the member. Scattered limonlte apheridal and ovoid nodules,
probably after pyrite, and clay ironstone nodulea are
relatively rare. Much of the limeatqne and ahale ia phoa-
phatic as -evidenced by bluiah and white efflorasconca on

" weathered surfaces. and by chemicnl annlyses. A dnrk yellowish-

..-..___"4 Pt ~w s —

orange weathering 1aminated silty 1xmestona is preuant in
rubble at or neat the top of the Shublik in Bome exﬁghurea
. -The Shublik may be a potential soutce of rock. phoaphatu {p. 210).
The total thickneastof the Shuhlik Po:mation may be ak
" mach as 700 f.eet on the easrt side of the Okpilak River in the
section shown by Sable (1959, p. 64 67) About, 665 feat of
this section is ascribed*to the lxmestone member. ‘Bunnell
| (1959 P. 46 and 48) indicates about: 70 feet fbt ‘the sand- -
atone member and about 5p0 feet—fot»the limestone member

3 1/2 miles waat~southw¢ t of the above aoction.

-~ R

-1
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Btratigraphic Relationsh_g_ and Depoaitional Character

either the’ top -NOX’ the bottom of the Shublik Formation
is well exposed in the ea. The relatlvely ab:upt change

in rock cha:acter betwee the sandstong membet and the

’

Sadle:oéhitho;@atign,,d%SPLte their appa:gqt st:uctu;pl

| . e AN
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contormity,.imnliee a;corresponding ohange in'eedinentery
conditions.ﬂ The qu&rtzite beds of tne overlying Jurassic
Kingak Formation alsgo represent an abrupt change back to
dominantly clhstic-type deposition. The Shybl{k ?ormation
is widespread in northern Alagka and reflects reiatively
constant conditions of ma&ine eedimentation, but at preaent
too lxttle is known about*its broader relationehips to place
this area in a regional depoeitional fremework.' The rocks
in the Romanzof Mountains are lithologically almost 1dent1cal
to those reported by other workers in northeastern Alaska,

‘ although the basal sandetone is not preeent 1n -all areas.
Parther east, Upper Triaseic rooks' similar to those in the
ﬁomanzofs, oécour in the Britxsh Monntains (Maddren, 1912

p. 18=19).  To the west, the Shublik Formation congists
’””ﬁoetly‘of ehale, light'sub-lithographig-lzmeetone, cherty
limestone, and bedded che!t.l All sec%}one which qgn be -
-'confidently ascribed to the Shubllk Formatlon do not exceed

‘a few hundred feet 1n thickneae.

~

Age and cOrrelation

The Shublik is localﬁy very fossiliferous. Foseils
'appear to be abundant near the middle and at the top of the
wlimeatone member and ecattered throughout the upper half

- :
but none wexe ﬂound in the lover part of the formation‘

and terebrdtuloid brqchiopods, belemnite end naut;loid frag-’

-_Possils consist of monot1d~type pelecypods, rhynconellid
ments, and gaetropods. spell material appears to be either
phosPhatieﬁorfodicereous., In addition to many localitias in
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which Monotis ef. M. subcirculéria Gabb énd‘ﬂalobia;cf. H.

cordillerana Smith -were iéentified by the author, i&entif}»

cations of three collections by N. J. Silberling, u. 8.

Geolggical.Suxvey. -are shown in table 6.

Table 6. Faunal ideq

-

tifio&éiéns from the Bhublik

v B

Formation, Romanzof Mountains Alaska,
Strati-"
General graphiao’ | ,
Locality field No. Positxoh Identiticntion
‘|Mountain 572sal3 in upper ,Halobia sp.,. indet.
front, - one~=third
Okpirourak : : '
River
2 1/2 miles- | 5BA5a83 about 450 | Steinmannites? sp.
W-NW of - ft. above | Paranautilus sp. . ..
Okpilak Lake |- Hase '~ . |.Monotias udB‘iroularis?
: ' B - | undetermined:low-spired
gastropods
-belemnxtes

Bast val;ey ' 58A8a126 i

wall, Okpi- - ‘One- thlrd .|-Oxytoma sp. .
lakihiver' | R o MonoEIs?——meature _

n upper- Balobia 8p.., indet.

beIemEIte

Silbefling'indlcates

? Late Triassiciage for the [first

_cplIectibﬂ,_ahd%awlate LatE Triassic (mtddle orvlate ﬁoriﬁn)

- for the dther'two. Raexam;nation of collections by Sllberllng

'.(written communication, 19

.one- colleetion of— Karman

indicates to him thét the
ranges from;LadinLan (late

in age.

65) in’ northeaatern Alaska, 1nc1uding

age from the Romanzof Mountains,

,hubuk An nbréneaatern Alaska o

Middle Triagsxc) ghrgugh Norian

'

S =
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,Okpilak Lake.
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Juragsic System

Kingak Shale

Name and Definition

Named by Leffingwell (1919, p- - 119 120) after Kingak
Cliff at the southeast end of the Sadlerochit Mountains, the
concretion-bearing shale in ita type area. ,According ‘to-
Leffingwell, the Kingak Shale ovexlxes the Shublik Formation

with apparent conformity énd-probably'directlf“ﬁnderiies the

'Ignek Formation. Subsequent to ‘Leffingwell's-work, the

outcraop belts of Kingak have been extended both east eLd
west of the type area (Gryc and Mangus, 1947-uManqus, 1953-
Keller,-Mor:isl and Detterman, 1961)1 Many\of the exposurea

reported. by Leffingwell have been re-examined and megaf03511,

"'and microf0581l 1nformat10n from the formaticn have been

publiehed (Imlay, 1955; Tappan,:.1955) .

Distrlbution and Outcrop

=

The Kingak Shale is poorly exposedn and crops out
sporadically along. the no:th front of the Romanzof Mountalns.’
Between the Okpxlak and Jhgo Rivera a linear belt of exposuras

strikes east northeast. Between the Okpllak and Hulahula

Avaers, the belt strikes generally northwest in éddition,

one erosional remnant of the Kingak 11es south of these

exposures and makes up a’ prom;nent butte 2 miles west of

..

Basal quartzitic 'ai lts tones and sandstones of the

T k
formation form rldges as . much as 300 feet in’ relief. North
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:of these ridges the poorly resistant shale beds of the

-Kingak crop out in a fep stream cutbanks and low hills, but

are otherwise covered by-tuﬁdra or. glacial deposits.

[T 1% '
PR
'

Lithologic Character and Thiéknbss.

Kingak rocks in th;s area- are divided into a thinthasal
siltstone member and ‘a thiek overlying black shale member
as earlier reported by Sable (1959, p. 70) and Bunnell (1959
p. 50): _

The siltstone member coosists of quartzitic sandy.silt-
stone to fine-grained sandatone, limy sandstone, and lesser

-

amounts of dark-gray shale. letstone and sandatone are

mediuwn- to medlum dark gray and olive gray, weather light

E I L T
brown, are evenly bedded, massive, and resxstant, w;th beds

averaging abont 4 feet in thickness. Limy sandstone, whioh

occurs mostly in the upper part of the member, is medium

'dark-gray,.ﬁine;grained? and qeatherq distinctive pale

Yellowieh brown and ligot'brown{.-Scattered'subroond to .

irregular dark-gra§ phoephatic pebbleslor nodules are as

 much as 2 1/2 inches 1n|d1ameter, and argillaceous pellets

~are scattered along bedding planes.: A few calcareous shell

' fragments (peleoypods?) are present in the 11my aandstone.

Althougn the probable maximum thickness of the siltstone _
member is about 75 feet along the Okpilak River,‘incpmplete
exposures ‘of this unxt along Okpirourak creek drainagea and
west ofjthe_Okprlak~arelat;least-lSO-feet thicg and some
Lndividﬁé;_duartzitic‘siltstOne bedslreeoh;a tﬁioknees of

20 feat." - N o
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The Kingak consists mostly of dark-gray to black shale-
of the black ahale member, 1Y inferred from scattered rubble
and frost heavings far: to the north of basal Kingak beda,
although 1ittlé of this rock type 18 exposed near the .
Romanzof Mountains. Azfew cutbank exposures of the black
shale member were'e;;m;ged a;éﬂg tgiﬁgtaties of the ‘
Okpirourak River. Heré the_rocks consist ofiabOut 85 percént
dark-gray to grayxsh-blaok, fissile, silty shale with 1ntet-
bedded dark-gray, platy to blocky siltstone ‘beds less than
2.inches thick. The shale_is in part pyritic, and both

shale and siltatone weither-dh:k-ye;lbwiéh ofange and

'commbnly_exhibit a whitiéh to ‘moderate yelloﬁ effloreécenq@.

A few clay-ironstone lénseé #nd nodules whioh.weathe:-daik

reddish brown were seen fh-rubble of this member. The thick-

"ness of ﬁhe'blagk shalé member in the Romanzof Mountains is—

) uﬁknéﬁn, but is probabiy morefﬁhénflooo feet. .

Stratigrqphic Rolationships, Age, and Correlation

The Kingak Shale ts too poorly exposed in the ROmanzof
area to permit an.inteﬁpretation of its inter~ or intra-

xelationsh;ps, The 1aék of identlfiable fossil remaina

. precludes st&tements regardlng the age of the Kingak beds

-in the hrea. The abrupt change from the phosphatic organic

shale and limestone oftthe Shublik Fo:matxon to the variable’
thickneases of c1a5t1c|rocks in the basal part of the Kingak
may indicate-an erodional or nondeposit;pnal break before
deposltion of thgak beLs. Likéﬁisé; thgrbrésénée of rounded.

phosphatic "pebbles iq parts of -the siltstone member of the
L |

CL - -
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Kingak suggests that these may be pebbles derived from older
Shublik beds. In general, basal Ringak deposition was
probably more rapid tnan..tha-:”during Shublik time, as shown

“by the larger proportion of coarser clastic. material and

absence -or scarcity of prﬁmary thSphatic material, Deposi—
tion wag alsc probably beﬁqw wave baseg bedding features .
indicative of waée_or curient activity were not seen. The

widespread distribution of the shales and. presence of marine

- foseils elsewhexe in northeaste:n Alaska.points to a marine .

a2 A

origin, peihéps in a deepzrestricted basin,lof'in a sinking

basin adjacent to a slowly rising source area of ralatively

low relief. Source areaslfof-theserreckelts unkhowno farther

west, aource rocks for Juraesic Tiglukpuk Formation (Patton,
1956, p» 213-218) graywacke-type aedxments are interpreted
€6 have lain to the south and an’ intetpretation by Keller,
Morris and Detterman (1961, p. lglf is'that the dpper part
of the Kingak Shale reprekents a more northerly offsbore ’

equivalent of the graywackes- They state that the Kihgak

_ Shale may be characterized by overlap relationships or

unconformxtles (1961 p. 193), previously suggested by Imlay
(1955) .on’ the basis of fa nal evidence. -If the phosphatic i
pebbles 1n the siltstone member of the Romanzof area repre-
seht reworked Shublik Foxrmation rocka, it would aeem that
thia, plquthelma:kedlchange in sedimentatlon may provxde

evidence for an erosional break The - Biltstone member of

influx ftoqge_ﬁiqwly‘fis; g eastern or southern source

the Kingak'm;ght be interireted to represent inifia) clastic
1
|




followed by.downwarping, marine t;&nsgreaaion; and deposition
of the thick black shaie nember. Contemboranéoﬁé thick
graywackes accumulated 'in an east-trending belt southwest
of the presenthomanzofs, but the eaatern oontinuation of
this belt south of the Romanzofs has not been proved Thick
Jurasgsic shales and saqdatonea in the Rlchardaon Mountains '
of the Yukon Territory: are reported by Martin (1959 p. 2428)
First classified as Lower Juragssic by Leffingwell (1919,
p. 119-120), the Kinqak 8ha1e and probable equivalents were
later placed in the Middle and provisionally Lower Jurassic
by P. 8. Smith (1939 p.,46) -FOBBilB‘ftOm the-Ringak Shale.
elsewhere in northeastarn Alaska, ‘have been more recently
reported by Imlay (1955) to represent parts of the Pliens-

bachian and Toarcian sbages of the Lower Juzassic, the
" ‘Bajocian and Callovian'of the Middle Jurassic? and the
Oxfordian and Kimmeridgian of the. Upper Jurassic.. Sevefal
breaks during Middle’ and Upper Jurassic ‘time are suggested
by Imlay. _ o

' The'few shell fraghents”found idfthe siitétoheimember--
of the Ringak Shale areltoo fragmental to yield age—informa--
tion. Basal Klngak beds reported by Whittington and Sable
_{1948, p.:11-12) on the,Sadletochit River,_with which the
siltstone member is corLelated, contain pelecypods,
including Exghea cf G. g Lamarck, of" pzobably early

Jurasuic (Pliensbachian?) age (ImIaYo 1955, p. 73).




Crataceous (?) System

Ignek(?) Formation .
A poorly-exposed sequence consisting of sandstone, shale,

““and coaly beds tentatiyely correiated thh the Ignek Formation,
crops out in low whaleback ridges along Okpirourak Creek about
'3 miles northwest of Jago Lake, and along the’ Jago River, ‘9.
miles downstream from Jago Lake.- Other exposures in the foot-
hills north of the Romanzofs, delineated £iom aerial photo-
graph study are provxsionally mapped as Ignek(?) {pl. 1).
The Ignek Formation, fzrst described by Leffingwell (1919,
p. 120-125) contains_eimtlag-lithologies}as;wellvas a marine-
or transitional_fossil fauna in part.of thejfotmation._ ‘
'Although Leffingwell'considefed'the Ignek to bevdurassic(?)

in age, more recent studies of this formatxon and its

u'"“i:rao'eable equxvalents in areas northwest of the Romanzof
Mountains place the Igneh in-the Cretaceous\(Im;ay, 196;5
‘Keller and”dthers, 1961)j The exposures-in the area-here
described however, aré unfossxliferous except for small. -
carhonaceous fragments, neither the thxckness of the sequence

_ nor its relationships to other rocks are known except that
the Ignek(?) rocke are unconformably-overlain by qlac;aljand
glaciofluvial deposits._~ .J_ S ;‘ ’ -

The exposures on OkgirourakJCreek eonsist of-at least

several hundred feet of poorly—exposed interbedded sandstone

and shale.: The sandsEone, whieh makes up about 50 percent.

of the exposures, is medium-dark gray to medium gray, weathers

graylsh red and browuish gray, in part w;th gun metal blue"
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stain and ironstain. It is vexy fine~ to medium-grained,
weathers platy to flaggy, and contains scattered carbonized
wood fragments. Small ripple marks and scour markings were
observed on some»sandstone euffaces. clay and Bilty ahale
is dark gray to black, hackly to fissile, and contains
gcattered clay ironstone[nodules._ .

_ Examination of one thin section ftom a sandstone in the
Okpirourak Creek exposures indicates the rock to be a lithic
graywacke. Poorly sorted as to type and sige,msub-angulqr to
aubronnd grains‘constitu€e175 percent-of the ;egtion and
include strained qua:;i,fargillfke ér nlate,,and chert witn;3 -
'1eqser amounts 6f-fresh plagiéclape (pligocigﬁef}))L’calgité;-
and quartzpéé sqndstone; iThe_mpt;ixAis dqminantly'a'mixture
of-olay and carbonaceous Fatérial with Quarfz,;lfnqnite, and"

‘wrhhemati te. . ‘ o _ _

Carbonaceous sandstone,,thin coal beds, and black carbon—
aceous shale-crop out on a ridge west of the Jago Rivar, 9
miles north of Jaqo Lake, accordzng to John E.: Cantlon, who
procured specimens of these rocks. These exposures lie along
_the same general strike as the Okpirourak Creek  exposures,
"and are considerad to be roughly equivalent to the latter.

' Leffingwell (1919, p..120) -egtimated’ about 2500 feet of
strata to comprlag the Ignek Formation in 1ts type atea. _
Keller and others (1961, 1. 203 -207), have gubdiV1ded the- -
Ignek into an upper memba in part Qf Lath Cretaceous age,’
and- a lOWBt member of late Early Cretaceoua age,. ‘and 1mp1y-
an unconformity between t?e two members. Inpomplete sections

!

i
!



NNy N

84

of their lowexr member are as much as 2590 feet thick; the

upper member may be several thoasand feet in thicknaqs.

_ collections of Leffingwell and later workers

by Imlay (1961, p. 30) contain species characteristic
of late) Early Cretaceous (Albian) age. Thick graywackes and’
ahales‘of early Early Cnetaceous age, whioh are well developed
north of the Brooks Range in north-central and northWestern
Alaska, are not present;zn northeastern.Alaska-where Ignek.
Formation overlies Uppef Juragsic (Ox:ordian),ibcks (Imlay,
1961, p. S). ‘ | | _ _

About 3000 feet of;eériy éo middlé ﬁOWQr cieﬁaéequé
rdcks'are reported in'tﬁe Ridhgrdbon'uountaihS; norﬁhern
Yukon Territory - (Martinn 1559, p. 2430). Martin emphasizes_
the difficulty of distlnguishing Lower Cretaceous and Jurassic

beda on lithologic grounds. ,The_boundary between the Kingak

' Shale and Ignek«FormétiQn in northeastern Alaska pay also be

) . . . ’
of similar nature. An uhconformity below Early Cretaceous

réoks is strongly 1ndicated in northwestexrn Alaska,.however
(Dutro and othera, 1951, p. 14). )

| .

i

{
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Quatgrnary System

Pleistocene and Reoenﬁ glnoration has resulted in
striking depositional and&a;oo%Qnal ﬁeatﬁrea in ano north of
the Romanzof Mounégins sinilorﬁ%o“thosefin the central Brooksl
Range. The mountainé.haveibeen stfongly.sculpturedf moatly

by north- flowing glaciers: which orxglnated in- and south of -

the mapped area, and whlch repreaent nearly all of the preﬂent
glaciers in northern Alasga. Moatuof the presentllarger
glaciers, remnants of earller ekteneive gleciatlon; are 3 to
5. 5 miles in lerngth and compound, but several. are relatively
simple, and suited to glaciological studlee such as that
carriead out during the 1957 58 International Geophysical
Year on- McCall Glacier (M¢son, 1959 Sater, 1959) Aaide
from well- developed U- shaped and hanging valleys, recently
”:;o‘prasently occupied cirques, aretes, simple to complex

] L.
ice—fracture patterns, and faceted spurs and trim lines, 1ce-

contact and glac;ofluvial deposita ‘extend along most of the
.tributary 3treams, the maior river valleys, and xn lnter~“
stream areas beyond the. noxth llmits of the mapped area
(pl ). Good evidence for older piedmont- type glaciera,
and nuccessively youngot ?hrinking valley glaciation is -

evidenced mainly from posltlon, -déegree of modlflcation (by .

" arosiom, frost action, and weathering)., and degred of

'vegetation encroachment on moraines and outwash. A faw
_1ndlcations_gf cross-cutt ng relationahlps of valley glncier
featurea are’ alno present.where tributary streams enter major

valleys. Ofﬁ‘} lhan the glacial featurea, Recent -materials

i_.
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conslst of present stream.deposits which aré largely reworked
glacial material, large gliuQ%al fans and taius conéqfulong'_ -
the majoxr river Valleys,jmiéqd colluvium along steep slopes,
thin layers of wind—blowﬁ dilélon river flats, .and small
ephemeral aufela fields, - ice-domes, and ice-wedgea in a few

localities. Permafrost qf unknown depth is probably present

. throughout the’ area,

_ '

Glaciation o -

Pert;nent Brooka Range Glacial Inveﬂtigatlons, 1907 1960

Lgffingwell {1919, p,,l33j;36, 1565153) QLscuqsad
obgervations of Pleistocéne End Recent glaciation along the

0kp11ak and Hulahula vaers. éh the basis'of truncated-spurs:

" along the dkpilak valley, he concluded that the ice thickness

Capa

.was nearly 3000 feat at the major forks of the Okpilak River,
but that the adVance ext?nded only 10 to 12 miles north of
the mountain,frﬁhtl Gla%;erd éx;endipg~muéh farther north to -
the northwest of this arih,Ahowevex, were 'suggested by'Leffing—:
well (1919, p. 137, 140), although he saw-no evidence for pied-
- mont glaczatlon and implied that one Pleistocene ice _advance
probably toak place. He reCOgnizad a Rleistocene till—like'
deposit along the Afctic'Coaat north of the Romanzof Mountatns
(1919, p. 142—149) but qu uncertain of its origin
-Detterman (1953 P 11-12) establighed the firat glacial
nomenclature in and north of the BrOOks RQnge. He recognized_

. four glacial advances in the Sagavanirktok—Anaktuvuk region

apprpx;matgly3120 miles' eat—southwest -of the Romanzof

Mountaihaﬁfﬁhicﬂ hé'named, fxqm 01des§ to younggst, the
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Anaktuvuk, Sagavanirktok, Itkillik, and Echooka glaciations.
The olde; two were defined iﬁ separate areas, Deteermaq,'
Bowsher, and Dutro (1958) erﬁeaded"these.names farther west
and named t;o youhger glaciatfons: Alapah-Moeptaln'and Fan
Mountain glaciations. All were consldered to be of Pleistocene
age, except the 1atter, érobebff ofERhcent age. Iin addition_-
they state (1958, p. 51) that Anaktuvuk and Sagavanirktok )
glaciations may represent a elngle advance. ' - -
Kunkle (1958) mapped the: glacial geology of a portion of
the Jago Rlver vallay north of the mountain front, and made
acattered obeervatlons far;her south along. the Jago and its

trlbutaries and in the Okpilak River Valley. He recoqnized

six ice advances which he correlated w1th the sequence of

Detterman, Bowaher, and Dutro. '

S, Keeler (1959) reports on obaervations along McCall

. Glacier and McCall Creek valley. on evidencee of morphology,
geographic,qlﬂtributlon,5and geomorphic features, evxdence
for five glacial advancbé is citead by him, and he suggests
correlations with the ceﬂtral Brooks Range aequence.
Sable (1961), by ooﬂpariaon of Leffingwell' 1907 photo- .
graphs of the Okpilak Gl%cier with. later aerial and field
photographs, recognized a very recent stage Qf glacial

retreat reaultiog in two;sets of end or recessional morainee,~
botK of which- he correlaqed with Fan Mountaln glatiation.
He also calculated approﬁimate degrde and rate of retreat

and-thinnipng of Okpilak ‘Glacier since 1907.
A O . A

!
i
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In the Mount cﬁamberlin area, 15 to 25 miles west of
Okpilak River, Holmes and:Lewis (1961) recognize 5 glaciationa,
for which they propose a new.terminology. Their tentative

correlation with Dattermah andiothers (1958).is.as follows:

Holmes and Léwis oo : Dettérman,aabwshax,” Lo
(1961) ' - & Dutro (1958) ) -
Cirque Morﬁiﬁe\II S
R t , 7
ecan { Cirque Moraine I 1} ‘ an Mquntain
Peters . 7 77 - Alapah Mountain
Schyadex - - . Echooka
Pleistoceneq Chamberlin : Itkillik
. . - 8agavanirktok
Weller - { Anaktuvuk

Holmes and Lewis state that cortelation with Ean.Mountaln

and Alapah Mountain are fairly certaln, and imply a fair
degree of correlation conéidence between Echooka and Peters
,.an-the basis of thSICal expression ‘and presence of large
lakes behlnd the end moraines; They express ‘more uncertainty
about Itkillik and Chamberlln equivalence because Chamberlxn
nograine appearsa more’ hlghly mod{fied ‘than the type Itklllik
arift farther west" Their correlatione with the earliest
glaciation(s) is uncertain. -
| The Quaternary geolo%y shown ;n plate 1 and discussed
here results from numeroud but scattered observations made
by tha'writer, Kunkle, - and Bunnell, augmented by examination
of aarial and ‘field photoqraﬁhs'by Eha:writEr.; Kuﬁkle';
- map-. units and concluaiona have been- 1ncorporated in’ mod;fied
-form by the author, who d%sagreas wlth some Of Xunkle 8 F

N
1nterpretationa.' The wrl&er_feels that 'the new terminology

of Holmes.and Lewis in the Mount Chamherlxn area 18 preferable

CY
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to Kunkle's use of western names. Despite the similarity in

climate, differences between the dominant bedrock types in

central and eastern Brooks Range source areas might ba

reflected by morphologic differences in thexr glacial

Morainal material along the Okpilak and Jago valleys is mostly

- composed of granitic conatituénts, while those in.othex

northern Alaskan areas are reported to contain little or

none. The moraines as much a8 6 miles north of the mbuntain

front‘along these valleys,

although modified to dlfferent'A

degrases, are very well defined

The writer recognizes 5 major units of glagial deposi-

products.

tional and erosional features in the area, which, in morphology,

position, and. degrea of vegetation encroﬁchment appear to be

distinct enough to relate

a uThey reflect successively

them to separate glacial advances.

shrinkinq glaciers, as previously

recognized by other investigators in the Brooks' Range._

Uncertainties exist howeVer, in the precise delineatxon and

corxrelation- of units from

place to place. Along the major

rlver valleys and in interstream areas nbrth of the mountain

front, sets of recessiona} moraines are present whlch in

their degree of modificat+on appear to grade northward 1nto

older recessional moraines, and crose-cutting ralationships,

7

1f presant are ‘obscure. »Within the mountains sote cross-

cutting xe;at;onahips'are
glaciers have overridden ¢
 detailed relationships of

valley glao$e:s:§re sti11

present in places where tributary
51der trunk-glacier moraines, but
;tributary glac;ers touthe main

unknown.
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The correlatione of Kunkle and Keeler as rélated to the
terminology of Holmes and Lewis and - of Detterman and others

farther west are not whclly consistent, although all workers

use similar crlteria in differentiating glaciations or glacxal
advances. Kunkle (1958, p. 30) refers 'to an end moraine on
McCall Creek as Alapah Mountain, whioh Keeler (igg;,mp. 92);
correlates as an Echooka recessional mozaine. -Moraines

referred to the Itkillik glaciation by‘Kunklo {1958, p. 21)

appear to be similar to the Schrader moralnea of the Mount

Chamberlin area which are tentatively correlated with Echooka

glaciation. Becouse of tbese appaxant dlscrepancies,-and

because the present writei_ie.uncertain of possible equivalents,

he is relﬁotoht"to-Lnd;cate-oorfelatione with the'prebtous-.
terminologies;'except fortthe'oldest and moaturecent deposite.- : '
He "does feel, however, that major glacial advanoee in the
_ eastern Brooks Raﬂge were probably synchr ous with those in

- the central Brooks Range,‘but that\uiffsgz:;es in source area
bedrock may produce morphologic forme of different ages but 1

. e \ - .
of similar gross appearanoe. o T : o .

d

- “‘Deposits of. the five]advances are differentiated on
'plate X form-lines also indlcate the approximate outer

lzmlt of . prominent motaines.'

