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DESCRIPTION OF MAP UNlTS 

UNCONSOLlDATED DEPOSITS 

Qa Allurlrm ( H d ~ m ~ i l L  sand. *ad granule- to bouldar-sized material havlng minor amounts of 

organic &his, gray, yellowlrb-gray IO h a m .  well -sortad and -stratified. Alluvium sbws 

fining-npwd eyelea, UndcrUes active stream beds or floodplain, lwnlly frozen in silty 

cbamcIs; inc1udm plsrer-miw tailings on scctioos of Quail Troublcmm, apbu, and Nom 

C r d s .  swma in livengmd village area. and southeast of Cbatmika River in Faubmks 

mining d i s w  0.3 m to approximately 15 m thick. 

Qg Raworkd ercwk grovdr lb p b r  mlohg areas ~~oloceue)-~lawt-mine tailings derivad 

from burid Imam pwIs worked for gold by methods of pick a d  $bowl, mmbanized surfm, 

underground drifting, or &adgin# methods; stwwn. as map scab permits, on Fairbanks and 

Livengood Gecks, alrewhm included in Qa. Commonly legs than 9 m W k .  

Qab Abaadonad or Iuactlre h o d  plala deposits (H01oeena)-SiB. sand, granule- to pebblr- 

s i z e  p a y  $raveE. #ad organic material. Abandoned swam channels 0.6 to 4.5 m 

topgmpbially h i g h  than active channels of QQ, olscwherc flat to hummocky and many 

bogs. ZDFlder smrfi alluvial fans, deposited by minor side streams, md intermixed allwlel 

sudiments and very silty natural srream levees from cycIical f l d i a g  of Minto Flab. 

C&y h n .  As W k  ar 30 m. 

Qd Sand dune dwpwlta (IXoIocene~aud, moderate yellawlrb-hwn, wrllrorted. eolian. Oraina 

65 to 85 ptFerrnt q u e  yellowish-white. clear to o p ~ q ~ .  angular to round; dark gray to black 

rock fragments, ebcrt, mica. traces of feldspar and lip b t - c o l d  mck fragments. Isolated duacs 

mody  c a v e d  by eolian At rad sbibiilized by vtgctothn. As tbick as 9 m. 

Qs Swamp depwlta (Holo~mnt&Humua. peat, and silt in pbody-drained m a s  having abundant 

stagnant wwr: generally h e n  b n h  a depth of about a msta; some small swampy arana 

bddd in unita Qa, Qab. and Osu. ~s hick s tens of 

Qaf A l l m d a I  Ian dqmttr (AoIoceae+SanQ. gravel. and boulders. gray to brown, poorly- ta wall- 

sortsd and stratifred, coarss-grdnd, rounded to angular: clash locaIly4eriv~l  and dewsired 

undtr bigbznergy ~onditians W o w  major d e c r e ~  in slope. Locally eovertd by reworked db 



and small mount of vegetation. nickma variua greatly; only largest dluvid Pam shown on 

map. 

QI u Sllt, undlmar*ntlatsd, cootalas reworked loere, swamp and orgaale.rfc h depmltr 

(Ifolomnr)--5ilt, pale yellowish brown, largely aolian, and in part. locally retransported to 

lowar # l o p  and valley bottoms by alluvial and ~olifloctional prowrsm. Local brown to 

gr~yirb b k k  organic rich l a y u ~ .  mmw, and dismdnated d e b  Pearly drained and from as 

abundant boriznntd md vertical sbwu, wdgu~,  d irregular masses of ground ice, Thickness 

rlrpgssfrOmlto6Im. 

Qlc Lo- mad cotlo+lam-Including minor upland alluvium (Holocene)--Unaortcd mixture 

of local bedrock Ragmerits and loes~, liibtgtry to brown. angular or subrounded: partially 

fm, f&ly well-Qained. locally occm as mbkure of rrworlccd locss and calluvium in drainage 

&an&s that erode loess Qwnslope forming very irregular contact; at least 0.9 m Wck on 

u p  s lop ,  probably mtlch thicker downslope. 

BEDROCK 

Schwatka~R-rt areq 

Q f g  Gravel, $and, and eilt (Holawae to Plirrceae?+A!luvial gravel sand, and silt that vary 

greatly in composition and size-grade distribrtitm; porIy consolidated deposits; mostly 

fmm. Soma pl- gold at Id& Bat and in other high-level deposits of Hunter