First Advande !

Features.— Deposits %biob occuyx at thé northern llmits ..
of the area. and at least one_mlle farther north, are attxibuted
to the oldest known adVan *e, ‘and are tentatively correlated

with the Weller glacmatloq of Holmes and Lewis i fhey iné}ude
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scattered erratics in tund:a«oevered lowland areas without
observable morainal tracee.;.ﬁakeé;hnd_ponds_a:e rare and -
have been mostly filledy/ﬁxainege is well integ:ated, and
numerous well-drained areee with bedrock trages .and 6utcre§9
indicate that the deposits are probably thin, In aeme inter~
stream areas, 2 1/2 miles | southwegg of Jago Lake, highly
weathered “rotten” granite erret;cs_are attributed to this
advance, as well as quart#ite,?s;nﬁst,'chert, and phyiiite.
The northward extent of tﬁis_glaciat;on is unknawn and its
southernmest deposits norEh of the.mountains are.gﬁscured by
drift and outwash of the éecond advance. N

Within the mountains along the Okpllak valley, altxtudes

b

of the approximate upper 11m1t of gla01at10n as inferred byﬂ

—-a

the hxghest granite erratics in-areas of bedrock are 3500
“East west of, 3700 feet -one mile southeast of and 3800 feet
3172 mlleB southwest of Okpllak Lake, respectively. South-
ward, erosional features in granite terrain include truncated
spurs, the tops of which lie at 5000 to 5200 feet between
Lefflngwell -and Dark Creeks, about 5300 feet 4 mlles south °
ogzLefflngwell Creek, andisloo feet 2 miles southweet of the
E main 6kpilak River'forks.! i _ ' '
| Aioné,;ne‘aago River. glacial erratics occur up to about
-73206 feet altitude at the imountain front, aithdugh ice from

- the McCall Glacier reache about 3850 feet at the pass . between
McCall Glac;er and Jago Lake (Kunkle, 1958, p 18; Keeler,
1959, p. 91), Along ‘the south side of McCall Creek ‘a high

r 0

bedrock bench Sloplng dow+stream £xrom about 4000 to 3400 feet
(
|
|
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altitudo, is thinly veneered 5} bouldoro and tundra .vegeta~
tion., The‘writex essentiaiiy'agreeouwith Keeler, who.first
desctibed‘thia‘featurei(1559, p- 91) that the . bench,
corresponding in. altitude with the paas and with the highast
morainal material along the ﬁago River, marks the _approximate
upper limi¢ of glac1ation 1n this vioinity. Southward along
the Jago River valley, erratics oceur up to about 3400+ feet
1/2 mile south -.of McCall Creek and 3500 feet one mile farther-
south, Tops of modifiad facetedtspuya 7 anq 10 miles gouth
of MoCall Creek are ut?4ooo and 4800 feet respectively.

7 The . FPirgt advance was obviously of piedmont type. South
of the moufitain front it was essentially restricted to the
main valley along the okpilak RiVer, but on the Jago River
it overrode the pass north of and the low area east of McCall

‘”““Creak.lao that the two small mountain masses flanking the

Jago valley stood as nuhataks_abova_the ice.

Correlation.- Kunkla correlated this glaciation with the

Anaktuvuk glaciation of Detterman and others. In the MeCalld

vallay,,KaeLer correlated it with eithar the Anakxtuvuk or

J.—"

S

Sagavanirktok g1acxat1m|ks.

Second_hdvance oL —

Featurés.- The Second advance is represented by récogniz-

able but considerably m dified end moraines and outwash aprons

‘10 milos nnd about 15 m les north of the mountains along the
Jago and Okpllak Rivers respectively. Morainal rldges are

qenerally'Smooth-aurfac d, with scattered granite -and

e =
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bubo:dinate-quartzite-bouldera‘and boulder patches., 'Sutface
material has been considerably reworked by frost actionn
congtituents are similar to those in deposits of the- First
advance, but granite errat;os age moro numexrous. Moraines.
and outwash ore encrooched;on bY,tundraﬁ?ggetation'axeept N
along their crests where v%gotation is_égtghy,‘and ﬁall
developed patterned_ground%feaéur%g!ire common, |
Sevefal mdraines, intorpretéa to be'récessional :ore
present on both - the Okpilak and: Jago Rivera (pl 1), and .
seVeral kettle lakes are present near the Jago River. Moraines
are partly ocut through by the:headwaterg of-the ingegr&ted"
drq}naqe-paﬁtern found faréhef‘north,_althoh;h’soﬁe ‘arcuate -
stream patterns atill parallel the morainal traces. |
Within the: mountains the . upper limit bf thls advance is
'difficult to determlne. Qoncentxationa-of liohen-coygyed :
bouldery tillfrepreaenting;ﬁodifiod ;aferal moraiﬁés occor
as high as 3BOb feet west %odjsoufhwegt-of_bkpilék Lake.'
(fiqg. 5)_apd 4996* feet 6 éilea farther B??gh. 'iioﬁg'tho
_Jago.RLVef, rohéh upper 1i$ité-of similarigouidor;conqentra'—
tions occur giohé McCall Creek at about.3600 to‘BSOD-feet
alfitu&e (Xéeler;I1959 p.591), and about 3000 to 3500 feet
' along the Jago River 1 to ﬁ mlles south of McCall Cteek. |

[

Although ma;or tonguod of this advance probably coalesced -
to. come extent in interstream areas 5 to 6 miles norZ;_of the-
mountaxn front, it is doub ful that a continuoua piedmont
cover was present, Outwash from the trunk glaciars ‘probably

did coalesce’ and: determine _the course of Okpirourak Creek
. s | _ _
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north of the mouhtains.; Ice, if it daid flow through'the

pass north of McCHll Glacier (Kunkle, 1958, p. 20-21) was
thin, Likewise, the. low area east of McCall Creek where
patchy bouldery ‘drift occure at 2900 to 3000 feet, was

probably only slightly overridden.-

Correlation.- Kuhk1§=coneidered'deposits of this advance

6 to 9 miles north of_Jaéo Baké to be correlatiﬁe with the
Sagavanirktok glaciatioﬁu hﬂis.northetn‘iimité acree
generally with those of the Second advance but the latter
also includes deposits which Kunkle- placed in thc younger
;tkillik glaciation along_the.Jago River._ Along the. Okpllak
River, the Sacond advanceiagrees approkimately with Kunkle 8

) : . ! .
Sagavanirktok'glaciation‘ The writer recognizes only subtle .

BRI Y20 ST

differences between the northern exposures of Kunkle's .
Ttkillik deposits_and sogthernvexposurea of KenkIe-s .
Sagavanirktqk deposita: the abunﬁahce of-erratics'iﬂcreases

'_and morainal ridges are more distinct and possess higher

‘trelief inward but do not appear to contrast sharply with
those farther north. :

i
1

Third Advance S {'

Featuree.- The Third advance was entirely restricted to
the major river valleys Lnd mountaln tributaries; Erunk’
glabiers reached to 4 miles and 6 miles north of the mountain_
front along the Jago and Okpilak Rivers respectively. Promi-
nen__I“teral moraines and kame terraces, kettle lakes with

_.bouldery bottoms, knobby topography, and coarseness of till

f !-.



-'glaciation of the Mount Chamborlin area (Holmes and Lewis,
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. at . 3000 feet 11 miles souih. Moraines within the mountains
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are characteristic aleng the Jago River (Kunkla, 1958, p. 26~

29). Frost pattern foat@ras;appear to be less mature‘tnan

‘those on deposits of tbegsoooﬁd advance. Thin tundra vegeta-

tion" occurs in lowland afeao_ﬁgt knobs and ridges are relntivol&
bare, Along the Okpilak River similar topog:aphy is present

4 to 7 miles north of Okpilak Lake, where Beveral moraines
converge on the river: the northernmost corredponds to a -

strong bench along :the west valley wall, similar to one on

_the east valley wall of tho Jago Rivet. Arcuate drainaga

around end and receasional moraine limita is pronounced. In
this respect, topographicifaaouxes of this advance and the

aouthornmost ones of the SGcond advance resemble tha Schradar'

1961, p. 857-859 and fig.[lo).- : _ o - -
Evidence for 1imits of thia glaciation within tha ’

mountains has been largely maskod by maas-wasting ;esulting

in mixed morainal. material, and’ because™ 1atera1 moraines from

tributary qlaciers have ehtered tho river valleys at altitudaa :
I

|
.hiqhor ‘than the trunk glacier. Lateral moraines at ‘the

mountain frontkalong the 6kpi1ak Rivar'aro at'about 2700_feet
altitude. Trim lines at 5000, 3500. and 4000 feet 4, 7, and

11 miles raspectively aouth of Okpilak Lake, approximately
oorrespond to the apfces ¢£ the highest alluvial and talus.

fans” in tnose vicinities. Along the Jago River, tops of .f -

lateral morainos as ttaced southward from tho end moraina are

at about 2200 feet altitude ‘at the mountain front and parhaps

|
)
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consiat mainly of granite bouidera, are‘heavily'endrusted-by
rock lichens and have a thin, patchy tundra cover; fines

have been largely washadiffoﬁfthair squaces. ' AR
f ‘ - -

(12N

Correlation.— The Third advance alonq the Jago River

cor:esponds with Kunkle q thooka glaciation. On the Okpilak -
Rivor, the northorn limiq corresponds approximately with the
northern limits of deposits ascribed o the Itkillik glaciation
by Runkle (1958, map on p. 38, not 8o notad by him in text, |

T p. 24, “in which he includes oldar deposits placed by the .
present writer in the Seoond advance) Deposita aaoribed to
Echooka glaciation by Kunkle oconpy the same position relative
to the mountain front on- both rivers, but tne outet limits

on the Okpilak River were not clear because no end ‘moraline

N
was recognized by him (1958 p. 29-30) .

e
. The’ difference in poaition between the 1imits of the
Third advance on the Okpﬂlak and Jago Rivers is badsed partly
on the aasumption that the glacier regimen during this and
succeeding advances was_similat althouqh larger in scale to

the present regimen. At preaant, “the. 1ce volune of qlaciets |
“drained by’ the Okpilak Rirer ig greater than the volume of
-those drainad by- the Jago, although the Jago has the larger
drainage area: Furthermore. many of the Jago Rive: glaciers
are south of this report area, .and it is doubtful that they
reocheqltho“oortherngpart of the Jago valiey The .Okpilak’

| Vaiiéy is{of'chLiar:ai@enslona to the Jago valley £n this
map A:eo.ljiﬁifollows;tﬁepl that the Okpilak valley had ‘a

larger volume of ice, which resulted in more northerly
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positions of equivalent advances and recessions than in the
Jago valley. This interpretetion, combined withfthe“groaa
nmorphologic similarity of the depoeite, ia believed to

indicate their equivalency.

Fourth Advance L -} R -

_ Peaturee.- Deposits of the Fourth advance indioate that

a thin trunk glacier extended to beyond Okpilak Lake in the
Okpilak valley. and a simdlar one in the Jago valley which

did not reach the mountein front. Evidence for the 'extent

of thie glaciation along the Okpilek valley includes a .
single—creeted well-devedoped lateral moraine 200 to 300 feet _
above the river 8 to ‘13 miles south of. Okpilak Lake (flg. 6,A),
Tributary moraines attributed to thie advance extend from
Dark Glacier and Leffing%ell Glaoier into the valley at
slightly highet altitudee and parallel the main lateral
Tmoraines. Theee can be traced intermittently aldng the west
valley wall as far north,as 1 1/2 milea north of Okpllak Lake'

. and appear to correlate with moraines which close on- the

-

river about 4 miles no : of Okpilak Lake.

Along the Jago River, gladial deposite along ‘Boulder

‘ |
erek are. keys to underatanding the Fourth advance. An end

moralne aecribed Q__Fburth advance extends over older glacial‘

deposite ‘at ‘the mouth of the creek (pl 1) . Correlation of

this. moraina with the en moraine 1 1/2 milee upstream from

McCall Créek mouth ie on the basis of morphology and poeition
in respect to relative slze of the parent glaclers., No

--mOrainas of thie edvance

—— .

have been recognized in the Jago

|

e




Pigure 6 GT’bial al uvial, and colluvial features_
- - in thée Romanzof. Mouptains - :
A. Alluvial and talus ‘fans. encroachinq
on’ Fourthi-advanca. laCGral moraine, .-
Okpi].ak 1ver.- :
P1fth -adysnca lateval moraJ.na along
uest valiey wall bf Egatuk - Glacier.

s
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Valley. north of Bouldar creek.' Three go-B miles aogth,
however, lateral moraineﬁéebout 256 feee above7the river are
well preserved and probably ‘extend even farther south beyond
observed limita. . o E- . .

Morainal materia; W1%hiq éhe mouhta}ns iasooorlygsorted;
shows little e\'ridence".of ﬁre_et;.ei;-ir_ig',' a;xd".support.'r zr thin -
partial cover of rock licﬁone-ahd tﬁndra plants. Blopes

- toward the valleys are steep and.unatable and’ thoee toward
the valley sides are shal;ew Crests are boulder etrewn and
hummocky and the ‘ridges are-encroached on by alluv1a1 fans

and talus cones. Fergheriﬁorth;-moraindl and_gleoiofluvial

material appear to be‘more completely covered by tundra and

lichens.. ~ . --f )

At 1east one torminai and upstream lateral moraine along .

'”ééch of the creeks which drain Leffinqwell Dark McCall and
Hubley Glaciers occur above 1 1 1/2 '3 1/2, and 2 1/2 miles

tespectively upstream froT their mouths. " A tributary moraine

‘cutting terminal moraiheeio " the Fourth advance also oocurs

about 2 miles above the mgut “of Boulder Creek. 'These are

or to represent a reaavanée. These moraines axe intetmediate
stability and amount of \ etation cover between those of
Fouxth and Fifth advances.Y' a may be more closely related

in- time to~ dvence than to the Fourth advance end
. e . }

- moraines, : o '. - - >

Correlarioh.f On the |Okpilak River.Kunﬁle conaidered

the cbnvergiﬂgiﬁorainea 3|to 4 mniles npzth;of.ORPilek Lake

interpreted to be recessi‘nal mora:lnee of the qurth advance-

-
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{here, the approximate 11@1Fs"of Second advance) as Itkillik
raecessional moréiﬁes, altﬁoﬁgh-he gtates (1958, pP. 25! that
he had previously conside#ed the moraine 3 miles north of the
lake as a younger Echookaland moraine. He tharefore con-

'sidered Echooka glaciutzoq to haVe reached only ‘ag far north
as 0kpilak Lake. - However4 only one paired depositional terrace
was noted above the present floodplain ‘terrace :ln the Okpilak
Lake viacinity, whereas. two distinct terraues are present
within Kunkle 8 Echooka gbaciation limits bn ;he Jago Riyef.

TRe writer interprets thiq to indicate. that, despite the

* outward similarity of the béifed lakeaualépq these river

valleys, those along tha Okpilak River lie within limits of
a glacial adéance youn;er ih;n thﬁt'on tﬁe ﬁagd.‘ |

Kunkle coxrelates en% moraines of this advanca along
“McCall and ‘Boulder Creeks with Alapah Mountain glaclation
Keeler (1959, p 95) 1ndicatea that the McCall Creek moraine
is an Bchooka recessional moralne, but tne writer recogn;zea

it as a truﬂ,end_morainedrgpresanting a separate advance.

Fiﬂth Advanca - I' j i '_; >~__n.;.

:f_ The younqent glacial dvance, :elativaly minor, very

';ecent, and prabably of short duration. 1is correlated with

Cirque Morainan I and II a?d Fan Mountain 41aciation. One

tarm;nal moraine (Cirqua I&) adjoins all preaent glaciera.

-

An end maratna (Cirque _I) ommonly occurs as much as 1000 to

2500 feet dbwnstream from most of the larger‘glacxara and isu\
commonly separated from Cirque II termxnal moraine by melt-

water,dgpos}tpland aufexs. Both morainea are fredh and

[
H
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unstable, and those of Cirque I locally 5upport a few
alpine plants. Upglaoier, lateral ‘moraines of Cirque 1 and
11 are probably indistinbuishahle {fig. 6,B). At higher

| altitudes, trim'linee corresp0nding with ‘tops of cirque I
lateral moraines .are eaaily dbﬂtinguished above most
glaciers by their barred fresh appearance. o

Daterminations on the amoqnt and rate of thinning and

recession of 0kp11ak Glabxer since 1907 as reported by ~ -
Bable (1961) 1ndicate that Cirque 1 and 134 giaclation probably '
occurred in recentlhistorio time. All glaciers_gbserved in e
the_Rpmanzof Mountains'siow:similer feerpree,:and-smail
evacuated cirques also c?nfdln;freah depoeigs of this

' glaciation.'fThis advanc?fq;deoot-reech the major river

‘valleys except in their pquwaﬁere.

CendvL-y

-

Age and Corralation Summary o ‘“;
Table J ia intendedlprimarily to show tentative correla-
tions between thisg area and the Hount Chamberlzn area 20 milea
. to the went. Central Brooks Range terminology is also
included beoause 'Holmes 1nd Lewis attempted provisional
:correlatidn with that region and because ‘Kunkle also used
central Brooks Range terminology. Kunkle 8 usage, however,
is shown relative only to that of the preeent paper.—
‘ Correlation of ‘the gifth_advance with Cirque Moraines
'I aﬂd 1T is quite certai Fourth advanQe, at 1eaat within

the mountaine, is sim;la[ in reapect to aize, position, and

degree of modification t Peters glaciation;l Thltd advance

with its modified knob and kettle topography north of the



-t
o

l"L

2
. . ) ' Lt [} ' '
Table 7. Q\|:'aterna;y Chronologies in the Brooks Range, Alaska.
N . Ii'
. Det,terman Bowsher & | Holmes and Lewis Kunkle This paper '
Dutyo (;953) : (1961} . (1958) ’ _
N Hount Chamberlin| [ , . "Okpilak and
Central Brooks Ranqe Area 3 ) Qkplila.k River | Jago River Jago Rivers
FAN MOUNTAIN - CIRQUE II FAN MOUNTAIN | Fifth Advance
e , CIRQUE I
I PSS 7 — =
ALAPAH ‘MOUNTALN PETERS ECHOOKA . |ALAPAH MOUNTAIN Pourth Advance |,
L : . ITKILLIK -
. ECHOOKA : SCHRADER {Map, p. 38) ECHOORA Third Advance
L - -y . . ITKILLIK . : |
' ITKILLIK CHAMBERLIN SAGAVANIRKTOK | — — — — —| Second Advance
L. . {Map, ps 37)[  © ‘ '
F . | SAGAVANIRRTOK
2 = f T o ' __ ‘
SAGAVANIRKTOK | S _ N S
) WELLER ~ ANAKTUVUK ANAKTUVUK =~ | Pirst Advance
ANAKTOVUK |

€O
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mountainsg ia probably eqnigalent to Sonradet glaciation,
but the equivalenoy of 1ts no:thern limit is uncertain. '
Second advance, in its morphologic forms and drainage
pattern appeargg;o resenble both Schrader and Chamberlin_
: .

glaciatione, Firat advanoe is correlated with Wellex

laciation on the basis of morphology and weathering character.

—~

The most pronounced differenoes in present form and
weathering of the deposits appear to be between the First
and Second advanoesa No suitable material for age dating

was seen, although some peat occurs 1n First and Second

-~ .1 advanca areas. Evidence for_competison wich;theuchronologicar'

' eeqnence in central Norch Americais not aVailaBle from this

: area, although Holmes and Lewig#}1961, p. 362-863) tentatively

consider Weller: glaciation pre—Wlsconsin, and. the ‘remaining

"m»glaciations, except for hecent Cirque Moraines I and II, as

presumably Wisconsin. % h UF;

Adjacent Areas and ;polated Depostta

Eaet of the Jago River, deposits beyond the mountain
_ front include sttong mcrLinal traces sxmilox to thoce of the
_ Second advance to aa muoh as 7 miles north of the mountains .
along an. unnamed rivex, 22 miles east—nortbeast of Jago ‘Lake.,
The intervening area contains bedrock hilla and areas of well "
;ntegxated drainage probebly veneered by deposits of Pirst
edvance.'_ - . iﬁ' ’ _ _ L |
Bouldery morainal material in the. headwaters of Okpirourak
Creek between the Jago and Okpxlak Rivers includea two pro-

nounced sets of morainal ridges (pl.vl). ,They are tengetively
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considered end moraines of Third and Fouxth advencee. Deposits
beyond these ridges and garther dcwnstream 3 miles east of
Okpilak Lake are considered to be Second advance deposits..
Wast of the. Okpilak River, there are ecettered grenite
erratics along Old Man Creek, but no- concentrations were
obgserved. :Gravel ter:ace remnante ehout 400 £eet above the.

cxaeek near the mountain tront probably represent glacio- o -

fluvial deposits. _ _
Glacial deposits aleeg tﬁe:ﬂulahula Rivefiwere not
studied in the field.’ Bieoculeglexaminatidn ;nd'eeriel '
‘bhotdqreph studies;'howeéer, indiéate well-defined worainal
- traces to as high as 2500 feet altitude ‘and 1300 feet ‘above
the r:l.vet, extend:l.ng northward beyond the area and convetging
about 15 milee north of the mountain front. Their surface .
vﬂvexpreesion is eimlla: to: either or both Second and. Third

-

advances. The writer 1nfets thet they ere corteletive with

¢
. r.

Second advance or Chamberlin glacietion.;'
Considerable glaciel material oucurs in Hulahula River
dra&neges.west_andInorth$est of gount Michelson. 'Esetuk
Ceeek valley-conteins Fi¥th'edvance'aepeeits adjoihing'the
_glaciexs, and e prominent lateral moraine 400 to 500 feet
above the valley, which wey reptesent Pourth edvence. Less
-promlnent but,dietlnct mgraines 500 to 600 £eet abOVe this

.generally resemble those ot Third advance, and more highly
: Lvide_e (

modi fied morainal meterial which hax spilled over the

- weat'ofhﬁae:uk;Creek.may reflect Second and First advance
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‘ Alluvial and Talus Fang _

Fans up to 700 feet above stream level are well developed
along the steep-walled river valleys within the mountains.
Apices of many ﬁans correapond closely with interpreted and
projected upper limits of the Second and Third advaqoes and
congistently cover moreiﬂes of the Fourth advance. ‘

' Several fans examined in the upper part of the 0kpilak

valley show feeturea indioatinq three stages of activity

(fig. 6 ,A) . The oldesE‘and usually marginnl portion of theJ .
fan is stable, slopes everage 10° to 20’, and’ fan material |

is nearly.covered by rock lichens and: patchy tundre ;egetation.
In some fans, the oldest portion rasts on moraine tops of the
Fourth advence; in others the material has encroached to
presgent. river level. On plack and white photographs these .. ;
: -”depoaits are. dark gray to hlack. Fan meterial of intermediate
age is berely etable under a man's weight, and supporte a
partial cover of rock liéhens. This debria has epread in
anastomoeinq patterns dve% the oldex: portiOns. .On photographs

" this materialkhas a medium grdy hue. Modern talus and

alluvial material white %o light gray on photographs, is
‘ highly unstable and withoLt vegetatioh cover.- It's pattern

of encroachment is” eimilnr -to that of the intermediate stage,'
"it forms the apices of ac;ive fang .and occurs down to present

river level. . .

Deposits ‘in a fan 1. 1/2 miles north of the Okpilak RiVer
main fork were examined in & -eut 20 feet high.‘ Constituenta

of therfan material are eubanguiar to aubround, qnd ineclude
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about 30 percent granite bou].ders as much as 3 1/2 feet, and
averaging 2 feet in diame*.er: 20 Percent cobbles (qranlte and
minor limestone); 20 pe:c?nt pebbles (80% granite, 20¢ gquaxtz
" and limestone); &hd 30 percent sand (90% quartz, 108 feldspar
and dark nminerals). No-strggification, soll 1ayérs, or

other evidence for separating the fresh material was observed,

although dissection cuts into pre-modern fan deposits.

YTy YL A
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'snaniwlc ROCKS

Names ahd Terminol ogy

The name “Okpilak" gneissoid granite has been used
informally (Whittington and Sable. 1948) to deaignate-the-
nain granite mass between the Jagd and Hulahula Rivers
{pl. 1). In this paper a mo:e inclusive name, Romanzof
granite, is here proposed to include all granitic rocks in
the Romanzof Mountains. The names Okpilak batholith and -
Jago atock, here.uaed for ghe two lqrger bodles.of granlte-
in the area (pl. 1) respéciivéiy'désignate‘the_ﬁain expo:ed

_mass of the pluton and the|amaller body along the Jago River.
The names refer to relative areal 8ize of exposed granitic
rocks as suggested by Daly,(1933, p. 113) they have no
ganatic connotationa, and 1t is not 1n£erted that these are -

N

discrete bodies in the subsurﬁace. The texn pluton is used"

in a genetal sense to 1nclude these bodies and their sub-

C ' aurfacevtontinuation. ' L B oo

The composlhional clasnification for the granitic and
maflc rocks is modal and i modified fromaaohannsen (1931,
vol. 1). The terms granite or granitic ‘rock when not used in
a speclfic descrxptiva manEer, are uaed interchangeably -and,
_include the family of granltoid rocks xanging from granitic

to granodioritic comp051ti n. In this area it 1ncludes

'gzanite gneiss, schistoee Iocks of gtanitic qqmposition, and.
other granltaid rocks.] Gr n—size terms for granitoid textures
follow those of Johannsen (1931, vol. 1, p. 31). Melt refera

to a wholly fluxd or mixed crystalline and fluid masgsa in which '
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plastic orystalline flow is possible. Metasomatism implies -

volume~for-voiume repla?ement of material in a partlelly ox

wholly solidified masa. distancea of transport are not implied.
primary is ueed to denute te;tures and structures interpreted
to have formed during a]stage of plastio oryetalline flow

or to represent features of grenit;zed rocks which are older

a

than their present oryatalline fabric.' Secondary refers to

textures and structures 1nterpreted to have been - euperimpoued

on tha pluton after emplacemq_g.

Invest{gations

7 Granite in the Romanzof Mountains was firet reported by
Leffingwell {1919, p. 136-128) who- briefly deacribed the .
general features of the pluton alonq the. Okpilak River and :
tentatively concluded tnat:it was-ooet-uie31331ppian in age.
The 1948 U; 5. edeologicei Survey oartf.enemined Bmull‘areaa

of the- granite along the Okpilak niver and at one poxnt east

. of the Hulahule'ﬂiver (ﬁhittington and Seble, 1948 Pe 14~16).

”It was euggested ‘that t?e pluton may have been - emplaued prior

to Miasiseippian tlme, dand eamples of the granite were shown

to be markedly radioact#ve {white, 1852).

. The 195741958 field 1nvestigations reported on here are

‘conaidered to be of eemi—reconnaissence natuxe in that large

.znterareas between linear traverses were not examined, although

1im1ted areas were caretully etudied The moat concentrated
observationa were nade along the" Okpilak Rivereand its -

tribu;nxies;_leas~time was sPent in the. Jago and Hulehula

drainaéeﬁ At the stationn ocﬁﬁﬁied,duriné_field work;

I
|
!

LI
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175 samples ranging from 1 to 6 speoimeﬁs each, waere taken
and all recognizable planar and linear rock features vere
racorded. Fifty atanda:d thin sections ware examined, and
some minerals ware identified by oil-immarsion methods on
crushed. fragments, Identification of plagioolase feldspars
was made on the basis of extinotion angles and . refractive )
indices. A few mineralq ‘were mﬁy x-ray diffraotion

by B. L. Read, U. S, Geological Survey. Analytical data

-anludea 21 nodal analysas made by the author uaing the

method described by Chayes (1949), and 6 ohemical analyses
by tha U. 8, Geologxcal Survey. Age determinations on two
sampleﬂ of granitic rooks were made by the U. S. Geological

Survey.

Diatriﬁution and Outorop

The Romanzof graniﬁe 13 exposed in two main areas which
occupy about 200 aquare|miles (pl 1). The Okpiiak batholith

is elongate, lieﬁ between the Jago and Hulahula Rivers, and

-occupIés about 180 square mlles; the quo stock, aiong the

Jago River—l3.to 18 milée south of Jago Lake, is about 16
square miles in area. ﬁhrae small areas are exposed north of
the Okpilak batholith in the headwaters of Okpirourak Creek.
A smallet exposure of gﬁanite, about 1000 square feat 1n
axea, is present in the blluvial £an at the mouth of McCall
Craek. . Thzs is interpreked to reproaent an isolated bedrock
uLuagally Large;glaciallegratic. Other

" are preéent aboot 1/4 miIe east

along

of the . Jago stf- the sole of an ove:thruat plate.
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The Romanzot granite forms the highest and mbst_rugged
part of the Romanzof Mountaina. Bedrock exposures are
est;mated to comprise about 50 percent of the granitic areaa;
glaciers and theit depositional products, anowfields, talus,
and alluvium cover the temainder.. Tie Best exposures occur
on mountain slopes and ridges, in cirque walls, and along
small tributary streams and dry washes. 0f the major rivers,_
only the upper part of 0kpilak River is 1nc;§ed in gtanite.

- Below altitudes of about 6000 feet, bedzock is 1arge1y covared
“by rock lichens and here fresh éfiﬁﬁm—cuts or unstable 310pes
prOV1de the best expoaures. AbOVe this altitude,'exposures

are clean but. many are 1naccessible.

Lithologx and CO@pOBLtlon

o . The Romanzof granxteiis megascopically a dominantly )
light- to medium iight—gray, medium— to coarse—grained
'qranitoid rock containing essential potash feldﬂpar, quartz,
plagioclase faldspar. qndéfrash to chloritized biotite in
decreasing order of abundfnce. Seriate textures lnclude

'”porphyritic types with latge potaeh feldspat megacrysts;
gnelssoid, gneissic, autoblastxc(?) and cataclastic textures -
_are common, and schistose,granita is locally abundant., Equi-

..granular te#fzzés occuf m?stly in the intorior portions of ('
the pluton but appear to be aubordinate to. other textural

_L_

: vagieties.ﬁ Very fine—_to very coaxae-gr&ined texturea are
abﬁh&ank;;p?somg paﬁﬁé-of thq_plu;on, are mostly;inter-
graddtionélfhﬂd?in gome places alternﬁte infa‘roﬁyh textural

' -Bapdin§;  &9§é;ﬁ§ré§i6ns +£ biotité, fesulting'iﬂ compbsitioﬁal

—
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banding, a?e not as ooﬁmon as the taxhufal-vafiations.
Inolusiona and schlieren are locally oommon but not ahundant,
Aplita dikes are relatively abundant in some areaa; pegmatites
of normal granitié‘campnsition wero gaen at.only a few
localitlias. Blachhtgurma%ine iB 1ocally common in several
typag of occurrence. Disqeminatod pyrite is lccally abundantr
recognizable magnetite, molybdanite, muscovite. sericite, and
fluorite are less common.? ?Pink-gnd-greﬁn“ granite, in uhich
potash feldSPar and plagiéclaee are respactively thesa c010rs,'
comprisea a very minor frqction qf4the pluton and is not o
considefed a sepaidge é}agifé faciea'butsis pfobgbly the
rasult of deuteiiﬁ alteraéioh_or-iatér mipérdlizing gffects‘
Dark dikes include'quartzJﬁonionité'ané mafts rocks. Some

schistose rocks in the granita probably repreaant altered

"metasadiments..f

" The photomicrographs (fig. 7) illuatrate aome, of the.

textures and minarnl aauodiatxons ln the granitic rockak

7 Minaralogy y .

Ensantial mlnerals 1J the Romanzof granite axe perthitic
microcline, quartz, plagioklase and titaniferous(?) biotite.
Hornblende- is rare. Acceasory minerals include zircon,'
apatlta, tourmaline. sphenL garnet magnatite, 1lmen1ta(?),
calcite, monazite(?) and aalanite(?) | Alterat:on products are
sericite,-chlotxte, cqlcitc, epidote: pyrite, iron oxides, - -
kaolinite, an& leucoxene. Quartz, calcite, chlorite, tonrma-~
lzne; fluorite, epidote, sFricite, and org minerals occupy

' , ' r

veins. L. | | Ce

S 5

: - L -
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Photom}aqurapha of textures in Romanzof
. granite. Crossed polavs,. )
A. Anh dxaI—equigranular texture along
g . Jagp, River tributary. M, Midrocline;
- - : Q;, uartz. P, plagioclasa. ‘
- B..Schisthse granite on;east aside of -
. " Oxpilak Rivery; Area~on left is a
T ' mixture .of aericite, chlorite, and
. s qualtz.

w  C. Shear zone between microcline mega-

R “crysts composed of sericite, shredded
TV -t . biotite, and quartz. okpllak Rlver, ‘
P : easr fork. - -

| ) .-
t
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Microolino. Microclino bocurs as large ovoid to euhedral
megacrysts. characteristic of the porphyritic textural facies
(p. 128), and as anhedrol to euhedral groundmass grains.

It is predominafitly pertnitiq; commoniy containing S to 30
percant albite, and is ih smaii'part granophyric.- Zonally
arranged inclusions of quartz occur within many orystal
marging. Microcline is commonly poikxlitio, containing
alhite—oligoclase patches and incluﬂions which are-optically
continuous both mutually and with adjoining grains of similar

plagioclaae. In different thin seotions, all - stages from

.patchy microcline in the interior of plagioclase cryatala +o.

'microcline with-few plagioclaaa patches were seen. Albite

twinning in the patches is commonly parallel to omne direction
of microcline twinning but individual twine of separate
plagioclaae patches axe not continuousu- A few.gmall biotite
and muacovite inclusions are also present Mio;ocline is-
commonly - cloudy, altered to: kaolinite, showa wavy extinction,

and common.Carlsbad twlnIing. The gridxron twinning ranges

trom well developed to very obscure. Quartz veinlets cut

. microcline in some sectiins.

‘The rounded edges and corners of microcline megacryeta

in thin sqction ara: commonly houndod by oquigranulax micro-

'aggregates of the essential minerals, streaks of sericite,

]

ﬂand less commonly, concentrations of biotite, which wrap

.about the corners of ‘the magacryat. Theao aggregates in .

seVerely deformed graniti represent mortar strycture in sone

sectiona, and;many of the rounded megacrysts arertnterpretod
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to be the result of movementa in the late ‘stages of, or after,
thelir crystallization. '

Partial alteration of potash £eldspar to kaolinite is
common. In Bome“shaated zonea, the megacrysts show dagrees
of mineralogical altaxati;n from fresh microcline to flattened
greenish or whitish "ghosts composea entirely of chlorite:
and/or sericite and quartF (fig. 8). gicrqqline,also oqcurs
more rarely in veinlets.i%terg;éﬁn with quartz, calcite, and
epidote; no pettﬁitic int;tdrowths weié-sean in this variéty.

Plagioclaséf In the Romanzof granite, plagioclase is

generally subhadral, occu&a montly in the groundmasu,_but
also as larger nearly euhedral single or interlocking crystals,
Its composition is. mostly albite and oliqoclase (An6~An12.
moatly Ana).' Plagioclasa in small gxoundmass grains appears‘
s be more sodic than th&t ot larger cxystals; the small
grains are alao more commonly anhedral. A few crystals are,
normally zoned; theae, aslwell ‘ag unzoned crystals, commonly
contain highly sericitizid inner cores’ of probably calcic
oligoclase. Crystals coamonly display untwinned reaction
rims of sodic albite (<‘ﬁn4?), the outef boundarieB of which
foym irregular embaymenta with microcline and very rarely,

|
quartz. In aome sections, however, ngggly euhedtal crystals ‘
_of plagioclase exhibit nq zoning or albite rims. Plagioclase
ia. rarely myrmekitio and anti—pertbitic, and it contains a
few biotite~inclusions. _Albite,twinslare commpn. Carlsbad

twins less so, gnd pericﬂiheftwind are rare, -Pl;gioclaaé is.

" altered in varying dagreq ta sericite, mixtures of sericite
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—Figure Bh

Alteratlon
River-.
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in‘porphyritxc granite. 0kpxlak

-'__A Unaltéfad pbtash ieldspar megacrysts in

maasiva
B. P‘lattem

granxte._ L
d. relict megacrysta compoeed of

: cbloritq,ﬁnd sericite in schistose

gzanite

\
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ané caloite, aﬁd in'“ank énd green” granité is partially
saussuritized with resulting sericite, chlorite, and apidote
guartz. Quartz occurs as“large anhaedral d&ains, in inter-
stitdal microcrystalline ngregates, as subhedral to Quhedral
magaarysts -as much as one inch'in diameter, and in GQVaral _
types of veins and veinlets aingly or associated with tourma-
line, chlorite, calcite, ericite, epidote, fluorite, and ore
minarals. Havy extinotio? occure in all quartz grains which
are large enough to observe this teature. Randomly distributed
microlites including rutile are. common in larger grainn; in_
quartz which shows pronounuad strain etfects (fracturing,
irreqular wavy extinction, ahd ahomalous 2V) trains 3 micro-
lites are'present. Atxleast two br nore generations of quartz
_are probnbly preseni in the granitic rocks‘z 1arge anhedral
“rPguartz grains and quartz $egacrysts are. interpreted .to be
early; quartz veinlats invfaldepars and aggregates of small - - \
grains which together giv; high percentages. of quartz in some.
modal analyaes are later.i In aome thin sections, quartz,
: quartz-seticite, and quar%z-oalcite—ehlorite ‘veinlets alsa
cut graina of all esnenti+1 mineraln. N Sy
: giggg._ Under the miétoacope, unaltered biotite is light
brown Tﬁ,-l 657-L 662) It also exhibits pale green to light _
olive hues (n,-l 636-1 65;), probably the reault ot alteration..
‘Gruins are- mostly subhedrll, commonly bent to shredded, and
commonly enclosa abunﬂant aggregatea of sphene, euhedral to
subround zircon grains wi h- halos in freah bibtite, euhadral

- apatite, and needle—like Tnclusions. -Partial or;complete_
}
4
|
" |

. N - DS i .
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alteration of biotite to chlorite or to muscovite and sericite
is common, The muacovlta contains relict inclusions of
abundant whitish opaque mateéial, probably leucoxene after
granulated sphene, as coatlngs or along oleavage planes.
Maqnetlte is commonly associated with altered biotite.

. - Muscovite also. occuxa in small areas of ‘granite greiden

along with tourmaline, quartz, fluorite, magnetlte, and pyrite

No inclusions were seen 1n this mica varlety.,

Saquéncegof cfystalliaaﬁiOn- o
The aequenca of mineral development 1n the granitic TOCKkB
of thia area ls uncertain. Textures and. mlneral ‘graln rela- -
tionships contain features that might be variously 1ntetpreted
~as due either. to. melt cristallization or to metasomatiem.
The writer bellevea that. Post of the granite was derxived

XYY Y1y SR

from cryatalllzation of a mobile body, although some granitic

.- - tocks along qome ma : Pf thg pluton may represent granitized_
_country rock., L | \é ) | e -

Most of the fEldspaq relationshipa Fuggest "that potash
feldspar was late, and 13]1n part a replacemant of plagio-
olase.: The‘evidence inolhdes 1) optically continuous islands
of albite—oligoclase in K—apar (fig. 9,A), 2). irregular
embaymenta betweén K-spar and plagioclase in which plagioclase'
orlentation correapouds -wluh plagioclase islands in the K-spar
qra1n3 3) cores" of se:icxtized plagloclase entirely or -

‘nearly enclased by K—Bpar megacrysta (fig. 9, C), 4) albite

rama on. plagxoclase which in: nearly all casea adjoin micro-

cllne, and imply a reaction other than . 31mple late stage

~




Figure 9, Photomicrégraphs of perthitic microcline
X and plagieclase intergrowths or replace—
rnents., - Crossed polarsi - - .
AL Anhedz&l microcYine grain (dark) with_
- ‘patchy| optxcally -6riented. plagioclase
) : . .ard other'plagioclase inclusions.
- ST ._Boulde# Creek. -
‘ - B. Plagioclase cryatal pa:tly encloafhg
. patchy[m;crocline {dark) . Boulder Creek.-
C. Edhedral perthitie microrliné crystal -
: nearly enclosing sericitized plagio-
clase in fina groundmass : ehow1nq “flow"
texture. Dark Creek. . e
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unmixing, and 5) aieve 8truotu£e in-k;epar megacrysta, with
flne-qrained qronndmass greins*parallel to crystal bouhdaries
(fig. 10,A,B). There are some exceptions to. theee reletion—
shipsg; 1) in some’ Bections, feldspare occur as discrete

greine intergrown with other eseent;al minerals and Bhow no
evidence of reaction or. reLlaoement (f1 L 7,A), 2) a-small"
number of plagioclase oryatals exﬁigizdi;bite rims along |
boundariea with_quartz as well asrx-epar, and 3)'some plagio-
clase appears to have replaced x-sgar (flg. 9 B). The Iatief
relationship may be evidence of a late stage of albitization
following oxystallization‘of mlcroclinel;
. From the avidence cltedAhbove, the ﬁriter conoludee
that the sequence of felds?ar development, ascribed to meltv
| cryatalllzation, was as followa' the partially c:ystallized
elt was represented by a bne-plqgioclase feldspar stage
which, by melt reaction, wps partily cqnverted to K—spar with
attendant albite-rim and p%rthlte unmixan. Laboratory |

evidence does not preclude the posaibility that two-feldspar

‘granite may have reeulted from an ea:lier“one—feldepar etage

(Tuttle and Bowen, 1958, pL 137) ‘The few.occurrencee in
which- plagioclaee nppears o replace K—spar may Indicate -the

" onset of a second generatxon of plagiOCIase.
: |

[
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.lhqtomicrographs of-pezthitic microcline mega-

.grysts. in Romanzof. granite. .~ Crossad polars. -
A.. Euhédral| crystal showing:marginal qrowth

groundma

:ég Efinedral|

" possibly
. cree:k’-c -

-C. Ovoidal

. - inte-fing
-h‘plagioal
- raquara-a
s class no
"megAcrya

(M)~ intokfine grdinéd: dominantly .quartz ~

ag. :0kpilak: Mvar, eaat fork.
crystab‘with rQunded: corners .
.Lha_resul:*of gr_nulatiOn. Darxk -

gacryst showing marg;nal growth
groundmaas.“optically oriented
ase- {P) within crystal.. _Small

ea (8) 4as 'sericitized plagio—

p oriented with long axis of-
t. Sweat.Creek. : e
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Por the Romanzof granite,-thé sequence of crystalliza-

tion 18 believed to have Been‘as followa:

l

Oldest 1. Euhedral zxrc?

crystals, ag
3. Potash feldspa
5 \ o with formatl
4. Quartz, as lar
4. Main formation
of bimodal ¢
6. Continued cryé
anhedral qua
in feldsparé

7. Partial replaq

EIYTL ST ey
introduction
!
granite empﬁ
Berzcite and
V.

Youngest . _and aome gt&

l
Although the above aq

n,_apatite, and magnetite

2. Plagldclase megacrysta, including cores. of zqned

d myrmekite. Biotite.

X, iﬁ\patt teplacing plagioclasa,

on of perthite ‘and albite rims.

ge anhadral and euhedral graina-
of groundmass minerals in rocks
rain_size.

ﬁallizatiéﬁ of poﬁash feldspar;

xtz gralna and qua:tz veinlets

ement of microcline by albite?

' 8.'Deupqz}c and hydrothéermal mineral.alterationg and

s,‘perhaps-inhpart not related to

acement. Tourmaline; ¢hlorite,

- muscovite; §aficifé, and magnetite-after biotite:

epidote after plagioclaae, vein-

undmass—quartz; flourite, sulfides.

quence implies ‘melt crystallization. .

potash metasomatism;may have been an 1mportant process'

_marginal to the main pluto

. The grOch of ‘the abGndant

pezthitig microclipe qegacLysts\as p?rphyggblasta.is reason-

'able,'if’fhé cfitetia”prop
are val;d (Goodspeed, 194q

Crystalloblastic aapect, a

“

osed forffeéid;esjég;ibaﬁ origin
, P. 66-67; 1959, p. 247-248).
Feve structuxqa; and acéompanying
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ahredded bLotite and seriate textures are common.' Microcline

 megacrysts are preaent in 1nclpaiona within the granite and

in Neruokpuk Formation quartzites short distances from the.-
granite contact. '"The preaence gfﬂgranitizedwzones_wigh dents

de cheval in Bome marginal;pafté of the body i8 a distinct

possibility.— .~ . - . . ,

_ _ r-iodlal:- cdmpos’_:ition
Results of modal analyéea ofiél graﬁitic rock samples’
‘from the Okpilak batholith are shown in table 8 and figure 11,
The average mode of the 21 analyses ie 36% perthitic micro~ _
cline, 29% plagioclase, and 35% quartz. They indicate ’

mostly quattz monzonite and a fen.qranxte composittons. Six -~
|

. samplas ‘show microcline and plagioclase percentages within
2 percent of one another. tNo distinct composLtLOnal trends
w1thin the pluton. are evxdent from the samples axamined.

Although the modes exclude;minor_acceseor1es and vein --

%waﬁ'inolu&éd. Some"of the

interstitial microaggregat material, domipantly quartz, may

meteriall all_other quattz

have been introduced afterlconsolidatiGn. . The microcline
megacrysts also may be later porphyroblasts. or teplacements
of earlier plagioclaae pheJocrysts by potnsh metasomatism
or melt reactiOn. Estimated cotrect;ons for these poaaxble
factors would 1ndicate that! the pluton may have xnxtially
had a. greﬁstoritic oompg;iiLon. - —._iw

[} et

Many. of the modes and the average modal composition are

generally 1n accord thh the low—tamperature troqgh in the

gystem ,NaAlSiO_.;{-K_A_J.SiO4—SiOZ of Bowen I(f-x'om T_u'-rn_er and

-




Table 8.

‘Modal analyses
batholxth Romanzof Mountains, Alaska.

0QF SrEperee

cf granitic rocks from Okpllak

. i 3 : |
Pxeld ‘ Hicrq—'Blag10~ Quartz | Bio- |Tour— |Micro- |Classification . |Granite
Sample No cline | clase |(includes| tite maline|Quartz - " |Textural
. . micro- l'x (includ- Pacies
quartz} ed in i
. - Quartz)-
57A8a35 51:3-{ 26.0 15.6 7.0. + __Granite Variable
57ASat7 48.3 [ 18,9 16.0 5.1 + Granite ~__Coarse
—57ASatS —4&658 2842373 XA e v Quaytz monzonite | T Variable
| 57aSa74 - 44.6- | 27.4 26,2 | 1.8 Quartz monzonite| Variable
- 58ASa60 - - [ -42.7 | 17.8 — 31,9 .| 7.6 . . Quartz monzonite Coarse.
58ASaiB82(l)| 39.1 | 22.4 -33.5 |1 5.0 21.0° Quartz monzonite|~ - Coarse
‘57A5a73 ' - | 37.7 | 27.6 32.2 2.5 ' Quartz-monzonite| Variabie
. 5BASa68 - | '35.2 [ 26.2 34.5 2.8 . . Quartz monzonlte | -Variable
58ASado . 33,8 | 27.4 33.0° | 5.8 Quartz monzonite| Variable
|_58A5al13 ..| 33,6 | 28.0 — 29,1 7.8 4+ | Quartz monzonite|Porphyritic
- 58A9a65" | 32,2 [ 31.5 32.4 [2.9 [ 0.2 - Quartz monzonite| Variable |
STASal146. - | 29,9 | 27.9% =) ~ 36.9 | 5.4 ' ~ 2.1 Quartz monzonite| Variable
. |- 5BASa3h " 29.7 | 24.4 ~37.6. | 5.8 | 24.1 ° |Quartz wmonzonlte| Variable ?
[ 57asa70.., ~ | 27.1 | 32.2 34,61 6.0 & ‘| Quarxtz monzonite| ‘Variable
" 58ASalB82(2)| 25.9 | 25.4 36.9 | 7.8 + “24.5 Quartz monzonite| - Coarse _
5725489 -~ 26,0 | 24.0 5.8 4.1 Quartz monzonite|Porphyritic]
- 57AS5a300° 25.9. | 24.4 42.I [7.6 + Quartz monzonite| : - Coarse.
57ASa23(L) [ 24.5 | 32.9_ 34.5 [ 8.2 _ —_|Quartz monzonite|Porphyritic
- 57ASal4l 23,9 | 36.6 31.8 {.7.8 11.6 - |Quartz monzonite|Porphyritic
58A5alil 23,5 | 23,5 47.1 |5.9 Ouartz manzonite|- Variable
-57ASa75 19 1 | 26. 5 38.8 [ - 15,2 Quartz monzonite| Variable
¥ 7 - n
* Includes alteration products and 1nc1usions.
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Flgure 1l. Composition distribution diagram of leucooratic

- '~ _constituents in 21 modal analyses of granitic

- ¥ocks from Okpilak batholith. (Points indicate
modal analyses; x indicates their average. .
Solid lines in lower half of dtagram enclose
‘fields of A, tonalite; B, granod oxite; C, quartz
.monzonite: D, Igranite; highly felsic rocks not
Ancluded. "Daghed line enclaoses Bowen's. low-. -
‘temperature ‘trough of gystem NaAlS{04-KAl8104-Si0,)
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Verhoogen, 1951, p. 148)? indicating crystallization from
a malt (fig. 11). Otharg %ndicaté a higﬁgi_quartz céntent,
and & few shaw excesaive'potish feidqpér. The latter maﬁ
be the result of locally abnormal concentration of micxo-

w

cline in sampled 1oca11ties._:w

/ Chem{cal Composition : _
Six rapid tock chemiaal analyaea (Shapiro and Btannock,
1956) are given in table,g. All of the aamplea except
; Sam?le 58A8a61 were relatlvely un&ltered granitic rocks.
selected after examinatiqn of thin socﬁiqgs. _5§AS&61:13 a
bleached and pyritized gﬁaniie sélected for cémpafinon with
the adjoinxng unaltered sample 58A8a60, and is discussed on
page 206. The avarage of constituents of all Bamplea except
bl is also ‘ghown. " The grpatgqt var;ationp}af@ those of
FeQ, Cao, NaZO:gﬂa K40, a%d Tiqij explgined.respectively by
variations'in aﬁonnt and gkobabi;'CDﬁpoaftion of sioiite‘
varxations in amount oﬁ cLlaita. aphene, and’ minor epidote;

relative umounts of potan feldapar -and plagioclase, and

raelative abundgnce of-uphene-and poaaible ciﬁanigm ‘in biotite.

. Tex uxal Faciea

' Althoﬁgh there appea}a to be llttle mineralbqical varia-
tion in the Romanzof gran te, the Okpilak bathelith and the
Jago stock exhibit texturnl varLetiea Whoue areal patterns
appear to be roughly consintent within tha pluton. Th:ae
textural faciea, shown on p¥qte-l, 1nc;ude aflocally deyeloped

marginal_gqrpnyritic\grandte”facieé‘chﬁracteriied(by abundant
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Latgpere-

.Table 9, Rapid rock chemzcal analyses of granitic rocks
- " : from Okpllak batholith Romanzof Hountains, Alaska.

Analyses (weight percent)

o ——— o —nr]

RAS

| Field .No. |S58RSaf0 - .|S5BASa6l** |S7ASa6S |57ASA70  |58ASal82 |57ASal42 |Average
B — . - — — (excluding
|- ‘Lab, NoO. 156460 ° '[156461° 156462 ~ 156463 156464 156465 . 58ASa6l)
. ! 2-
Textural . A to : Porphy-
Facies . Coarse Coarse” Variable |Variable |Coarse ritic(?)
510 A3 T8 3 e T B | - 6O - 4545 ST [ 1552
Aly03: . 13.5 .| 11.2 12,1 13.Y1 11.8 12.8 . 12.6 .
. Fez03 S— 2, .6 L LY S .6 - 1.9 .8
FeO ., . 1.1 .05 S { 22 1.6 .73 |-~ .B8
MgQ-’ - 54 .27 - .22 - | - 718 W31 - .35 _ .31
ca0 - . | .. J53 | . .26 91 | .40 1.1 1.3 .85
- Nag0 2.7 5.4 2.5 C 3.3 2.4 2,6 ' 2.7
: [~Ka0 ' 5.9 .70 5.0 - 4.6 . 4.9 4.8 5.0
[ w200 . - -86 .57 .76 .72 273 - L72 .76
Ti0, .24 %33 | .16 .04 [ .24 .21 .18
P05 ¥ .07 02 7| .03 ©.01 “07 .06 .05
R A : -04 .02 .03 .04 .06 .04 ¢ .04
Co _ .13 .05 .05 13 .05 .05 " .08
Fel .08 L 2.0 S | , ' '
Total 100. 95, 100, 100. 39. 199,
Specific Pl : '
Gravity 2,59 | . 2,67 2.64 - 2.64 2.68 2.69
* Total sulfur calculated to FeS, Analysts: P, L. D. Elmore
** Alterxed. granite . o S5.-D.” Botts
I. R. Barlow

G. Chloe

e,
'
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large microcline megacrysts- a middle to marginal variable
facies of fine- to coarse-grained granite exhibiting alterna-
tiona in grain size; and an inner to. marginal £aciee of
dominantly medium- to very coarsa-grained equigranular to
porphyritic granite, Contacts betwean the facies a:e
approxxmate, and tho:e-between the variable and coarse’ £acies
are largely inférred | o | '

" The porphyritic f;cies is moatly medium- to course~
grained granite charncferized by conspicuous, large micro-
cline megacrysts. This facies ocoupies the outer 300 o 6000
feet (plan view) of thé Okpilak—bathollth, but. is locally ‘
absent_on the east and west flanks of the body, and was not
racognized along the aouth margin west: of the Okpilak River.
These rocks also occur in the eastarn portion of the Jago :
"stock. Apllte dikes and 1nc1usions of country rock -are
relativelY'common in tﬂis facies. - The microcllne megacrysts,
as much as 3 inches in maximum diﬁenaion, constitute an
estimated 10 to 30% of tha rock. Théb are euhedral -tabular
ta sub-spheroidal, most of them are tdbular with well rounded
edges. Some enclone hﬂotite flakes and some are fringed by |
concentrations of biotiFe.~ Theixr micgqscopic features have

been desoribed on pages '114-115 . Altﬁough,'in some'areéa[.
-

microcline megacryats a?e 11tt1e altered or deformed, they
commonly show strain affects ranging-from wavy extlnctxon,

" and small dislocatloha along clea&age planes to the producﬁion

of. augen, mortar structure, and mylonite.
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The variable facies bf tha Romanzof granité ﬁrobably _
constitutes the largeat areaa ‘of exposure, and is characterized
by madium— to fine-grained granite and lesser amounts of
coarsa-grained qranita. These intérgrade imparoeptibly or
locally alternate in a banded textural pattern. Aplite - dikes
appear to be relatively a#undant in thia taclea. as ara
banded concentrations of piotite and tourmaline, as well as-
deuteric or later manerala. Howevar, whether these features

. are in reallty moxe limited to" tha variable facias, or we:e
simply observed more often ‘because these rocka are more

The variable faCLBB grades outward and probably upward
into the marglnal‘;:;phyritic facien. MicrocLine megacrysta,-
although locally conmon i? the variable facies, are’ less |

'”:ﬁundant and smaller thanrthose of the porphyritlc facies,
they rarely exceed 1 inch\in dlmenaions. and are. commonly
euhédral The author feela that 1ntarpretation of primary -
granlte atructures in the‘varlable facies ‘is-on: firmer ground
than in other facies, altnough dislocations and secondary
foliation commonly interert or nbscure the pr;mary features.’
Variable facles type grandta is locally present along the
borders ‘of tha ‘Okpilak batholith, notably the eastern . and

.western.marqlnsrwhere_the contact—rocks clearly show _
iafrhaivaléf;édts andécbntact matamgrphis@,

o Coarséjfaties;gfdﬁtte ﬁay tdmprisegt;;eral areas in the
1nterzor of the Okpllak batholith as wéll aa theﬂtaatral

poxtion of the Jago HtOCk- The g;anité 1a'ddminant1y
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coarse- to very coarae-gralned. In goma parts of‘nhe area,
as McCall Glacier, 1t lacks diacaznible linear or planar
directional elemente; 1n others it 19 qneissoid, gneiasic,‘
and—catnclastxc._‘The areas in the 0kpilnk batholith wbich
appear to aonsist of thie facies, ehown on plate 1, 1nc1ude
tha area northeaet ef HpCall Glacier, the northern part of
the hatholith wast of'the Okpilak River, and uthern part
- BE the batholxth'along the Okpilak Rdver. A fourth possible'
area may lie in the weatern part of the batholith, ag R
inferred from abundant coaree‘grained granite in glacial
debris from this eource. ) '

DefinitiVe mappahle contacts between the coarse and
‘varinble facies of thé granite we;e not, eeen, -and the faciesn
may be gradational or interfingering.: In some parts of the -
mapped area, however, as between McCall Gfacier and Dark
A Creek, aharp 1rregn1er contacts between fine- and coarse-

grained granite ware -ocelly observed These may repreeent

cross—cutting relatlo ships near the facies boundary. Field

photographa of the tejtural varietione in the three facies
are. Bhown in £igure 1%

» '_Some dark ecnistose rocks with guartz -and microcline
megacryets occur with the porphyrxtic faciea. and may
frepregent alterad grap: itic metasediments. The variable
'facies alﬂo*inaludes B ”~be1te ot quartz—muscovite achist,
f_agrnlong Leffingwell G]aciex? Contacte between these rocks _
and granite are obscure: aome are’ interfingering, and others

waeem~to be gradational. texturei;gradatzpns Ln the vnriable
, "
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>Figur9 12 Textural &acies in Romanzof granite .
T A, Porphyritlc fagies: granite, showing
lineatfon of miégocline" megacrysts.
Biotite folfation (not: visible) dips
) towards. obsarver..LeffingwelL Craek.
¥ BR. Variabhe faclas granite, showing '
A =minera ogical. banding.' Eaat side
-Okpil River. ‘
(COnti ued on pnext. page)
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Figure 12 ((cont.). Textural facies in Romanzof granite.
z C. Coarse faciea granite lacking in
foliation. McCall Glacier cirgue.
D. Cgarse facles “gneismsoid® granite;
feldspar foliation trends from

ugper left to lewar right. Okpilak
" .. River, hear forks.




*133 -

-facies are interpreted to represent flow struotura, but may
* be sagregation banding ﬂr relict structures of granitized_rooks.
The author interprefs the porphyritio faciee to. repre;*‘
sent an early, fiore - fluid phase of. melt influx with resulting
laxge phenocrysta, aucceLded by the variable facios, a '
congealing shell in whic there was coneiderable variation
of volatiles and stresa-temperature conditions. An~alternate
interpretation is that the porphyritic faciee in part repre-
sente a granitized paragneiss, grading into the variable
facies, a zone .of mixed rocks in which melting and crystalline
flow was dominant. The ?oarse facies in either ‘of the above
explanations is interpreted to represent molten core(e?) in

i
which cooling was slow and volatile oonstituents were partly

retained by essentially ?Olld outer shells.

SepplapT) o .; .
Granite-Country Rock Relationships )
N ( t . .
on a laxge scale, merginal contacts and general trend
!
/ . of the Romanzof granite are concordant with the regional

structural trend of the area (fig. 13)..‘The east and north-

east trend of the’ gtanit mass i roughly parallel to the

strikee of large _structu es, foliation, and 1ocally, bedding

in the adjoining sedimen ary :nd metamorphic rocks. The

eastern margin of the Okéilak batholith,. howevar, truncetes :
o units of the Neruokpuk Foxmation west of the Jago River

(pl. l. fig 14),"and ‘the. western margin is at least 1ocally

«cross-cutting. mhe granite doea not. commonly exhibit

definite chilled border jones, although fine-grained granite

occurs along aome contacts. Foliation and lineation of
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grenite constiteents along contaocts with Neruckpuk Formation
are~generally oarellel oy subparallel to the contact’ trends.
Neax contacts with poat-heruokpuk units, features which‘are
1nterpreted to Bé_prlﬁgry exnibit_a rough Qﬂralielismjto the
contacts in some vicinities: fn otners‘they are at wide
divergence to the contact tren&e. .

In detail two markedly different types of contacts
characterize the margin of the granite' aharp concordant to
cross-cuttlng contacts with or without contact metamorphic
aureoles, and gradational contact zones in’ which porphyritic
facies granite grades znto achistose ~country rock The first

type of contact is restricted to areas in which the granite

-adjoins rocks of the Neruokpuk Pormation, the second type N

to areas of the adjoining Kekiktuk COnglomerate and poesibly
Neruokpuk Formatlon clastlc rocks along the northeastern

margin of the batholith.i . '_ - -_ ’ _ }};'

Abrupt contacts with the Neruokpuk Formation include.
1 Concoraant and distordant tongue =like progections of

granite as much es several’ tena of feet“thick which pro;ect
l

ag much as 100 feot lnto quartzitic, argillaceous, or carbonate

country rock (fzg. 15 A)
' . . . :
2- Irregular granite apophyses in which angular ‘brokén andj

displaced xnclueions of uartzitic country rock are imbedded

'On an outcroP scale of 5 .square feeti-country rock fragmentax

have been dlsplaced and rotated dhfy short distences, and can

be figurat1Vely restored as part of the existing wallrock

(fig. 15 B) -":-..




Figure 15, Intrusive tontact relationships of Romanzof
granite with Rerubkpuk Formation rocks.
A. Concordant and .discordant; contacks.
West wall of Esetuk Glacler.
B. Fragmentation of guartzite by infiltra-

tion of| granite. Boulder; Dark Creek.
[continued on naxt pagé)
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Figure 15 (cont.). Intrusive aon%aot'reiétionahips of
' - . Romanzof granite with Neruokpuk .

Formation rocks. ==

C. Infiltration of granite along
fractures in quartzite. Boulder,

: . ' Dark Creek.

|
i

Rz Lo
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3. Sﬁgllar scale infilﬁration of granite along fractures
in quartzites with iitq%e dgsplacdhent‘of.country rock
(fig. 15,0). UREERE |

& Concordantvplanar to gently curving contacta which can

be traced for at.least 5everal hundred feet. . Sheared rocks

commonly adjoin these, and they may reprasent z0nes of nove=~
ment during or after gmpﬁacement of thg‘garglnal grapite..-
Features of contdcé typés%l to 3 dleanly indicate intrusive
ralationships. The meahénisﬁs of nsdim:idtionldnd dtopidq, at
least on outcrop scale, are suggested by the sharp contacts— of
relatively undisturbed a;rapa on either side of granite
apophyses dnd'roﬁhded in%ludions 1n éranitagz Smailéscale
‘forceful injectxon is indicated also by ‘the local displacement
and deformation of country rock at. some. contacts, and penetra— ‘~
u**tion of granxte 1nto minute fractures. Structural elements '
; within ‘the. granite (p. 145 156) and ‘regional structural
relationshipa are interpreted to represent forceful injection
/ e as the dominant emplacement mechanism.
‘ Contact action of - the Romanzof granite on rocks of the
Neruokpuk Formation has *ocally resulted in tactices from
impure - limestone, and ho%nfals from pelitic rocks. The changes
- in granite—quartzite conﬁact rocks are less striking.
Calc—silicate rockaland hornfels ate locally well developed
along the west and east gides of the Okpilak bathol;th, several
hundred feet-overlle-the granite along Boulder Creek in the

.Jago River drainage, and along the south slde of Esetuk

Glacier ln the Hulahula Elver drainage. In outcrop they are

-

l
' v
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mostly.aphanitlo, densa, dark weathey greenish‘gray, and are
highly ironstained, with.some mineralogical bandinq. Along -
the Jago River, rocks include epidote amphibolites in which
tremolite-actindlite, cordiergte and epidote\are dominant
minerals with lesser amounts of accessory quartz, vesuvianite,
sphene, calcite, apatite, and diasemxnated pyrrhotite and’ ,
pyrite. Most of these rbcks are a very fine grained mixture
with thin bands of tremplite aotinolite—cordierite, and
tremolite-actinolite—epidote—cordierite'éhﬁ'few hundred- feet
from the contact near the Jago River, dark rocks within the
granite represent altere@ claetic-country rock. ' They are '
composed of tremolite—actinolito (40%); albtte (40%’, biotite
(109, quartz (108) ,. and! mierocline (108), with abundant
.accessorxy nphene and apatzte, pyrlte, magnetlte-ilmenite,
C™ana ___touma,line. phlorite anq ser,-‘iqite are the chief altera-~
tion producte;'tThe cohtect.rocka eloné the Jago'Biver belong
to the elbite-epidote hornfg;s facies (Fyfe,.Turner,-and
Verhoogen, 1958, p. 201-é03j - | _h
Tn the headwaters of the Ckpilak RiVer, granite ‘intrudes
. ; Neruokpuk quartzztes thj sharp contact relationehipe. There
_ the granite contains 1ts,usual quartz—miorocline—plagioc1aee

—— e ——

aeeemblage and minor’ amoynts of hornblende assoc;ated with
biotite, accessory calciie and sphene, and locally "abundant
apatite. The country ro k, to a few feet from the~contact,
containe COrreBpondiﬁg f lBlC and mhfic minerals and relatlvely

‘abundant ephene as well aL epidote and minor andalusite. The

minerals represent the qu: rtzo—feldapathic assemblage of the

.-- . ' 1
~ 0 N 1
- (

|
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hornblende hornfels facres (Fyfe, Turner, and Verhoogen,

1958, p. 207).

Thermally metamorphoéed-contact rocks-along Eé&tuﬁ

Glacier are at least 80.feet’thick, and occur in complex

synclinal infolds in the granite.. Country rock consists

mostly of sandy, ferruginous limestone with minor interbedded

phyllite. Thermal metaLorphism 15 complicated by intro— i

duction of sulfides and magnetite which form small masaes

A traverse upwards frompthe lowest granite contact crossed

1.

B Y B S 2

3.

,gunmétal”blue stain, .

_opaque materlal..

Coarse-grained, in part tourmalinized granite or locally
light-gray aplitic rock at ‘contact. Foliation in granitic
rocks, where present, is generally conformablg to. ocontact,
but irregular apophyéee ‘of granite as much as 10 feet
across and 5 feet high invade countxry rock (fig. 15,A).

The contact i8 sharpj granite within 1 foot of ‘contact
contains calcite. The hornfels, dark greenish—gray. in
part banded, contains tremolite—actznolite (A40%) ,. epidote
(30&), clinozorsite( ) (20%), -and quartz (lO%). ' .

6 feet to 40  feet ab ve contact. Aphanxtic greenish-

gray to rose colored hornfels, includes bands of red garnet
as mich as 1 inch thick.' In thin section the bands are
about 70%-grossularite (n=1.765+.003) in part.with anomolous
birefringenca enclosing crystals of hedenbergite, and fine- -
grained groundmass composed of. quartz, cordierite(?),
calcite, and chlorité, with calcite~quartz veinlets. This

unit also includes phyllite and gnarled roddish, greenish,

and graylsh calcareo%s rock. i

-

Estimated 40 to 80 fdet. Mostly rubble of epidote*

'amphrbolite like that in unit 1 with grossularite con-

centrated in bands, sphene in chloritic bands, and lesser

3amounts df greenigh.dtained rock containing. massxve, dull

gray,: Very flne-graiqed magnetite. . - -l

T

. .80 to 87" feet. Massive, banded, olive. green to dark. green,

aphanitic rock: dense, hard, with gnarled banding and

. 87.to. 98 feet, Platy dérk;gray.liméétone, in part altered;

very.- soft,-sandy, inated. Consists of ‘'calcite matrix
with grains of subroqnd ‘quartz, chert, and minor plagio-
clase, dark: gray - caroonaceous and white to’ yellowrsh

=
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6. 98 to 143 feet. Reddish and greenish gunmetal blue-
stained aphanitioc roock. Some greenish and bluigh bloom
(copper carbonates?), An epidote~amphibolite showlng
much cross-shearing indieatgng 2 directions and atages
of disturbance.

7. 143 to 163 fset. CoLered: oo
8. 163 to 168 feet. Gréen chloritic schist.
9. Granite rubblae. Granite truncates country rock above

"~ this, which is hedengergite-grossularite-quartz-cordierite

rock with abundant accessory sphene and pyrite, and
shows shearing affects slmiﬂar to- those mentioned above.

_ Units 1 3, and 6 are interpreted to belong to the
albite-epidote-amphibolite facies, and units 2 and 9 to the
hornblende hornfels facies,vcaleareous assemblage witb axcess
guartz (Fyfe, Turner; and Verhoogen, 1958, P- 201- -211).
Except for unit 1, considered(to be anomdlous in its position
adjacent to one granite'contact the mineral-assemblages seem' '

wwsto indicate progressiveiy decreasing intensities away from
the granite." ' o - _~;
The gradational contact Zone ‘between porphyritic granite
/' ' _ and OVerlying quartzites of the Kekiktuk cOnglomerate differs
from the. -contact rocks described above. It 13 ‘well exposed
 _ along the northern limxi of the qranite along the Okpilak
River and- along the eas? wall ‘of the Jago River valley. In
these areas, ‘about’ 50 to 130 £eet or quartz sericite—chlorite
schletose rocke, 1ncluding fresh to h;ghly—altered microcllne
megacrysts in the lower part and quartz megacrysts throughout,'
océurs. between unmistaklble qranite and overlying, nearly
horizontal Kekiktuk SChwsthe quartgites. vMederetely to
steeply.dipping blotite foiretidn in the'qnderiYing granite

paralleld schist051ty in the overlying. rocks. A traverse

. ———mne—
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across this zone along the Okpilak River, augmented by thin

section study, reveals:;

' %

1. Granite, fipe- to very fine-grained, ironstaxned, overlyinq
coarse~-grained microéline;megacryat granite. The fine- &
grained granite contdins duartz, microcline, highly .
sericitized albite, and dark-brown to bleached, ragged
biotite which contains abundant inclusions of magnetite,
apatite in relatively large ‘crystals, and cuhedral zircon.

|,
2. 0 to 20 feet. Rubble of aplitio roak, light gray, partly
ironstained, oonsisting of .aligned intergrown mass of
quartz, plagioclase, microcline, and rare biotite.

"3, 20 to 40. feet. Schistose granite(?), dark . greenish gray,
with relatively fresh to altered microclina megacrysts
as much as 2 inches in- length, and quartz megacrysts as
much as 1/2 inch in diameter. Thin sections of thaesge
"rocks show they are. made. up mostly of a fine-grained
quartz-sericite-chlogltasgronndmaaa, in part.:showing a
metamorphic "flow" texture around the ‘quartz.megacrysts.
Microcline in different thin sections :fanges from partially
to completely sericitlzed, with.some chlorite. Ragged
and shredded remnantﬂ composed of chlorite. and/or. ..
muscovite containing abundant ‘magnetite;, apatite, and
garpet are interpreteF to’ xepresent altered biotite.

4, 40 to 45 feet, GrayiFh~green schiat W1th quartz megacrysts.
Mostly a microaggrggﬁ e of gquartz and sericite: chlorite
and muscovite with’ 1nc1uaione,probably after biotite:;
patches of calcite; and large patohes of sericite,

probably after microcllne. _

5."75 to 55 £qet; «Schxst like that in unit 3.

6. 55 to 95 feet. Aphanitic schistose rock, medium dark-gray,
in paxt silicified, w}th quartz megacrysts. Sericite- -
chlorite groundmass; chlorite and muscovite shreds and -
patches” after. ‘biotite! quartz as megacrysts and apparent
_grains. Upper part, -4 quartz-sericite schist; contains
quartz-megadcrysts to 1 inch diameter, with more .abundant
subround to subangulax grains of quartz, . Strong meta-

. morphic "flow" textur of groundmaas around grains.f

7. 95 to: 105 feet . Quar zite, medium dark-gray, schistose,
coarse—grained .with some color banding. In thin section
much like rocks in unit 6 but with weaker schistosity and
R ow!” texture, .s'ome #atches of chlorite with.inclusions
11ke that in biotlte of granite, ahd quartz: grains

8. 105 to 155 feet, estimated. Covered to Lisburne Group
l;mestone.. . T
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\
Althongh a Specific;granite—metasedimentary contact

might be picked between units 2 and 3 of the abOVe aection,

the contact is nmore vague tn other looalities. Along tha

Jago River, scthtose granlte- containing microcline mega-

crysts appears to vary from 20 to 75 feet in thickness, and

is overlain by 20 to 30 feet of transitional Bchxetose rock

without recognizable felqspar, which gradea‘npward tnto 50

to 20Q feet of less schistose quartzlte.

- The nature of the abrupt contacts establishes the granite
' as post-Neruokpuk Formatton in age. Proper interpretatxon

of the echistose gradatiénal:oontacte nith the-Kekiktuk_ -
Conglomerate ia importané 15 aBCribing an.upoer age iimit
to the qranlte ({p. 170}. The inclusion-filled mica and
chlorite in Rekiktuk' rocks suggests former biotite like that.
“r**in the granLte. ‘The granite is not known to intrude or

4

alter post;Rekiktuk IOCkSi The differences between the
dlstinct contact metamorpnlc and the. traneltional gschistose
contact zones, providing the latter were truly. associated “—
with grantte enplacement,,eppear to relate to the.composi-
-tionalldifferences of the wall rooks, ané to the ‘granite
tertural faoieetadjoining them. Moat“of.the definite contact -
metamorphic_rocks'adjoin_tne variabxabtenturea faefea, and
"most transxtlonal contact rocﬁs adjbin porphyritle'faoieh
granite.’ High v;scosity and low temperature of a porphyritic

’“facies'nelt during ;t§|f1na1 eMplacement might explain the

scarcity ofipyrometasomat+c rocka at these contacts.

.. .
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Structural Elements in Granitic.Rocks

The Okpilak batholith an‘d the Jago stook are parts of
f
the same pluton separated on outcrop by a complex overturned

synclinal infold. ""The granitic bodieo_gppeax to be eynorogenic
in that their groas trendsland older atructural ‘faatures
generally parallel thoae of encloaing Neruokpuk Formation'
rocks. However, post-emplhcement deformation may have
rapulted in astructural shortening wh;ch makea the above -
:clasSLfication‘more apparept than realf If proaent strain
features reprgseqﬁ laoef d?fo;ﬁation;.then tho pluton may
originaliy AQVe beon'along?te élong:a-more.easterly'trend;

The follooiné pianaz End lipéar ditoctionailelemonos
in the ‘Romanzof granite ra}lge' from Qe-u;'deﬁeioped to absent.
Although they are listed ip a general chronological sequence - ‘ "

b of development,_some featuxas overlap, and the posltionlng

of others is uncortain.

}. Zones of aitexﬁating fige;.to.coarae~grained_granite
‘(rare to common) | '

2. Bands-ot alternatlng 11§ht and dark (biotitefricﬁ).
granlte trare) . i - _

3. Elongate inclusions of quartzltic to achistose rock (rare)

4. ZOnea o£ miqmatite or lit par-lit rock (vexy rare)

5. ZQnes of metasedimentar%(?) schistose rock (rare)

6. Follation of. biotite and feldapaxs (gnelsaoid granite)

(common to rare) ' - . . ' .

7. Foliation andleneatlon of-faldspara,‘ohieflyhhicrocline'

(common to rare)
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8. Aplite and peqmatite dik;s (aplrte rare to common; -
pegmatite very rare)
9, Bands of tourmalinejimpregnated granite (locally common)
— 10- Frae&ures £illed with quartz and tourmaline (locall mmon);
11. pikes of mafic rdcks and quartz monzonite
12, Follation of biotitﬂ (common)
13. Zones of gneissic gﬁanite (common in. some areas)
14, Zones of schistose granite (common to rare)
15, Streaking of mineral conﬂtituents along planes of
foliation and achfatosity (local)
16. Fractures filled wiqn quartz (common) ~
- - 17. Fractures tilled wiﬁh chlorite, or coarse. quartz and
chlorite (rara to common)

18. Faults and sheared zones with or without asaociated zones
CassFTINL Lo ' - -

of sulfide enrichment and Bilxcification (cOmmon)

R 19, Joints and fractures (abundant) . ' ,'

/ o _Ipuring analysis‘oé dirgction31 e1enentst£n rhé granite,
field readfnég‘of-theiq trgnd:ahd inck}natibnlgngAposalbly
relatednlineAIB seen onl aeriai'photogrﬁphs'ﬁere_plorted nn

,aeparate transparent sheets and compared ‘for éomeldirectionalA
elements such as joints and biotite foliation, this nmethod
was succesgful in.brond areas, for othets, such as textnral
diﬁferénceéiénd feldBpnrnfoliation,_the results are incon-
éluéivérjERecéraéd;3§ints ware qnalyzed uslnq a Schmidt
_;quai-aréé”net (él'iA) Attempts to’ relate different joint

-_sets’ to foliatxon in isolated 1ocalities by stereographic

N “___projection_methods_ﬂere made but reeults were erratic, and

this method was abandoned%
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Primary features A&d feaﬁureo of uncertain darivation
Directional elements within the’ pluton which are con-
sidered by the wtlter tL ve most likely primary are-‘
\\\\ 1, Allgnmant"of two or more similar 1ncluaions
2. Textural banding.: ' D
3. Compositional ban?lng of biotite-rich and leucocratic
- granite AN '%‘ , 1 _' )
4. Parallel foliatlon of both biotite _and felaspar 1n
relatively undeformed gx:anlte_.z:3
"“The first three features are not as abundant as other

directional elements 1n;the‘gran1te. Trands and attitudes

of the above features are shown in plate 5.

’”

In gome parts of the pluton, eapeclally 1n marginal

portions, several puzzlxng““Ianar and - linear elements o -

. ‘.?I'Mv

1nvolving prlmary featutes and follation of uncertain signifi-
cance can be seen in tho aame Qutcrop._ In grani;e_gneiss s
outcrOpang in_ the cirque wall of a hanging-glécier tributary

T to Leffinqwell Glacier, parallel feldspar and ‘biotite folia—

| tlon, strlke N 70°E. and dip 57°SE with 1xneatlon of 90°

are crossed by- blotite échlieren at BE. —w 60°S Along

+

Esetuk Glac1er, feldspaé Eolzation is at N.85° W., B0°SW., with

!
’ -lxneation 60°-70°Sw,“and a cross-texture of faint biotite

schlleren and Some ‘fal pars at N.85°E., 45°SE. Alonq the
.lower part of Leffingwe 1 Creek biotlte follatxon ia N.85°E.,
-70°SE and many mlcrocl ne megacrYats are oriented parallel

to or normal to this air ection. Banda of concentrated micro-

'cline-megacrggts-with their long axis parallel to biotite




148

follation are, howeven, a§ N.85°W., 602NE.- Are the primary
layéra north-dipping withzlatéf reorientation by . stréésea
'Lwhich influenced tné_EiotLte alignment? A nearby locality
along Leffingwell éreek ahows biotite £oliation of N.60° E.,
80°~85 NW., subparallel feldapar at N, 55°E., 50'-80 NW.
with a suggestion qf 0°WI1£neation, both crossing textural
banding having an'attitude of N.60°W., 35°NE. Here it would
also appear that primary layers do not coincide well with
.foliation directions. ' 'r o
As a result of the- confusing relationshipa described
above, the deformational qffects in tne pluton, and tha

possibility that microcline meqacrysts are porphyroblasts

only 1ocally parallel to p:imary features, the writer is in

conaiderable doubt about the meaning and slgnificance of
“?giiatxon.. The granite exhibits features which could be
-Iinterpreted as originating'eithar in a liquid or sqlxd atate,

or in an intermedzate'“muahy medium. Each- part of the area

Lsibilities in® mind, and intet—'

wag examined with these po
pretationa:were7made on-thL bus;s Qf textpre. Faldspar
foliation,. ahd'cqabined feidsbai~bibti£é~foliaﬁinn,iin . -
relatively undeformed granlte are interpreted to represent
either prxmary structure (flow 1ayers?) or orientation by

-stressas_diractad normal to the'abpve folxationd'duxing

emplacement of the enclosimg grdnite.- Biotite folintlon,

discussed below, ia interp eted to be mostly secondary.
_Textures and structures whlch are ;nterpreted to raflect

primary featutes,'a combination of primary and secondary
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features, and deformatien of Bolid granite, are_reapectively
1llustrated in figure lzi.A,B.C. and D; figure 16,'ahd

figure 17, A and B.

Foliation of felﬁsper and biotite |

Foliation ef feldupgt ana'biqtite-raugea from well
developed to indiatinguiéhable._ In many parts of the area;
faldspar foliation generally coinoides with trends of przmary
features. B}otite foliation ia:norma}ly very;well develioped
(fig. 18), in some plaéeé coincides uite feldepur'foliation,
but cormonly its atrike 1Les at acute or even right angles
to the feldspars; it bears similar relationships to ptimary
featurea.——ln ‘other localities biotite and feldspar coincide
or are subparallel and aie zeflected by well-developed
fractures. In many places, however, streaking of minerals,
thin schlieren, fine-graqned granulated quartz, and .a high
degree of f:acturinq and augen texture of feldspars ind;cate
probable realignment by Qynamic metamorphism aftar consoli-
dation. Exteusive alterﬁtian of blotite:to chlorite nay -
xndicate retrograde msta&orphiam accompanyzng this- deformatlon.

Feldspar follation (pl. 6) is mostly steeply-dipping to
vertlcai:—;;;‘the doTEBE“F uip component ef fqliation and -
' 11neat10n appaars to be sbutﬁerly, altﬁouéh northetly eips'are‘
probably dominant in the Loutheastern and southern portions of '
_ the kailak batholith.___‘ alysis of, faldspar foliation
‘_ .\.ndicates that it more closely coincides with wal rock con-
-tacts and with the few re ognlzable pr1mary features than

- does biotite foliatlon. ‘The lack of. foliation readings in
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Pigure 16. Drawing showinq relationahips of pxinary

and secondary features in granite, Okpilak
‘River, .Alaska. Dark bodies in uppdr part
axe inclu&ions,_dark broad band in center
is biotite_xich granité; black thin bands

Aare zchlierén. - Small réctanglea and -

ellipses are microcline megacxysts-'

. ateaply- d}ppxng dashed lines represent *

biotitae faliation, the strike of which is

. roughly normal to paper. From photograph
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Figure’ 17. Rcmanzof

granita showin

) - toliationl Okpilak:. Rivaz,
‘A, Gneismaic granite.
T_ﬂm;B. Schigtose- qran&te with~fractured
lmfefbcllne megacryats. c
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' parallels alaty cleavage in the sedimentary rocks niorth of |
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some of the area covered by field work indicates areas of .
schigtose and gneissio ?ranite or.'in.the McCall Glaocier
vicinity and east, area; wh;re foliatioﬂ‘was not)fooogniéeo.‘
Bilotite foliation is shown on plate 7. 'In toe nokthexn
part of the Okpilak batPolith it strikes east-northeast and
dips south. Parther sohth, attitudes and trends are more
variable, but a dominant southerly dip component is strongly
suggested. Dips. rangg from moderate to steep. As an indxca-
tion. of primary struotuxal featurea in the granite, biotite
foliation is suspect for the tollowing reaaons. it closely
coincidea with achistos;ty .and gneissic foliation in deformed
granite, crosses some aplite dikes, parallels orientations

of individual incluaiona but not rows of 1nclusions, and

B} the batholith which are; thought to be ‘youngex than the

granite (p. 174) Biotite foliation may nevertheleos be a

feature reflecting stresses in aﬁhearly or wholly consolidated

-outer shell of the pluton during the 1ate otagea of emplace-

ment ; if so, the granité would post-date the Jurassio roaks

- of the area. Biotite f%liation, then, could’ have prov;ded o

a praferred directiOnal control for later cataclastic effeots

and sch;qtpsity. ‘
l :

Schistosi ty- and schiatooe zones
Features ascribed to post—congolidation deformation within‘
the gtanzta which may ox may not be related to\granito emplace— '

ment but whioh appear to bc_interrelatad,'lhclodé schistosity,
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linear Bchistose zones and gneissic foliation, some joints,
all shown in plete 4, fau@ts,'and possibly hiotite‘fq;ietion, ’

(Y

already discugsed. .
In the northexn one—thlrdiof tbe‘Okpilék batholith,
schistoaity, gnaissio’folidtiog,-and biotite foliatidh are
generally parallel, strikfng N. 60°-80 E. and dipping moderatsly
to steeply south.‘ In thetsouth—central and eastern parts of
“the batholith and in the Jago stock, this relatlonship is
not well expressed, and héra biotite and feldspar foliation
| ara locally but not everywhere more~olosely related in attitude,
perhaps an ind;cetion that the b1otite foliation reflects
primary gstructure there.” In the eastern part ‘of the batholith‘
and in the Jago stock the schxstoslty “and gneissio foliation )
generally strike northeast but in -the headwaters Of the .
"“kailak R1Ver diveree treAds suggest that thia part of the
: area hae been subject to two or more direct;ons of shearxng
stress. 7 _ é - )
g Zones of sheared, scﬂistose granite from a few feet to -
teos of feet'WLde are co n 4n’ aome portione of the area
(fig. 19) In these, gra itic oonstltuents have been broken,
rotated and 1n part reary tallized to chloritic and aerzcitic
schistose granitic rock. T'I'hei.r nttitudes, shown on plate 4,
. __,__ware genegelly at veriancelto those of the schistqsity and
- gnetssic structure descriped above. Many of theee gones
strmke-northerly and iesd one to suspect that they are related
to the north-striking pettern of prominent jointa and faults

—observed north of the qraﬂite Relationships of theee zones

4 '
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Flgure 19%. Sheared ll:h:l.ltuu :nm' :I.n Romanzof granita
on eaat III].]. Okpilak River wvallay.,
Raeslstant pinnaclea of relatively unaltered
4 granite dlternate with swales Gf schistose
granite, | Looking south. ;
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‘to the schistoaxty‘;;B gneiasioc foliation desctibed abova is
obscure; schistoaity in most of the zones para&lels thei: |
attitudes. In some vioipitios, howevar, achistosity crosses
zones of schistose- qranite. An example is a N.30°W. striking
zone near the nortnern front of the granita in the Okpilak
valley, where schistosity in tne zone and biotite foliation
in the adjacent granxte ls N, 80'E. Mineralogy of some
schistose 20nes lndicata? alte_gtion of oriqinal gtanite
constituents to chlorite: and serxcite, ag well as_ the intro-
duction of sulfides, fluorxte, and tourmaline. The presence
of tourmaline, the tranawarse schiatos;ty in the example
above, and the fact that some zones are subparallel to

primary features, squesﬁ that some of the. zones closely

followed" granite emplacement, and that thay represent planes

NPT S

of weakness which controbled later dislocations.

The shear effects probably occurred at considerable
depth with the result that the" original granite constituents
were partially to wholly gltered by reconstltution, addition
of volatzles (mostly wate&) and addition of Fe and Mg.
Biotiteﬁand feldspa:s wetL altered to mixtqtes_of'chlorite
and'sericitétcmicfcciine egocrysts vere convettad to flattened,
‘relicts of" sericite—chlorite (fig. 8 B), quartz was granulated

and in part tecrystalllze& to quartz. metaorysts.'

_ _ Dikés ; {
-~ _;f_“ ' 'Pégma”ité_ihd aplite .
Pegmatites are relatTvely rare in the Romanzof granite

and are of sxmple composition‘ feldspar (70%), quartz (25%),

phanogeslE L i : S S PR GNP
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locally biotite or chlorite (58) , and acoessory tourmaline

and fluorite as small aggregates. Few pegmatites exhibiting

! o

sharp. cxoss-cutting relationships were seen, most of them
show irreqular ékadational relationships with- adjoiring.
granite. A few small pods of pegmatxte several feet wide
were #seen in granite, but tney are not mlarolitic.: No -

follation was noted in Qegmatitea, and no relationships with

schistose zones were seen in the.exposures_examined.s-Dtstri-

~~ bution of pegmatites reiative to graniteifacies ia not known..

SRt

Aplite dikée are relatxvely common, and may be most
abundant in-“the variable and- porphyritic facles of the granite.

They cross—cut all essential granite mxnerals including fe1d~

apar megacrysta, and 1ndlusione.: They are commonly planar
but are locally curved qnd appeax to be folded ~ Their
mineralogy cofEesponds to that in the adjoinxng granite, and
some contain tourmaline, pyrite, and fluorite, Although the
dikes are croes-cuttlng, biotite foliation where recognizable
parallels biotite follation in the surrounding granite. A

few aplitic dxkes OCcur|in quartzites of the Neruokpuk

'Pormation along ‘tha eouﬁhern margin of ‘the okpilak batholith.

_ on»plate 5 72 attitude

but none were' seen ln_younqer rocks. o \
Locations and trenjs of aplite and pegmatite are shown
readings on aplite dikes Lndicate
that . moet dips are eteepet than 50° .+ The»diverso orientations

of the dlkee do not 1ndioate an overall s;mple fracture

pattern related to emplacement.of the pluton. .Instead,

i

several obscure patterns saem to be present, perhape‘the
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result of stresses directed from the_arehs-oﬁ coars§ facies
granite. Locélly, howeuer,'inﬁard-dipplug dikas along'aome
margins of the pluton mgy represent filled marginal fractures
(Balk, 1937, p. 101—1030.\ Many dikes-within the pluton also
looally correspond to trends of feldspar folxation and primary
features and might be i te:preted to_represent 1ongitudinal

joints (Balk, 1937, p. 04-36). Some aplites might be’ 1nter—

preted to have filled.c&ggg_;gigggugpg_ggleaqg_tracturea.

Quarti monzonite dikas

Two different compositional varietiea of dark rocks in

- gteeply- dippxng tabular bodiee were recognlzed in ‘the Okpilak

Cepi Fharn,

batholith. Both occur ln the variable and coarse facies and

possibly in the porphyritic facies, but their interrelation—f
ships are not—known. They include dark gray potphyritic.

quartz. monzonites, and green aphanitlc mafic rocks. The

mafic dikes are definit%ly intrusive, and are dxacussed along

with mafic volcanic(?) *ocks on pages 177 179. All contacts

:moraine of LeffzngWell Llaciqr. There the mdralnal matarial

obseIVed between the qu&rtz monzonxtes and granite are sheared.
li
The quartz monzonites were’ seen in a single belt of

'northeast~strikihq dikel between Okpilak Rivet and McCall

Glacier. They dip steeply northwest and are as much as 300

feet thick.;.Abundant float of these dark rocks was alao seen

west of the Okpilak River, as: in the northernmost medial

. can be traced on asrial photdﬁraphs into a-dark west-trending

belt Similar belts of dark-appearing roéks in the Okpilak

batholith trend west—northweat south of Mount Michelson (pl. 1)

4
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and it is tentatively inferred that they represent quartz-
monzonite or mafic bodies; uowpver, they may represent
efther schistose granite,'included metased&mentary rock or
fine-grained granite withrabundant dark lichen COVer-
The quartz monzonites are charaoterized by abundant
euhedral to ovoid perthitﬁc microcline megacrysts which
contrast strongly with the dark gray aphanitic groundmaas.
"_:-- : The.megacrysts commonly show a. surpng preferrad orientation
patallel to the ateeply-dibping dike Bidea, but'-are. randomly'
oriented in some exposures;(fig. 20). Smaller plagioclase
(about Ang) and quertz meggcrysté} end biotite-aggregdtes'
are also essential - constitLents. lThe'biotite apbears-to be
pseudomorphous after hornblende.; A micrbgranular intergrowth
of the above minerala constitutes the groundmass, w;th quartz CT
“vabout. 80 percent. Quartz—éalcite veins cut the- microcline
megacrysts and sericite oocurs along some vein margins.
. Some small irregular hreas of dark porphyritic rock,
/ _ ) compositionally and texturally srmilar to;rhe tabular bodies,
- ‘ occur in and are gradatzonil with 1eucocratic granitic rocks.
Features interpreted to re resenﬁ-primary ‘atxuctare roughly

i parallel those in the encl?sing granita. The dark guartz

monzonites are qonsidered no be essentially cogenetic wrth

. the main mass of granitic ﬁocke,

AN

l
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Figure-

20.

A.

- faldspa

LCroaged| olars.

2mm

Qﬁérpz _ nzonite porphyry along trlbutary
of Daxk|Creek. -Lineation of some potash

megacrystn aubpardiiel to hammer
handle-

Photomicrograph of quartz monzonlte

"porphyry. M, micrqgcline; P, sericitized

plaq1oc1a3e,,B, blOtltB, Q, quartz.

{.

BN
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'and Replacemants .

Tourma

line occurrences

"Black tourmaline (?chorl) ia presant in all granite

facies and is ldoally abundant._ It occurs as-replacemant of

biotite and feldapars; 1n monomineralic Vaina or ln velns

associated with quartz.!pyrlte, and flnorite. ln greisen,

. —

ap rosetteax and locally dlssemlnated in- granite. Black vein

tourmaline alao occuxs in Neruokpuk Formatlon rock4. Clear :

‘gray tourmaline was seen in contact metaaomatic rocka alcng

Esetuk‘Glacier._

In thln aectlon, séh

orl rdnges frbm brownidh-gray in

replacament and vein courmaline to alternating brown and blue

in zoned digeeminated cryatals; lt ia ﬂtrongly plaoohroic.

In va;nleta and - concentratad replacement banda, n, is 1. 666

“““to

1.670 and ng is 64&

and n, ia 1. 632

ri

to 1.652; in ;paag}es, Ny is 1.653

Tourmallna diﬂaeminhted in granlte is subhedral to

- anhedral and in mnny thlp sections appears to have been dia-

| -
mambered and recemented by quartz.. Locally it contains tiny

aggregatea of sphene(?) and 1ntarstitia1 biotxte which lt hasg

partinlly replaced. It $

cleavage planbs. In some

) 1nchea to’ l foot in widtj

excapt quartz have been

_ -and pyrite-are associatee

than 1/2° inch-thidk snd o

Tourmaline Veina are

1s0 pﬂnetrates mlcrocline along

tourmaline replncemﬂnt bands,_2
allaesnegtlal.gtgnlta minerala -
algdthgly'réplﬁygﬁ.: Hlpdr fluoritg

locally abundant. Thaey are less

ccupy planai-fraétureq.e Thd
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tourmaline occurs alone, with quartz, or with quartz, pyrite,

and fluorite; at some localitles it is altered to chlorite.

\

Vein boundaries are moatly sharp. Rosettes are pafticulaxly

abundant in some’ aplites,'and in vicinitiee where muscovite,

epidota, flourite, and sultldes occur, as along the north

side of Dark Creek

;o
‘A

About 40 readings on tourmaline vein sets are plotted

on plate 4.

Most touxmaline_velns dip at moderate to eteep

- - . } — .' H S - «
_angles, and are inward-dlppingtalong'the west, northwest,

and eastexn margins ‘of the Okpilak batholith,- In some

localities, vains and reﬁlaqement bande ere paréllnl with

aplite dikes whxch also bontain intergrowtha of tourmaline.

veins also sharply cut tﬁese rocks,‘and are clearly later {n -

age. Some veins are parellel to. schistosity in the granite;’

ashe o

=

in one such aaae, they cross blotite foliation, but others

locally pa:allel the biotite foliation. - None were found -

that cross sdhistosity.

No consigtent relationship to open

Joint eets ia evident, although the prasence of some north~

[

striking veins.alopg the|0kpilak River indicates that - ‘the

northerly-trending jolnt which are now so prominent (p. 191~

- 192) may.. haVe been relat d. to granlte emplacement 1t has not

been established whetheritourmaline veins cut’ quarbz monzonite

or mafic dlkea ln the gr

ite _',mf,..'

Some crosa-cutting tourmaline teplacement bands have

'.‘perfectly preSerVed an e

feldspar megacrysts. Ot}
foliatlonﬁv

locali

ke

rlier gneissoid foliation including

1era are parallel to feldspar-biotite

ty northwest of Leffingwell Glacier,
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such a band parallela foliation of u.GB“&.,Sf‘ whtgh,crossea
biotite~-rich schlieren having an attitude of E/W, 60°3,
There, the time telatiohships apparently rafleot a primary
structure and A “later gnetssoid foliationacoincident with
or controlling later tourmnline 1mpregnation.

Black tourmaline mﬁneral;zation occurred as early as
the emplacement of aplite and pegmat?te but cont‘inued after
their consolidation. The ana;qfdipping chgra;tgx of topxma—-
line,veina'may be indicgtivé'df'G}bés‘jointsfas used by .

Balk (1948).

Chlorite veins | -L' _ |
Chlorite, cnloriterquartz,_and quartz-chlorite-calcite
veins are common in g:a?ite:apd ;esg‘abundant in xocks of
. 5 -y Neruokpuk Formationi :in'hand-apeciﬁen, Veiﬁ-chiorite is
dark grayiuh green, aphanitic, and locally contains dissemi—
nated pyrite. ~Under the microscope it is a yellowiah green
microaggregate d;ffe:ent from the flaky aggregates resulting
from. the alteration of ?1ot1te. Veinggcompoqu wholly of
v»chloxite axe most commo?, are.straigtt, andlarg:moétly ;ess
than‘S/ﬂrfﬁéh thick.. B%eaching~effécta along_the veins E;ttnd
to 1. i.nch i.nto the gran;.te and reflect ‘bi.otite alteration and
perhaps kaolinization of icrocline. Chlorite of this type
- also occurs as vein-filllng between large quartz crystals
- whxch 1ine the. vein walls. . _
The chlgrite veins in granite balong to a; late gstage of
minaral&zation. They out aplites, quartz and tourmaline veins,

quartz:mqngpn#te dikes, and quartz ve;ns, although xarxaly,
et T . : N\
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the lattar cutsg chlorite . veinﬂ. Many chlbriée veine are -
_slickensided, and - drag affecta along one was seen in thin -
section. Some are displqced a few inches along later fractures.
In a few vein 1ocaiities chloxite of this type is aasoozatad
with tourmaline and appears to be a replacament of that
mineral. It is poesiblaithat many af these chlorite veina

are complete replacements of - tourmaline along selective
fracturxe sets but they were seen to crogs unaltered tourmalina_
veins at several localitiea and thare are obvi;usly due to
later chlorite introduction.. Fifty-six readings on chlorite
vein attitudes (soma on gi 4) show that moat of them atrike
roughly north_and ﬁip éte%ply to the west. They parallel
prominent joints which arb interpreted to be extension or

l
longitudinal fractures (p. 194—196)

TS T, L

Quartz veins and repiacements

_ Vain quartz is relati valy common in the granitic rocks
and all pré-Cretaceous cl?séic rocks in the ares. Veins in
granite range from a few inchee to about a foot in width,

and are composed of highl# fractured clear to milky quartz. -

some opanfveins are 1ined|with colarlaﬂn and smoky quartz -

crystnla as much as 1 inch lﬂ diameter .and neveral inchen
long. SOme_crystals show strain affecta ag- avidenoed by
<p1ahar‘ih£éfna1 ftéct&rea whioh crosa cryatal clusters
.irrespect1Ve of individuai crystal orieutations and are
‘parallel to planea of schjatoae foliation in: thefgranite.
. Other veina of finely cryatalline quartz ahow colloform

st:uctura, druay surfacea; and are in aoma localities

v
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int%rgrown with fluorite and'pytite. Qunitz-tourmaiine.
qunfnz-chloriéé, and cn%oite—éuartz associations occur in
' granite. Touimaline'is knéetgrown with quartz; éranular
s chlorite f£ills 1nter3t1ces between large quartz cryatals in:
granite and is interpreted to ‘be later than the quartz, perhaps
of the same age as the cPlorlte Veins deacribed abova.
Attitudes of 58 quartz veins recorded in granite (pl. 4)
indieate a north—northweLt striking and ateeply-dippinq ﬂet
and other less well—defihed_sots whiah roughly pnrallel_the
trend of the batnollth EAlong the notthefn haigin of the |
granite, many quartz Veins w;th low to moderate dips 1ocally
occur in sets which strike routhy paralgpl to the north mnrgin.
Batren quattz veins in the sedimentary rocks are similar
to those in the granite,,but many contaln arqillaceoua
~wacimpurities. Most crystals in open—fxlling veins show comb
structure normal to the vein walls, but aome aggregates are
.incllned -as much as 30° from the walls. Theae pethaps
4 _indicate crystallization 1n a- shearinq stress field or during
| cont1nuous high pressure fYoy of silica-beatzng solution‘
Calcite Vexna with ‘some intergrown quartz are common in |
carbonqte';oqu,_catcite velna and lenses are not ‘common in
granite bﬁynséﬁeraliWQre observed'near LeffingwellACreek.
| Appf&kiﬁiﬁély 60.te dings on quartz veins in. sedlmantary

fff - -

xrocks north hnd east of the granite {pl.<4) indicate strong

control by northerly~trewding steep&y-dipping fracturaa.

' Quartz 1- particularly abundant 1n gaah veins and stockworks

near faults and in ‘the axlal areas of minor folds.
|
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Data are insufficient to determine relative ages of most
quartz veins aithough at ieaat two etages of quartz intro-
duction are probable 4in tpe'granite. Some vein quartz is

. aseocxated with tdhrmaline; none was seen to cut ‘or be cut
by tourmaline veins. Most vein quartz, howeveyx, clearly
predates chlorite veins w ich are poet tourmaline._ Qpen .
guartz veins with .large cxystals cross the granite-xekiktuk
COnglomerate contact zone: . along the ORpilak River.' Relation-

~ ships of quartzveulfide (mostly pyrite) veins to other- frlled
fractures are not known. -sliokenaided and ntriated quartz
along faults in granite and sedimentaxy rocks indicatee
movement after gome: quartz introduction, and some veins are
displaced at 1east several feet'by hairline feulte.

Some planar bodies oﬂ fine-grained quertz with saccharordal
_“%EQture, locally containing disgeminated pyrite, ‘are interr
'preted to represent zones of silicificatron along. faulte. A
etriking example of this occurs between McCall Glacier and
Dark Creek where as much as 50 feet of gently dipping white
to iron-stained quartz roqk overlies a zone of highly cruehed o
-granite. A sxmilar silicified and brecciated zonellies along
a steeply dipping fault between Saélerochit Formation and
granite 5- miled south-lsoutheast of Okpilak Lake. '

' Sedimentary rocks in the Romanzof Mountainn are- eilicifled
" to varying degrees. Whethet this can be aecribed to granite
emplacement later orogeny, or other causes is not known.
c o )
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 Age
Laborexory evidence .
Age determinationabon two samplea of the ‘Romanzof

et

granite by the U. S, Geologi¢91~3urvey indlude lead-alpha -
determinations on zircoés andipotassidm-aroon determinations
on biotite. Sample 37Kﬁa160 was collected at about the
contact between porphyritic and variable zone facies and

sample 58A8al88, 195 is‘from the variable feciea. They -
were collected at relatively low altitudes along the -east
and west sides of the Okpildk River valley.” Plans to-
collect from the coaraolfacxes were abandoned-gecauae of
the di££ic9lty oﬁ backpqcking large samples’ to/ﬁhevbase
Tbe lead-alpha determinations-repprted April-?S; 1960, °
by the U. 8. Qeologicalgsurveylare_ehoﬁn~in table ld. The:'
calculated age differen%e-between the two zixcon: fractions
from S8ASal88, 195 apgeér“to'be outéide.the;expectedl
experimehtal 1imiEs, and-m&y ba ah experimental error or due
to the presence of trace amounts’ of commbp Lead in the B
magnetic fraCtion, according to T; w. Stern (written communi-
cation, 1960). Stern dicated that "we : would select tho .
. younger age as probably|be1ng closer to .the true age".‘
Potaesium—argon deéerminations on biotite reported by

. the’ u. B Geologioal Su Vey_ﬂgrch 6 1963 from the abova
K
two: samples Lndicates c nsiderably different ages from
thoee determined by the lead-alpha methods. The K=Ar

detetminations are show in table 11

S SN —
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Table 10. Lead-alpha age determinations of ziroon ‘from
. Romanzof Mountains, Alaska .

2

Fleld No. ~/mg-hr ?b(éha) Calcuiétéd"hge
57A8al60 655 i 84 310 ¥ 35 m.y.
I - 380.88) ' :
58ASal3s, 53 Y} . 8 - | ’
195 - (80 74, 30 88) | 360

NM 1.5 \\// © Maye | :

' : -7 5405 % 45 m.y:
58ASal8sg, 747 — . l40 450 ) B
) 195 (135,145) - ‘m.y. |

M 1.5 ' :

The .lead-alpha ages’ were oalculated from the following
equations: : : : T

(1) &= cob

t= age in’ millions of years
Cc (a constant based. on -the assumed
. -Th/uU rat;o of 1) = 2485.
Pb=. lead content im parts per million
_ o¢=m alpha coﬁnts per milligram per hour
. . l
1 P
T- age in mdlliona of years corrected for
. " decay of uranium and thorium. B
. k= decay con ?t based apon Th/U ‘ratio =
: 1.56 x _

| Ageg are rounded off to thé nea;est 5 m.y._

Lead determinations by Ngla B. Sheffey
o<counts by T. W, Stern ’ ) ,
NM refers:to non magnetic zircon- fraction
M refera to magnetic zirdon fraction -
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Table 11, pPotassium-argon age daterminationa of .
biotita ffom Romanzof Mountains Alaska

i,

R ;; 2
Lab. | Field K,0 ¢ | (R40 | wapdl |4 radiou' *AE“D/ Age
No. No., ® ‘PpPm |; ppm qenic. _ m.y.
283 B | 57ASa-- | 7.59 - 7.69 | .0596 | .89 ,00775' 128
160 ARy :
- i it B : g T T Tt T T
284 B | 58ASa- | 7,19 | 7.28°|.0548 | 79 .00753 | 125
188-195. S T - .

* radiogenic argon

Constants Kdoat = 0.585 x I_ﬁlofyt. — Ag =75.72~x lQ'lo/yr.-

Potasaium determ;nations made with Perkin-Elmer flame photo—
meter with Lithium interval ‘8tandargd.

Overall analytical erroq approximateiy tg percent.
Analysts H. H. Thomas, R F, Marvin. Paul ‘Elmore, H, Smith

- ' b

The lead-alpha dated fall into the Carboﬁigerbus or

Devonian on the Holmes (1}960) time scale and may suggest an
. 1201

_Acadian, or less 11kel§,fcﬁledonian“age for granite emplace-

ment;‘ The K-Ar dates arq Lowar Cretacadhs. Thae wide dis- "

crepancies between_the two types of age determinétions may

'berexpiﬁihéd'bY‘ 1) all qeformaﬁioniin the-afea-ia the result .

|
of one essentially dynchqonous Maaozolc granite amplacement,
and the zircona repreaend constituenta of older rocks, Or

2) tha;.a_latenpaleogoic granitq-has been affected by Mesozolc

defofmaﬁiﬁﬁﬂand meﬁa@orphiam. An ahswar to tha. problam of

genesis o&ﬂﬁhgﬁe graniéic rocks is necessary to‘properly

: évaluaée,Eﬁéﬁi&é‘ddtd:-are_the zircong tne-produgta of melt
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crystallization or do gomae rapresent grains which predated
granite emplacement? :

Reaulte of examination of zircon in thin Beotions of
granite in an at%empt to recognize different oolor and ahape
varieties are inconclueiYa. Moat of . the zircon is associated
with biotite, but color Fecognition ls uncertain because of
the completely metamict nature of smaller qraina. Some

discrete clear euhedral cryetals of zircon are present in the
1
groundmass, but many graxns are cloudy and subround. No
e ,

overgrowths on zitcon greins were seen.

The writer feels thet both aqe determinatione mey be
valld but that the lead~e1pha dates are preliminary and it
is difficult to epecifichlly date a Paleozoic orogeny on

_only_two analyees. The -Ax datee probably-repreeent a :

'?ﬁ“58£amorphic episode rougL ly coincident'with late" Juragelc

'end early Creﬁaqeods ofogeny.of which there is abpnoant_
o o

evidence in the’'Brooks RenQefan& adjacent areas.’

!~- - N
" Field evidence and interpretation .
Field evidence for the age of the gran1t1¢ rocks is
‘_ not clear._ The granxte %1early post- -dates rocks of the
'Neruokpuk Formation, butlits relationshxps with the Kekiktuk
Conglomerate and Kayak(?l Shale, unita which’ loca;ly overlie
the granlte,-are uncertaln.uiThe'béeelef the ﬁekikghk is
' beliaved to overlis: a re ional unconformity. jﬁelatiénshipe
between granite and Kéklktuk rocke are gradetxonal ‘through
a EChlStOSe zone and. the Kekiktuk ‘seéms to be sliqhtly

altered (p. 147—149) ﬁ*e gran;te id nawhere known to
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definitely intrude or alter Kayak(?f'brryognger rocksa., Thase

relationshipsnappear to narrow granite emplacement to pre-

J L]

Kekiktuk time or post-Kekiktuk and pro-Kayak(?) time, -and
indicate that the granite may ba Late Davonian-in age.
Other evidence which sup?orts this view includaso

1. No recognizable inolusiona of Kayak(?) or youngar '
rocks were seen in the granite, the 1nc1usions obaerﬁed .
appeared to be most closely related to quartz1t1c rocks in‘
the Neruockpuk.

2. No peagmatites, aplltes, granite apophyaes, or

1 4&_.“

mineralization other than pyrite and quartz were seen in
post-Neruokpuk rocks although quartz voins_are,common in all
rocks, and one minute topfmalioe:cayatal_aggregato was. geen
"in the Kekiktuk: ‘ B '
I ‘3' Bedding in Kekikfuk roéks adjbining graniﬁe—schist
tranaitional zones is locally undonformabla en. granite feld-
gpar foliation, as along the east side of the Jago stock.
1, Much of the’ g;anlte'is highly deformed, and tha,
aeqrEe of défo;mation Be%ms more in keeging witﬁ that in

l‘-.pre-MiSSigéipbian xocks. Aithbugh younger rockd are highly .

1
foldod and faulted, theyldo not have the appearance of having

been aubjectéd to two ori more different atteaaadirections as
some -of tho older rocks do. The granite alao exhiblte'

i divargont foliatlona anj dlslocations that are diﬂficult to
aacrlbe to one perlod and orlentation of stress, although

variable stresses during and closely following emplacement

could explain theae ‘features. .
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5. The map pattern (pl. 1) strongly indica;ea that an
unc;;formitylof conaiderable‘magnitude Iieslat tae,baee of
the Rekiktuk and possibly xa;ak(?) rocks. Its age would -
rouéhly coincide with the Paleozoic lead-alpha dates in the .
Romanzof granite. » '

' 6. Low-qrade metamo;phiem of post-granite mafic dikea,
which seems to correspond to- alteration of bi,otite and
tourmaline to chlorite xn the granitic rooks.

If, however, the granite post-dates the Kekiktuk
Conglomerate and the Kay&k(?) Shale, then the age of emplace-
ment is probably Mesozoie. This would imply that moat of the
complex structural features deacribed in this paper are
probably related to orogeny accompanylng granite emplacement.
.Field evidence whlch may eupport an Early Cretaceous age for

M“:;z'i'zmj.t:e emplacement anlﬁdes.' 5 ' '

1, The apparent 1ack of . feldapar or other granitic
debris in claatic rocks qf Mississippien through Juraselc‘
age. Feldepars similar do those found in the Romanzof granlte
are preeent however, in‘sandstones aecribed to the anek
Pormation of probable Cr%taceous age,‘aa well as pre—-granite
,Neruokpuk Formation rock4 '

_ 2, Fairly widespréaé s;licification, quartz velns, and
R N locqlly abundant disseminated pyrite in all pre—Cretaceous
rockls:. . L o _'-i, T
--'”w,3. fheﬁeoﬁinahtiy-ecuth—dipping cleavege in Miss;ssxppian—
Jarassicjfocksewﬁichtparallels the blotite folxatxon in the

- northerﬁ'gagt}bf the'p1, n. This 1is based upon the
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assumption that the biotite foliation is agsociated with
granite emplaeement and;not'a laterx poat—oorsolidation feature,
4, The presence of%tdffs'of unreported comboeition in
the upper part-of the cretaceops Ignek Formation northwest
of the Romanzof Mountaiﬁs (Kéﬁler:and others,'l961; p. 206).
5. The lack of gra?itic material in Paleozoic rocks ‘of
the southeastern Brooks Range,_although Cretaceous conglomer-
{ ates contain granitic debris (Brosge, 1962, personal communi-
cation). _- K ; | S J
Gradations from enclosing sohisﬁose rooka into .granite -
are abundaptly-teportéd;in phe literothre'(sroutl 1943;
Turner and'Verhoogen, 1551"9..284), and the schiate are
qenerally interpreted to be older than the granitic rocks.
Other speculations are possible for the kekiktuk-granite . .
~wvtransitional: zone of thJs area and.could be used to support
a Paleozoxc age for the»Romanzof granite, ‘upon which effects.
of a later orogeny are superimposed. Posaible explanations'
s : o tor-a post—granite age of the apparently transitional rocks
depend on the assumptionithat their achistoslty, cleavage in
overlying rocks, and biotite foliation in the underlying
granlte deVeloped -after the overlying sedimentary rocks were
deposited or faulted intgp their present pOSIthﬂ relative |
to’ the granito.- The transitional schistose rocks might
representz l) producta of-metasomatism by local-diffusiOn

: of material from the gramite into quartz sahdstonea and

pelitic rocks durfhg a later orogeny, 2) a metamorphosod

pre-Kekiktuk reqolith rioh.in iron oxides, quarez.graina, and
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remnants of partially weathered microcline megacrysts and
altered biotite; 23) metamorphoeed zones along low- angle
thrust faults. The first speculatiOn may have aome merit.
the others are doubtful It qould seem’ thqt an enoroaching
gea would atrip a soil’ layet of probably less than 50 feet
before depositing its own reworked aedlments. It also is '
unlikely -that in a strucQurally anisotropic 5equence, the
Kekiktuk shguld form the base of allochthonous ‘blocks 1n
widely separated araeas. _ |
The writer favors the view that the Romanzof granite is
an Upper Devonian [pre-Kayak(?)] pluton ‘in whlch biotite ‘ -
age has been updated by ﬁesozoic aorogeny. The older age is
strengthened by a 353 m. y. K-Ar date for quartz monzonite in
the northern Yukon Territory (Baadsgaard xFolinabee, and o E
“vrizipson, 1961, p. 459), ana by regional tectonlc coneiderations
'(éh 202-209) . -Granitic :ocks_dated_xn the oastern.Brooks
Rahge (Brosgé_and-Reiser,%iSGd)linciude_a granite at
Chandalar Lake in which’ a*Pb—-‘ age on zircon and a K-Ar age
- on-biotite are 380+ 40 m. y. and 125 m. y..re3pectiVe1y. The o
-Pb - ages need verificatTon,,according to Brosge (personal o

communicatlon. 1962) , who1favor9 a_ Mesozoic age for the pluton.

- H - .
I . 1

Mode é_ Emplacément

-The komahzof.granito nass ;s 1nterpreted to be a

~

synoroqenlc pluton resultfnq mostly from melt crystalllaatlon

and . emplaced as .a mobtle hody by forcetul injection w1th

ninor wall— and roof(?)‘stOPan. _The. granlte body apparently

had an elongate funnel-shqpe in cross—section and contained

-

“7“* ]
.
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multiple centers of intruéion, as inferred from its primary
foliation trends and the apparent textural facies distribution
. oe o S
shown on plate 5. Features from whigh a melt origin is
inferrad finclude: "

1. The rather unifdrm compositional natuzxe of the

granitic rocks irrespeguive of the nature of truncated céuntry .

- I § . -
rock.. _ A - S

2. Sharp and irreg@lar cohtacg relationships in an

area of low-grade metam&rphid’rocks,,and large-scale trunca-

tion of country-rock uniﬁs. )
{ .~ .
3. Inclusions with Sharp boundaries.
4. Normal . zoning xn plagioclase.

5. Granoblastic textures in araasg of undeformed granite;

metamorphic textures are common throughout the. pluton, however.

6. Included crystgls showing sharp bouadapihanwith their

-

hosts. ,

Cataclastxc (autoclastic?) textures probably indicate

that crystalllzation wns far advanced at the time of intrusion,

but parts of the mass, at least, were fluid enough to penetrate..

narrow fractures in the wall rock.: The ‘melt was probably
relative}%\dry,,ao reflected by - the scarcxty of pegmatlte :
and minur areas of mineréllzatxon ascrxbed to volatile
"materials. Deformation ontinued into the deuterlc stage;
Possxble reasons for ori ins of thq textural facies have been
'glvgn.gn:pageul33. Stru.tureless qtanite, locally present
in the é&érse.iuner faeies,:appears to have crystallized

1

following the. orogenic maximum

-
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The low metamorphic degree and lithoiogic character of
the country rooka, compound emplacement relationshipe, well
developed steep planar Eoliation, common aplites, and

o

contact metamorphic aureoles -are features which are ascribed
to plutons emplaoed in ;he megozqna (Buddington, 1959,
p. 695-697). Feéturea éf,thiq plutbn and its environment

generally fit these criferia,

g

]
1
1
1
1
1
i
1.
!
-




MAFIC HYPABYSSAL AND VOLCANIC(?) ROCKS
Distribution, éhar&cter,-and Compositlon
Tabular bodies of graenish metamorphosed basalt (green-
stone) occur 1n‘:averal areas of the Romanzof-granlte anad
in Neruokpuk Formation rocks (pl, 1) A relativély large
area of similar rock types, in part amygdaloidal, as well as
purple and gray aphanitlc rocks are exposed along the ==
Hulahula River. A small area of amygdaloldal grﬁénstone is
also expoaed along the Okpilak River, north of the granite.
The mafic dikes, aifew feet .to about 400 feet thick, are
best develbped in the. ndrtherstern part. of tgénékpilak-
batholith, where they trend N. 30°E and dip steeply north-
west. AlEhough at most-places dike walls are sheared, locally

- -

the dikes contain 1nclusions of country rock and chxlled

vepFrcen -

border phasea, In most.exposqres, prxmary'featurgs of these

dikes have been masked by schistositj and minerarbgical

alteration They consiat of aericitized plagloclase nicro-

' lites, epidote, sericxte, and chlorite,.with felted texture.

' garnet metacrysts._ !

Some are entirely chlor#te serlcite rock ‘with highly fractured

_ l . ‘ _ ‘ _
Haff&“leﬁE(?Y‘ébvéring about- 6 square4mi1es along the

Hulahula Rlver have been reported- by Leffingwell (1919, p. 26)

‘and Whlttington and Sabﬂe (1948, P 16 1950, P 20 21)h

=F

Mineralogy of these rocka is xndistinguxsﬁable from that in’

~ the mafic dikea 1n granice, chlorrte and calclte are the

A

chief amygdyle Ei;lings, and chlorite—frlled amygdules also

oécﬂr_in'@h@ﬁéxpésureAaHong.the Okpllak_Riger. Leffingwell
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raeports augite, plagioclase, ond a little quartz in these
greenstones. .Purple, gteenish, and gray aphanitic rocks
with slaty cleavage along the Hulahula River axe probably
genetlcally associated ' "

The matamorphosed banalts along the Hulahula have. been
interpreted to be of volcanic origin, and perhaps lie near -
a volcanic vent (Wh;tting&on anq“8§b1e, 1960).. Rocks of
generally similar appea:ahce;ocoun in northeastern Alaakan

oareas; such as tne Sadlerbohit Mountains-(Whittington and
Sable, 1948, 1960). and ea?t of the Romanzbfun(Mangus,'1953,
p- 18-19). Somo‘aré medi%m-qtained vaiieties and ooour in
sill- like bodies. -A thin sectxon "of one of these rockn from
the Sadlerochxt Mountalns, northwest of the Romanzofs, wag .

“Rgxgmined by'the.wrlter. whe rock is-a gabbro-with diabaaic
" to ophitic texture, and contaxns plagloclase, about Anyg |
(51.9%); augite (31. 1%), graphic Lntergrowths of quartz and
feldspar (7.4%): magnetitg (5.9%); and quartz (3:7%)m

. i Aée
Because ot their apporent compos;tional simllarity, the
'mafic rocks - in the Romansz Mountains and other areas of
northeastern Alauka are 1pferred to be cogenetie. Fleld
relationahips indicate that the mafic .dikes are clearly .

——

younger than many unlts of the Neruokpuk Formation_ln the_
_Romanzofs and also’ post-d te the Roﬂanzof é;on;te. Their

upper ageelimlt xs not known. An apparent tongue of mafic
. rock pro;ecting into rockg of the lower Llsburne“Group along

'tbe_HuLahula,Riven.(pl. 1) was examined, but no bedrock-
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contacts were ssen. Thé-"tongue“ lies in i‘iighc_oomplexly
faulted antlcline. Rubble df-Liaburne‘croup rocks adjoining
thle mafic rocks locally appears brittle and ironstained but
no certain conﬁgéf effeéta were observed " The consistent
outcrop pattern shown by thttington and Sable (1960) along
the Hulahula River atroqgly'gqgggsts that the Kekiktuk-Kayak(?)

unit of this report uncénforﬁably overliés both:the mafic

rocks  and Nerudkpuk Forﬁation.? The mafic rooks are here

'provislonally considered to be Uppeér DeVOnian, although

somewhat similar mafic xocks 1n central- an@ western-northern
Alaska are referred to the Mesozolc {Dutro and others, 1951, °

p. 18).
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a | | STRUCTURE

'The Romanzof Mountaina comprise a atructurally positlve
area, and contain atructural elementa reault;ng from both
vertical uplift and northward|horizontal movement. The -
dominant structural grain strikas east-northeas; and many
'atructutal elements dip qouth.-. | ' | “

The 0kpilak batholiqh is- the major posit;ve structural
elenent within the area; - it 1ies along a complex anti-
cliﬁbrial belt which canlbe traced at lenst 60 milés east
to the Alaska-Yikon boun?ary.' In_gonergl, rock unite dip
away from the batholith.; SOuth of the plhtonoidip; are
dominantly south  for manf milea beyond the map area. Norxrth
of the pluton, a regional nottherly dip p:evaile which is
1nterrupted by large anticlinoria ‘'west of the Hulahula River o
and probably anticlinal qtructures of leaser magnitude in the’
coaatal plain between the Hulahula and Jago Rivers. -

w1th1n the map axeu;no:th of the Okpilak batholith,
folds include east—northeaaterly trending . anticlinal and
synclinal structures froﬁ 1 to more than:s miles in ‘breadth
with amplitudes of as muoh as 2000 feet. The majo: attuctu:éa
o R outlined above contain numerous smaller-scale structures .-

'including folds which range ‘from 3 few feet to several
:hundred feet 1n breadth Jnd amplitude.. ‘Moat of the small

folds are asymmetric to. jverturned with south dipping ‘axial
0
planes, many of which coincide with ClB&Vage directions. A

transversg~£gu1t,system cuts. “all fold structures.
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The degree of Qeformation increaseg southward towards
the granite, and rocka in-a'belt-i/z to 2 miles wide -
adjoining the northern axposed limit of the granite are
charactarized.by recumbent folds and 1ow angle imbricate
faults. Recumbent folds ara best exposad alang tha north
front of the granite betwaen okpirourak and Mccall Creaks,l”
and repetition of beds resultlnq from faulting and recumbent
folding, about 3 miles wept of tha Okpilak River. In these
areas the granite is sepa}atad ftbm‘Mississippian:rocks bj '
a zone of iron oxlde*stained aaricitic to chloritic schistose
granite and country rock of uncartain correlation as much as
1000 feet wide. Although-thia seems to repreaent a-zone of
shearing defoxmation w1th accompanying retrograde(?) meta‘
morphism, structural evzdence suggests that the displacement,:

“”;; any, may be only a fe; hundred feet.

Rooks ad;oinxng the waatern and eastern sides of the
0kpilak batholith, although comp lex in detail dip away from
the granite. 'In these aJeas, contact metamorphlc effecta

-in Nernokpuk carbonate rccka and cross-outting granite—
country rock ralatxonahipa area woll axpresaad '

‘ Only amall areaa on the south sxda of the granitxc
_bluton were exam;ned in the field, In general, guartzites
and slates of the Neruokpuk Pormation strike conoorGAntIy

aroand tha granite in an arcuate pattern and dxp away from

- the blutoﬁaat moderata'aﬂgles.: The Sectzon is probably
repeatad'by BOuth- dipping faults or isoclinal folding.

Locally,}beds of oountry rock adjoining the granLta are
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vertical or contorted, and the granite is highly fractured '
and sheared. Along the qest fork of the Okpilak River, the
distinctive marginal porghytitic facies of the granite 1ia
absent and there the Neruokpuk—granite contact- may lie along
a pont~granite~emplacement thrust fault. _

Major structures eadt of the Jago River, nottheaat of 1.
"the Jago stock, trend ea%t-northeaat and include, from south , i
to north; an east-plungxng aynclinorium ifi" which Lisburne- ¥
Group and Sadlerochit Foﬁmation rocks are exposed, and a
large complex anticlinorﬂum along the trend of the Okpilak
batholith, the north limb of which dips under the glacial
-deposaita. of the foothills. Sttuctural details in this area
are not well kriown; most Peds d1p south, and the mection
may be repeated by south‘dxpping reverse and thrust faults.
e Structural cross- seétions are shown on plate 2. Of- B
interest is the strlking coincidence of present tqpography
-north of the Okpilak batholith with broader folds. Thisg may
: simpLy reflect resistant bedrock units whlch now coﬁtroi '
local levels of exosion, or 1t may indidate that broad
folding was relat;vely recent, perhaps late Tertiary or
younger in age. '—'“”f ) .,.. _'T.,,'

. _As & whole, ‘the sedihentary ﬁock mass in the Romanzofs
.1svstructura11y anlsotrop C, containing afternating competent
and anompetent.units. T e—latter, dﬁch aa—the shale nember -
of the Sadlerochit Format on, have yialdoa ma;nly by develop—
ment of slaty cleavage, tight folding, and flowage. Internal

flowage-also-characterlze some carbonate rocks of the

a—
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Neruokpuk Formationf but Bubaequent sllicification and
recrystallization have reaulted in highly competent rocke,
The carbonate rocks of- tAe Lisburne Group are also competent
and failed mostly by :upture,,although tight folding ia
evident 1n some looalities. The qranltio rocka are highly
compatent and have yielde by faulting, granulatiqn, and
the local development of | schistoae and gneissic structuresf
Folds Northiof pkpllgk ngholith,; |
Post ~Neruokpuk Pdrm%tion'rocks pbrth,of the‘okp;ig#
" ‘batholith include sevérai ééructural élbmenté-which abpedr.
- ‘ to be'reluted. _These aré subordxnate to the major positive
natu¥re of—the whole area: (firat order) and incluéé several
. ' relatively large folds (aecond order) on which- are super-
mmj,mposed numarous folds of Bmaller amplitude (third order)
Cleavage and schistoaity, steeply dipping transverae faults
AAand joints, .and normal a§d rgverse.pa;allel £au;ta are also
a | éqnsidered 6 be reia;ed!féﬁkurea; The general strike of
fold axes'and cleavage ié paralléi té the northtfront of the
Okpilak batholith and to|the strike of secondary foliation I
(P. 153~ 154) within parté of the batholith The orientation
of joints, cleavage, and Bchiﬂtosity are shown on plate 4.
l The relatively broad second order foldu shoun on plate 3

strike eaat*northeast, nppaar to ‘be’ asymmetric with axial

e e e—————

planes dipping louth, an most of them plunge east- Local

west plunges oacun east £ the Hulahula and Okpilak Rivera.

of struéturalﬁcontinuity across the

posslbly indicatlng faul g or shaar zohas along ‘the river
valleys..>Interpretution

I

|

|

V-
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Jago River i3 also uncertain; poasible dislocations which
are obscured by glacial mFterial may lie along the Jago
River J‘iley or the lower part of McCall Creek. Along the
northern front of the grahite,,cloeely apacad structure ‘
contours reflect a Btegpening of dig combined with 1mbricate
thrusting and overturningtof adjoining Bedimentary ‘rocks.
The atratigraphiclﬁuccassion exposed in this belt, however,'
does not indicate largé-agale di;location, but suggests g
. that the g§;nite, directly underlying post—Neruokpuk rocks,
may be in high angle reVe;se fault relationahip xather than
forming the sole of an over:hrust.- '
strikes and plunge directions of third, order folds
(pl. 1) generally corresp?nd to those of the second order
although dips of axial. plﬁnes of the former are more -
"3§r1ab1¢. These folds aré best developed in the upper two

members of the.Sadlerochit Formation,.even'whete the under-

lying beds show little’evid&pée‘of'deformatidh ﬁf;g. 21).

g Cleavage and Schistos ity North of Okpilak Batholith
Slaty cleavage due to parallel orientation of minerals
is well developed in- rock of Mlsaissippian through Jurassxc
agéhlhoithTfoﬁh; granitef(pl. 4). The cleavage strikes
;N.GﬁquOPELg aip§ ptedomiﬁantly south; and is conaistent
Qithpégng;éi_foid trends s well ‘as aecondary foliation in
- the néfthé;ﬁﬁpart 6£ the jluton. Cleavage was’ “not recognizeé
in some places near the mcuntaln front- 1t may be locally

coxncideﬁt”ﬂith bedding. Blsewhete, cléavage is relatively

consistent?;q-t;eqd, cloaqu.parallela ghird ordex fold axes,

8

1
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and exhibits only local deviations across bedding interfacies.
The parallelismlof claavabe gtrike is less well defined in

- 1 . x ) 1 "
the vicinity of second order fold axes, possibly indicating

EC 1Y

growth of these folds afthr cleavage had developed.

s |
"

The cleavage is interpreted to be flow cleavage

- essentially contemporaneopa with the third order an& probably
second order folds, elthoggh the;latter-meg in part stem
from differential uplift %oilowiog the‘orogenic-ﬁaximum.

- Cleavage is also considered to be related to biotite foliation
and schistosity in the adﬁoining granitic rocks (ple. 4 and n .,
ag well as schlstosity in thn narrow belts of schietoae rocks
along the north margin of the batholith. Schistose fol;ation
in these belts has a low to moderate south dip which generally

.corrasponds to axlal plane attitudes of folde 1n,the adjoining

'”;;&imentary rocks.. All of the- above features are 1nterpreted

. to have resolfeo from north~northwest compressive stresa

during a Mesozoic (Early éretecaous?) orogeny; t the eecond

ordez_folda may have formed following the oxogenic maximum

= |
: !
1

Fahlts

Faults having appare t displacements from a few. feet to
. more than 1000 feet are best delineated in post-Neruokpuk .
Formation rocks north of éhe Okpilak batholith. Undouhtedly,

numerous faulte cut the g anitio rocks anﬂ many are probably

a8 —

of greatet dlsplacement than those to the_norEh '?aults
recogn;zed in- the area . sh 'wn on plate 1 include:
s North— and northwest-trending high angle transverse

faults. ThlB 5ubpara11el feult,syatom is well developed
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north of the granite pluton betyeen the Jago and Hulahula
Rivers. The faults are moatiy vartical to staeply weBt-

dipping, normal, and with apparent stratigraphic diaplace-

ments of From tens of feet toilzoo feet. Thexd is marked

%i}icification and brecc§ationyalonq-some of the larger

faulte,land qhartz-filleé Eracturee asaociated with fault )

. 1
trends are common, Strlated slickensides where seen, are

mostly steeply dipping, a1though sOme horizontal ox shallow

+ ‘dipping striae attest to: strike-slip mpvement.. of 19 -
recorded- striations, 18 dre on stagply dlpplng fault planes._
Twelve of these. ranged fﬁom 65° to 90°, and 7 ranged from
0°® to 26° .Most o£ the;e were.recorded on south—_or west—

dipping fault planes. ; o . N

2. Longitudlnal hlgh to 1ow angle faults.~ Theée inelude
Y L T P I
both south- and’ north dipplng reverse faults as well as normal

faults and 1mb:icate fault structurea. -Maximum apparent

displacemént -along these faults appears to be 1ess than the
ma¥ima of the tranavergetfaults. .South- dipping imbricate
thrust faults. of small d;splacement in sedimentary rocks

along the granite front %etween the Jago and Hulahula Rivers

s

have resulted mostly in repetitlon of the Lisburne Group
. 1

sequence and appear “to- be the result of overrlding of limba

in a late stage of»xsocll al folding. -

l

East of the Jago stock N ruokpuk Formatlon quartzxtes, slates,
. and minor gfanlte have overrlden Lisburne Group roéks. The

exppsedvmaxgln:of the block dips ‘southeast from nearly flat-
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lying to about 45 degrees. Other thrust faults érézinferred
south of both the Jago stock and the Okpilak batholith, and
-the gsouthern limit of the 1atter may in part coincide with

a thrust fault, ag suqqested by 20nes of intense defo:matlon
along the east fork of thc Okpflak River. _Sugary—textured
silicified zonés-in the gtanite’relatéd to ptobable shallow
to moderately dipping thrhst faults west of McCall Glacier-
are described on page 155.

4. Shear zones in the granitlc pluton are dlscussed -on
pages 154~156. They are yell-exprcssed:along the. east wall
of the Okpilak val;ey; 3 to 4 ﬁilesjsouth:cf Okpilak Lake.

Other common.featureé ibfthé'gtan;tic rdcksfate'linear
zones to irrcgular areas hs much 3922006 feet wide-aﬁd 1 mile
long which are highly sta;ned by iron oxxdes (pl. ). fhese

.p:;é areas of weak sulfide (mostly pyrmte) mlneralization,
and although many ad301n faults, show shearing effgcts, and -

are associated.with granite of cataclastic texturé, othera

appear to be disseminatioﬁs in‘ﬁildly fractured.aﬁd‘blcached

1
1l

granite. - . _' ii
. In: addltion t;ithe f?ults described above, hypothet1cal
north trending fault zoneé affecting at least pre~M1351531pp1an
rocks and’ qranite may be éoncealed by glacial and alluvdal—
material alOng portions-c% the major_river valleys. Structures

' ib fdcks dn-thc wéct and ast'walla-cflthe'Jago:valley between
the Jago etock and the mountaln front indicate a aharp north-
ward swxng in. atrike .along the valley, but the Jago stock

itself dogg notﬂappéar to have been~displace§f Along the
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east valley wall of the Okpillak River, numarous north—-
trending shear zones, faults, and linear ironstained zones
strike parallel to the valley, although no major displacement
is -obviocus in the outcropgpatterns on_either.side of the .
rivex. Along the Hulahul§ valfey, westlof-the map area,
Triassic rocks are exposea on.the west sideiof the river
(Whittington and Sable,. 1960, map) but rocks of pre-
M1131asipp1an age constltnte the east valley wall; a major .
dislocation with the east Blde up is inferred here. Noxth
" of this, if one agsumes that the mafic volcanie(?) rocks
along the Hulahula overlié the Ne:uokpuk Formation a faultl
along the east boundary of the VOlcanlCS(?) with the -east
Bide upthrown can also ‘be | lnferred. Although Speculative.
these inferences are streﬂgthened by the fact that’ steeply-
"”lpping north trending fadlts parallel to portions of major
stream valleys are common-xn the Romanzof. Mountainq. The -
fault zones 1nferred along river valleys may reflect deeo-
seated zones of weakness in basement rocks and may therefore
be reflectione of forceful granitlc intrdslon in their "
interarea, or zones of shﬁar caused\py movement of the

competent granite agalnstilts.wall rocks during a later

- — A Y

orogenlc maximum o i ST

R

Longitudinal and thrust faults are ascrlbed to northWard
tangential movement, probably‘Cretaceous ln age._ The Okpllak
bathollth 1tself probably noved upward and northward resulting

"in zones of ahear along its north front and the overturnlng

and imbticete%%édltingﬂin.the adjoining sedimentary rocks.
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The hortherly-ttending traneverse f@ults are probably retated
to relaxation of compraaa}onal stresses and to uplift ‘follow-
ing the orogenic maximum.L The fact that many -of these have
greater displacens&nts in Ltruoturally positive areas may .
euggest that their 1nit1a% developmant preceded uplift ox
that some late folding thompanied uplift.
Although the front of the Romanzof . Hountains rises-

abruptly above lowlands to tha north there is no evidence'

~ for major faulting there.; The. togographie relief along the

front is the result of.difﬂd:ential uplift quitied by erosion. ‘i

i:J‘oi.m:'s ~‘7I E . ': .\\\

Joints North of Okgilak Batholith

The attitudes of tec9rd°d joints in rocks of. the mappad

area ata shown in equal-area projections on plate 4. Pole

B Y e S I

maxima in :ocks north of Fha Okpilak batholith 1nd1cate well-
developed gtqeply dippingisetsuof-transverse joints-which

strike norxth-to north-nor?hﬁest. In subareas R ¢ and i1,

mostl¥~east_o£_the Okpilai Rivct, N.30°W, and N.-S. to N. 10 W.
1' v

strikes-are.dominant. Th% N.30°W. set is normallto pre—-

vailing rock oleavage and : fold axes, and both sa Eﬂare

patallel to trends of traiaverse faults.- I?]subarcas III

oon

‘ and Iv, west of the Okpildk River, N. 30°W. to N 45°w. s%rikes

are conspicuous,ﬁand geneTui;y parallel thé transverse £ault
) g

pattern._ Leas well develtped east-northeﬁdf“"triking,3ateep1y~

to'ﬁéaerately-dipping joint gets in suba:eas I-IV are 1nter—

preted to'form a conjugate Byatem with the northfnorthwest
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sets. Most quaftz_véiﬁa aré_parAIIel to thisﬁsystem; others
have much lower dips. & | | |
The‘N.SO'-45°w. jgintsigre interéreted to represent
~extension fractures foémed-ébhtomporaneéusly‘with the latest
orogeny. Although they may represont part of a radiating
tensional joint patterq around the batholith, such a pattern
is not evident in the qrea studiad ‘Slickensided aurfaqes
along some of the joinba show evxdenca 0f small displaoementd;
this, and theit generaﬁ parallelism to the tranaverae fault
pattern suggest that they may have predated thasa faults and

controlled their trends. — - —_

Joints in Granitic and Adjacent Rocks _

- Joint patterns in tha gxanitic rocks of the Okpilak

s patholith and the Adjoiping Neruokpuk Formation are rep:esented
by morefthan_soa :eadxngq1 phpwn~qq plate 4. 'In_general,
3 to 4 sets of joints ;}efprgként at most localilieS”in thé

' granite. ?The-bontour p}téérﬁg éhow'm;re random distribution
of pole maxima than in Focks noxth of the batholith and
xndicate saVatal mode:ately- to ateeply-dipping joint sats.

" .The . steeply-dipping north- and northweat-stxiking seta north
ot the batho}tth are de eloped here also, but ‘the. northwest-.

'ustrikinq set hae a morefshallow westeriy dip compon;;t than

in the sedlmentary rocks.

_ The most prominent joint and ftacture sets in—subareas

'vaII apd Ix_include:, _“
1. Joint_‘-.s-‘._m;'xikihg\-z_«.so >_45°W. and dipping moderately to

steeply ‘weit ‘to vertical. They parallel some ¢hlorite veins,
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many guartz veins, many normal faults north of the granite,
and strike normal to the regional atruotural grain, the
northarn granite margin, and to most cleavage and sohistosity
in the northern part of: the drea. ‘They are algo roughly
parnllel to the marqina-of the Okpilak. bﬁthdliéh alonq»iti
eastern and western expdsed Lxmlts, as well a8 aavaral minor
irregularities along. tb_a, aouth ; and north margins ,,Id.neare
prgbably repredenting tq}g jOlnt aat ‘are p:ominent on aetial
photographs in the eaate:n two thirda of the -batholith;
2. Joints attikxng N.-S- (*20 ) with’ steep to vertical dips.
These are clossaly patallal to mnany ohlorite and quartz veina,
“some shear Zones in the qranite. and locally parallel primary
foliation teatu:oa in subaraas v and IX. Well developed
lineata gaan on aerial photographs in. the weatern part of

’~1Qe batholith probably rpflect ‘this joint set.
3..Joints strikinq N. 30‘945‘8. (to N. EO’B. 1n gubareas VI
and VII). and- dippzng mod?rately to Bteeply Bouth and north.
Pole maxima ahowing modezate dips in eubareas Vx and IX
represent mubually oonju ate sets The attike of these
joints is suh patallel tthche elongacion of the batholith

and locally coincides wi schistosity and.felduph:—blptite -

oliation trends in the gouth-central and eastern parta.

Lineare trending N. 45'2 praminent on aerinl photogtaphs

- the eastern part of e*batholith”————‘““‘” _
4, Jointa striking roughly E-W (*15'), commonly wesc-northwest,
. and variable in dip attiiuda and di:ectioﬁ. These are not

as prominent as other jo nt sets 1n the area examined although

I

~ .--,_-‘--l
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they may be bettar developed in.fhe waestern part of the
batholith. Where steaply dipping, they seem to f5;m ;“con-
jugate system with noxthéxlk‘tranding-jbint sets (subareas
VII.and IX). Tﬁé‘east-sérikiig'modératg;y;nofth;'ané.southr
dipping joiﬁt sets in s;harea?v appe&r to be closely related
‘to trends of quartz veins, and. simllar relationnhip may ba
7present in subarea IX. ¢varalb sporudic distribution of
vein aEEIEfHBn-_however,‘1ndicntns that they are -not con=
gistently controlled by tha joint patterns ahown in plata 4.
In and near the Jag? nt9ck (sqbarea VIII), the equal-
area‘projegtlon shows a ﬁattern sbmswhat-similar“to that in

subaraa IX. Joints: in subarea VIII incluﬂe assantially

vertical joint aets striking E.-W: and N. EO'E., moderately-'
to staeply-dzpplng, posaibly relaﬁed aats“with & '30°W. ‘to
'HH§W45°w. strikes; and 4 north—south set dlpping less than
30°E ‘The N.60°E set clearly correspondn with feldspar
‘ and- biotlte foliation 1n the central part of the atock and

linears examinsswgp aarial photographs indicate: that this
. set im prominent in at lgnst the-Westerg half of the exposed
body. = ; ' i . : S
Joint sets 'l "and 2 ?bove appear to be the domlnant and
i perhapa 1ates£ sets in the area. - They are evan and persintent
and cut all rocka, includlng those of Cretaceous age north of
1._"u tha“ggggl_ggg locally cut and displace joints of sats 3 and 4.-
) Althpugh they are dlpcre:e sats at Tmany’ 1ocalit1es, their “
' range innstrike may over ap 80 that, for axample, N. 15°W.
jointa in epma aubaroas Lay genetically rapresent part ot the

N 30'-45°W; aet 1n othsrs.
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Interpretation

Joint trends in the. rocks noxth of the batholith and in
the marginal granite adjbining thom are genetally similar.
Although joint pdtterns withiqfthe pluton are_morevcomplex,
tﬁe brientaéiona of soma'elemehés are obviously'relatéd to
the joints in the sedime?tary rocks. Most featuree in ‘the
exposed lavels of the plqton which can be asqribed\ho primary

'tlow structuraes (Balk, 1237) are steeply dipping and do not
raflect a simple’ domal pattern._ In aome 1ooalities vhere -
primary lineation and foﬁiatxon are atrongly developod,
three prominent joint sets correspond well to the cross

joints, 1ong1tudinn1 jointa, and thoge parallel to foliation

BERAS— discussed by Balk (1937,'p. 27~ 40) In other exposures.'"
however, ‘joint. sets are mote closely related to secondary s

features. Interpxetatxo&s for ‘the origin of- dominant joint : f
sets include: 1) most jo!nt sets in’the granitic rocks rep;e-ﬁ
sent the primary fracturés in plutons described by Balk-'-
2) joint sete were caused by later orogenic atresaes. The
writer believes that a cohb1natlon of these ‘causes is likely:~*
the.fracture systems initiated during consolidation of the
.granite probably controllad later dislocations.g

Steeply—dipping j01nE sets 1 and 2 in the gtanitic rocke

are broadly interpreted tp be longitndinal and_dlagonal Joints

respectively.' Set 1-in'm f Y areas is locally parallel to
primary lineatlon ané ‘noxrpal to folfation. These even,
'dominant fractures may have been reactivated as. slip-surfaces

durlng a later orogeny ani controlled directiona of normal

o
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faults. Joint sets in rocks north of the pluton oorresponding
to 1 and 2 are coneidered to be extension and shear joints
respectively, and to be generally contemporaneous with the
northerly-trending normal faults. - _ .
Joints of set 3 may correspond to the lnward-dipping
joints of Balk (1937, p. l109),\indicet£ng that strasses
were directed upwards along a. northeast-trending axis. They
may also in part represent cross joints or later shear L
* fractures reflecting horizontal couple or compression.
Joints in set 4. are difficult to relate to stresas
patterns which produced the other sets. They may.represent
diagonal joints (Balk, 1937, P 37-39), or may be shear
'joints resulting £xdm later northward directed stress.
Analysis of fracture patterne -in relation to other -
Fﬂséructural features in- the Romanzof Hountains is based upon
the assumption that dominant joints which oriqinated 1n the
granitic rocks were: superimposed on ‘the sedimentary rocks by
a simple gtress field in which compressiOn or horzzontal _
couple acted in a north-dorthwesterly direction. The joint
sets do not appear to beleverywhere related to primary _
-granite features or feld par toliation, in some- areas they-
- are parallel or normal t% secondary biOtite folintion,
Ischistosity, and shear anes.. A simple hypothetioal st;ess
field can’ roughly accomo[ate meny of these (fiq. 22), and is

based on - the assumption that northfnortbwesterly jointa

represent'extension Joinbing;- The compieiitf aéatne'jofﬁf
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pattern and variability of other planar features in the
eastern and Bouthexrn pérts of the granite, hoﬁevef; indicate

that thisg’ constructioh is“highly overaimplifiad.

e .
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TECTONICS |

Several lines of evidence imply that late Paleozoic
crustal unrest naa affeoted parte of northwestern Canada and
northern Alaska.° Tectonic interpretatione of northern Canada _
and Alaska have recently been summarized by Eardley (1962,
p. 605-649); those in 0aqada are baeed upon aeverai published
regional ayntheses, and those in Alaska moatly from. areal '
reports. .The following diecuaaion suggests the possibility'

‘., that a late Paleozoic orogenio belt accompanied by granitic '
intrusion has affected northern Aleska but' has largely been
masked by Mesozolc evente (see fig. 23). .

The dominant atructural features in. northern Alaska are -
the tesult o£ Meeozoic and early Tertiary deformation.

I
Major Mesozoic and Cenozoio elements reported by Payna (1955)°

AL o

_are well eetabliehed, and include the Brooka Range geanticline,
a linear east—trending f;ature more than 600 miles long,
flanked on the northeast by the Romanzof uplift and by the
_COlville geoeyncline farther weat. SOuth of the geantioline
one of several: northeast-krending elements is the Ruby
geanticline, which joina(?) the Brooke Range north of the
Porcupine River - I B _

The'hrooks Range geahticline of Juraaeic, Cretaceoua,
and Paleocene age is char%cterized by an eaet-trending 3

inant south dipa, resulting from

"_Btructural grain with d
overturned folding and i_ rioate overthruat faulting._'ln.
contrast, the Romanzof uplift of Tertiary‘ege ia characterized
by the development ot large, oomplex, moatly west plunging

i
|
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anticlinoria and synclinnria. Structuraleeaturea einilar .
.to the Brooks Range geanqloline'are present in the Romanzof
uplift, but deformationay 1ntensity there 13 not aB. strongly
expresaed. . 8tructures in the Brooks Range geanticline are
comparable to thoae ot the Rocky Mountains of western Alberta,
and the Romanzof uplift %ontains atructures mora like thoee
of the wyoming Rockiea. : -':~—L~n- - a ‘

3
A . L

In the Yukon Territory, poaitiVe elements of late
~ Cretaceous or. early Tertﬂaty age - (Martin, 1959, p. 2451)
‘strike mostly aoutheast qnd eouth ‘towards the. Rocky Hountaine'
of British Columbxa and #estern Alberta, and include several
mountain groups.: These belte contain elements eimilar to
those in the Romanzof upHift“Aand fault etructurea similar .
to but of less megnitude,than those ‘in the Alberta Rockies.
'"}Ké Romanzof uplitt and adjacant areas £n the Yukon Territory
represent the maximum northward bulge of Rocky Mouptain-type
etructurea 1n northweetenn ‘North: . Americe.‘ There 18 no good
avidenca ;pr_connectiona-batween structures in-this Sﬁlge
and-Tertiery deformationgl belts in the Canadian Arctic
Islends to. the northeant Martin (1961, P 451) indlcetes,
'however, that a nearly cdntinuous depositionel ‘basin striking
- #yom- the Romanzof uplift to Elleemere,le;and“éan'ﬁresent
during the Mesozoic., | : .-.' e -.". :“
) In general, known PJleozoic sedimentary rocks in northprn
-Alaska are considereﬁ to represent mLOgeoaynclinal or shelf

sedimentation, those in the no:thern Yukon Territory appear.

to be similar..:SoutHern Alnakn, ‘however, was a great
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eugaoaynclinal region during the-Palaoiui@'(Gates;and Gryo,

1963._?. 263-269). Paleqzoi@ orogeny and granitic intrusion

L
L.

in northern Alaska, theréfore, would apbaarlto ba continént-
ward from the southern eugeosyncline (Eardley, 1962, p. 610).
However, Martin {1959, p. 2442) has. poatulated a Paleozoic
euqeoayncline lving north of the Yukon Torrito:y, now under
the Arctic Océan. f ‘_
The ﬁmﬁlacement of éranit;é plutéps in‘np;bharn Alaqk;.
and northweatern‘Canada ia consiéerad’ﬂérb'té*have corréépondad
) with.broganic epinodeé. The Brooks Rnnga is mado up daminnntly
of sedimentary and metaaed:.mentary zocks: exposad granitio -
plutons are very rare weqt of longiﬁude 150' but several
occur farther east The: northernmont of thana ia the— _
Romanzof granitic pluton, in the ROmanzo! uplitt; the re-
m..'n:talind.-;u: lie in the Brooké Range geanticlino provinca., South-
westward in Alaskn, the Rnby geanticlina contains large
belts of granitic tocks along 1ts trand (Dutro and Payne,
- - 1957) which have not beeﬂ dated by radioactive mathods.
| In the xukon, grnnitea 1ﬂ the Barn and ﬁritiah Hountains
and 014 Crow Range ay bi cogenetic with ‘those in north-
‘eastern Alaska. SoutheaTtward, granitic rocks also oceur
in southaant trending be%ts. - ) ) . i
) Potassium-argon dating of biotita in threa Canadian
‘granitic rockB 150 to 25 miles eaat of the Romnnzof Mountains
_1ndicqtea Ages of 353 10 and 95 ‘m. y. (Baadagaard Polinsbee,
and Lipaon,_lsﬁl). The nvestigators, hdwever, indicata that

the three plutone may be coganetic and that the youngar ‘agas,
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especially gslmry. may-népreéeht updating §§ oldex granites
by later ofogény; The %ame-authora tentativgly p&ﬁtulate
a Paleozoic orogenic beit:éggquing aohth~aouthgab£ward_
' ‘from the AfcticJOcean néar tﬁé-AlaskaFYukopzboundéry to
' Montana. Iﬁ relating a& oroéény abaﬁt 350 miilion years ago
to the stratigraphy of qortheastetn Alaska, the writer agreesd
"with Paadsgaard and othﬁrs in placing lt prior to Misslsaipplan
- time and not. older than piddlginevon;an. ~The writer would
consider it to ba'Late ﬁevoniaﬁ if tﬁg'upper'units of tﬁe
Neruokpuk Formation.areIiate‘nevonian, and thelxaygk(?)
Shale ip Misaissippian ﬂn age. _
Martin (1961; Pe. 4;9)’§t;;és that én'ogpgeﬁic haximum,
ocourred in Late Devéniin tiﬁé'in ﬂorﬁhwestern'éanada, and
indicates an orogenic belt across the northern puxt of the
v™Canadian Arctic Iglands hnd northern fxinge of the western
mainland. .He shows the Pelg to strike‘southwestqagd and
'weatward'tobgrds the Rom?ﬂgdf area, rather than joining the .,
"sbuthWQatarig—trending.b?lt as spdwh bf Baa@sgaar@{ Folinabae
_and Lipson‘(l§615. Martﬁﬁ's-tedéonicAp&:tfaibi!15 based upon
regional 1nterpretation %f stratlgraphy and atructure and _. -
'oeams more plauaible to this writer than the more tenuous-

connectiona w;th the RocLy Hountain trend arrived at by

~ : widely spaced age-datind

t

Assuming that Martin is correct- in his westward excennion
of the Arctic Islands Paleozoic orogenic belt three'continua-
tiona of this belt are posaible in Alaeka. 1) the belt may

have,axtngdqd,wgatward_f:om the Romanzof . area north of the
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" later Brooks Ranqe geantioline; as suggested by'Martin (1959,
P. 2444); 2) it may have, continusd in a more southwesterly
direotion, generally paneilellto the Mesdzoic Ruby geanticline:
3) it may roughly™ coincide wlth the later B:ooke Range
geanticline. Different I}nee of evidenoe\are suggested
balow for each of the posFibilities. Eviqence and inter-~
pretations are shown on- tigure 23 " o '

Interpretations of the Devonian sequence described by

. Brosage and others (1962) in the e&stern Brooks Range support
the first poss;bility listed above, and may indicate that
a Late Devonian orogenic maximum is xefleoted by: outpguring
of the Kenaynt cOnglomerete, which was deposited in an east~-
northeast trending basin about 50 to 200 miles south of tha

. !
Romanzofs. In the eastern B:ooks Range, thidknesses ‘and : .

“ﬁilthologic distribution of the Knnayut are indicetive of al°
northern source area, perhaps 1n the Romanzot area ‘or. fatther
wast. In the Yukon Territory, 75 miles southeast of the
Romanzofs, similar coarseIUpper Devonian clastias (Martin,
1959, P 2442 2443) 1ndiaLte a northwe-térly sburce area >

el
representlng the Uppex Devonian oroqenic belt, which Martin

places in the British and;Barn Mountains area .but could
easily 1nolude the Romanzbf area as’ wall. From this evidence
-it would appear that the pper Devonian positive‘belt might
haVe trended westward ncrtss northern Aleska, perhaps through
the Point Barrqw ares, ‘where a majot structural element . the

Barrow Arch (Payne, 1955) exists. Pre-Mesozoic rocks in

we}ls,drilleqﬁgp the Ba:row and Cape Bimpson areqs include
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dark argillites similar to thq~Neruokpuk Pormatioh whioh are
~unconformably overlain bleriassic and Jurassic rocka (Collinaﬁ_
1961) ; Robinaon, 1959). '

Diatribution‘bf qranitic plutons in the. eastern ‘Brooks
Range ~and Ruby. geantioline suggests the possibility that a
Paleozoic orogenic belt md Y. have roughly coincided with the_
Ruby geantlcline,_rather than parallel to the continental
margin. These plutons haye not beep-dated,-and until'theg”
_are, this poasibilfty'ie merely ePeculetive. Tﬁe regionai
patterns of Upper Devoniaﬁ claetic sedimentation in the
eastern Brooks Range,.and}the abnormally thin Kekiktuk-

_ Kayak(?)-bisburne Group sequancea in the Romanzof area do
not preclude such a. posazbility...

Resulte of gravity work 1n Alaska (Woollard and others,
fJIQGO), show a belt of strong negative anomaly which extends
from. the British.Mountaing westward and southwestward to the
westetﬁ Broofs Range. The moet ptonouncbd trough trende '

. southwest trom the Romanzof Mountains,tcorresponds with the
Romanzof uplift and notthern part of the. Brooks Range
geantlcline; and generall} agreee with the pattern of granitic
_pluton diutribution in nos theastern Alaska and northwestern
1Canada. The gravity low lfig. 23) may refleot either crustal .
‘ aomposition or thicknese, but 1n either case - can plausibly

be telated to the root zone of an orogenlc belt., The belt

of most 1ntense Mesozoic' d Cenozoic deformation ttends east,
at an acute“angle to the rav;ty txouqh, The trongh ‘may

therefore tepgqgent a laté Paleozoic otogenié belt which has
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been largely masked by Megsozoic orogeny. -The thick'xanaynt
Conglomerate sequence, hoWeVer,‘liea'within the trougn,‘end
- Cif structurally autochthonoue, indicaten that a depositional

basin existed there. dutina Late Devonian time. cOneidering

the numerous Mesozoic northward-thrust elements of the

central Brooks Range, theiwriter feals that the Ranayut maj

lie in an allochthonous biook which wvas moved far north of
,~1ts original site during Meaozoic or 1ater orogeny. 'The
~view that a late.Paleozoit orogenic belt is reflected byv_
- the gravity trough ia - thetefore tentatively favored by the

writer. 1

Ftom the foregoing, it is evident that trends and
positions.of Paleozoic te?tonic elements in northern Alaaka
remain largely unknown, .and the poaaibility that a Paleozoic

”trogenio belt exieted in northern and oentral Alaska needs
further atudy,—-The sketchy ev;dence cited above, however,
xsvlntended to be a hypothetical f:emework for future work
and thought. With contin ed"S;?ection of age determination
methods, turther fleld wo;k, ‘and the eatublishment of a
more firmly‘eubatantiated tectbnio f:amework for the Arctic

- basin by Amerioan, Canadi?n, and Soviet inveatigators,
anewere to” this intxlguin& tectonic problem should be

forthcoming..-'




ECONOMIC GEOLOGY

The m;nerhl resource'potential of the Romanzof Hountaina'
is not well known, - Some Qrospecting for gold has been
carried on at the }orks oﬂ ‘the Okpilak River, but no systematic
exploration has been condqcted..—nurinq the preﬂent studies.
general observations indidate minor amounts of mineralizatLOn
at nmany localities, mostlJ in- granite and rocks of ‘the
Neruokpuk Formation, These deposlts appear to be mainly
fcontrolled by fractures, dheared zones, and areas of -tactites,
Pan samples were taken in 15 localitiea in 0kp11ak and Jago
River drainages, but no precious metals were observed. |
Eleven stream silt samples, collected for analysxs of trace
metal content, are reported on below. .

e Metallic mlntrals lnclude mostly pyrite, with lesser
amounts of,molybdenite, pxrrhqtite. magnetite, arsenopyrite(?),
chalcdﬁyrite,‘ghalobcite(f), and-géltnn."fluoriteﬂis
sparsely dissem;nated~1n‘épmd'nhéarad-granitiC'rpcks'and

qxeisen. | | ' . ‘ -

l
h

Pyrite in granitic rocks occura fznely disaeminated |

|

along~narrow-linear zones and over broad areas as much as
2000 faet wide (p. 1), anJ also Ln veins intergrown with
‘quartz, or. thh quartz, tohrmaline,.and fluorite.- Diaseminated
"pyrite occurrences commonlr coincida Hlth zones of sheared |
and schistose granite, but some ! araan repreaent sulfide
1ntroductlon with accompanying alteration zn only mildly
fractured ?ranite The chfnge is shown by’ the chemical

analyais of Sample SBASaﬁo, unaltered granite, and 58ASaé61l,

205"
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bleached and pyritized-granite-from the same vicinlty
(table 9). The altered granite shows gain in silica; pro-
- nounced galna in sulfur, soda, and titania&wptonounced -
losgses in iron oxldes and potash) and some lossg of lime and

alumina. Comparison of thln sections of Samples 60 and 61

shows that microcrystalline quartz has been Lntroduced,

probably along fractures;| pyrite occurs a8 disseminated

broken grains; and muecovite with relatively abundant sphene

is probably after bxotite.‘ The‘ratios of plagloclase to

microcline in thin sectiqn appear to be'reversed but this

" may be due to eample'sele;tion. Highly-serieitiied plagiOA\;

clase (oligoclase-aibite?5 in-the unaltered sneeimen is in:

contraat to relatively fr‘esh albite(?) in the altered rock.

;?he main chanqes are addx%aon of sulfur and silica and removal
“JE iron. Pyrite and/or marcasite also aré disseminated in |
the shale member of the Sadlerochit Formation neap the
Okpilak River, and occur &ore sparsely in all post-Neruokpuk .
sedimentary rocks. o '

Bome pyr;te—grartz vezns which cross-cut granite show
strong c:ystal phrallelish with schistosity or biotite |
foliation tn—the adJoinin granite- in other places where-
granite contains equally Ltrong planar elements, pyrite-
quartz oY quartz veins show no such parallel orientation,
-and quartz crystal axes lie normal to vein walls. These .
'two types~of vein structuﬁe'ﬁay be suggestive of ‘two episodes

| of mineralization, one. which 'was contemporaneous with stxong

deformation and the other pos_.t—deformat.i.o_nalt
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Molybdenite ooccurs as souttered single crystals and

crystal aggregates laus'thag onie-half inch dlameter in

'relatively fregh qranite. It was pnrtlcularlanotadhin

qlaclal debrig @nd a few outcrops in the vicinity of
Leffingwall Glacler; algewharg it 18 very rare. Although
seen in several parts of thé afea, molybdenite doés not éeem

Hroadly - distributed or yisibly concentrated to. const.‘l.tute=

~even low grade deposita

SRR

- e

Pyrrhotite and magnetita are locally abundant as fine
disseminations and bandb leaa than 1/4 inch wide in dark 'h:
hornfels and tactite adjoining the granite along Mat - Creek
and Eesetuk Glacier. Mi;eral naaoqiationg and’ textures have
been described on pages: 140 142. In the Esetuk Glacier
vicinity, mnqnetita is in concantrations large enough to
affact the éémpasa naaﬁle; it:otcurs as gmall pods in dark

o _:\.'-'. PO

tactites. . ' - 'f' ‘, . o

Chalcopyrite and galena were found as small grains in

.sheared quartzose granttic rocks at thelr contact on the

north 31de of the Jago stoak.' Chalcopxrite in quartz wag °

tentatively identified in sheared zonas parallel to béﬁding

- |
in the lowér part .0f thé Neruokpuk Formation along Boulder

Creek. . Galena“-sphnlerlte(?),land chalcopyrite occur at

sheared contacts betﬁben grnnite and quartz—monzonlte dikes
l

alonq a tributary of Dark " Creek Here tha minerala are in

-highly deformed pods ‘oxr’ atringerﬂ a few inches in width

consist;ng mostly.of ir nstuinqd vein quartz, pyrlte, and

Tnttoduction was concurrent with, or

: Lo L -
schistose rock. " Théir

i
:
\
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preceded the'ehear stress. ‘Galena is deformed so that the
cubic mineral cleavage is;herdlylneoogniaable. -

Purple fluorite occuis‘es veinlets“essociated with fine
quartz and pyrite-and as diaseminated small grains in greisen
rocksa. Tourmaline is a common'associate, and the two appear

to be asgentially contemporaneous in the exposm:ea examined.

The stream silt samples were taken with ‘the view of
increasing knowledge about the distribution and abundance of
‘trace -amounts of metallic elements in Al;;;a, & current-
investigation in which the u. 8. Geolcgical Survey is engaged
Analyses by the u. 8. Geological Survey, Denver, Colorado,

~are shown in table 12.- All elements determined by fleld

o —

methods are shown ‘but onzly those determined by spectro-
- graphic methods which are'considered to be higher than
'””Brmal background for Alagka, according +to R. M. Chapman.
(written communications, &959-1961), are included. Chapman
indicates that the lead cbntent is "...slightly higher than,..
' samples from the upper Ro&ukuk and in the Yukon Rivers
reqionf , -and that "I woulld raga;d 150 gpm Pb as enomalous".
Thetrelatively high content of”uranium in'biotite'of the.
granitic :ocks (White, 1952) may have in part conttibuted to
the lead content of these.samples. The analyses also suggest
that beryllium and tin va&uee may be higher than normal
background; this type of ineralization might be further
investigated o 2_- 3 _f _ ' _
; Except for: pyrlte,. none: of tne ere’hineralulocalities

seem to be widely distributed or traceable for mo;e-than a
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few tens’ of feet; they do not appear to be in suffioient
- g™ . .

gquantities to be of eoondmio value. Large aroea'in the

Romanzofs remain to be explored, however. fg\is sugééhted
that carbonate rooks of the Neruokpuk Formation‘along the
wegtern and eastern margins of" the Okpllak batholith, might
‘be favorable aveas for exploration. ' '

AThe Shublik Formation may. be a potentlal source of
phosphate rock. Two Bamples have bean- analyzed-in the
Romanzoflaroa.' Patton (19?9 p 12) reports 22 0 percent
P50y in llmestOnee of uncertain stratigraphlc position, now
‘known to be- Shublik, weat,of the Okpilak River. A sample-

of limy shale from the eaat valley wall of the Okpilak
- analyzed by G‘-Chloe and S b. Botts, u. s Geologlcal Survey,
gives a value of 4.7 percgnt P205;‘ Patton reports values as

k.

hlgh ag 35. 8 percent onsifrom the Shubllk in northeastern.
Alaska. " .'_@>ﬁ S ; 3 ’ :”1 o L
“ There 1; orobably no-petroleum or gas potential in the
area. Possible source rocks whlch may indicate potential
in areas north of the Romanzofa 1nc1ud¢ the organic shales
and 11mestones of the Shu?llkzmbrmationyenn t;Ick ‘black |
sheles ot the Kingak Formation.- Potential reservoir rocks
include thOSe of the Llaburne Group, partlgularly the lower_
sandy limestones of the Aiapah Limestona and the coarae '
crinbidal rocks 1n the WI oo(?) Limestone. In the Romanzof
Iarea, both“of these are ¢ pped by relatlvely impervious rocke,~
' and the.tquof the LisburIe Group ig marked-by an unconformity.

ff the.dleqtio{qombopents of these':ocks ware shea from the
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north, th;y may coarsen in that direction. Structurally
éompetent Lisb@rne Group j xocks ﬁay be highly fraciuréd in
the subéurface. The. Pale:.ozoi‘c,__ clasti_c- r_obks observed by
-the w;‘i_tei: in th;“Romanzcéf_l.ﬂbﬁptaina 'and _in‘*t.)_gli__eg areas in
northeasfern,Alasxa appeér to be relatively tight;ahd
impermaable, but Cretacecéus an_d, Tertiary sandstones noxth-

west of this area are ﬁoﬁe“bdorly consolidated.

SpalAIN
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CONTRIBUTIONS AND SUGGESTIONS FOR FUTURE WORK
The work reported here haa established a geologio frame=~
work in which future detailed studles can be made. In an
almost unknown area it has' _; - w
1. Established the stratigraphic column, at least for

Mississippian and younger]rocka,‘

rocks, and attempted to establish their time and spat1a1
relationships to their surroundings | '

3. Established a plauslble araal structural picture;

4. Attempted to fit the area lnto a larger tectonic frame-
‘work. '
Conversely, it has failed to conclusmvely answer some of

the most basic questions *n regard to the areaz the age and

e L

mode of emplacement of the granttic rocks, the undoubted
stratigraphic sequence thhin the Neruokpuk Formatlon,_the
mcaning and ralative agesfof many structural and textural
features within the granitic rocks; and possible differenczs _
in structural trends resuitlng from Paleo:oic and Mesozoic
deformation;;-Much of the granite and nearly all of the area
south of the pluton is not yet mapped. | ' _
-It is auggested thatlfuture studxes tn this area xnclude:

1. Detailed mapping of tha westarn.and southeastern 8
lnterxor portions of the Okpilak batholith, ‘..

2. Detailed mapplng of Neruokpuk Formation rocke south

of the pluton and along the Hulahula Riyer_to the vest;

PR e 212
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3. Petrofab:ic gtudies in local areas of Missiééippian.

and later rocks and in récké'of the Nerudkqu Formation to
-_..m_hetermine speoifio diffe:ences in the directional alaments
of the two aequenaee: g ' -

4. Detailed eXaminatiéﬁ of granité contact zoﬁes, parti-
cularly those along the west margin of the batholith to
determine- possible economic mineral potentlal:

5. Attempts to date some of the more rqcent glacial
moraines by 11chen01091cal studies; - R )

6. Concentration on the Kekiktuk-xayak(?) boundary to
evaluate their relat;onanipsx '

" 7. Detailed lithic examination and faunal- atudies of the
Lisburne Group in. the aréa west of the Okpilak River; .

8. Reexamination of the Badlerochit Formation-Lisburne

thgébup contact ‘to evaluaté pre-Permxan unconformity._.ﬁ

9. Age determinationslof the inner parts of the Okpilak

batholith and -of metamoréh;c rocks around its periphery
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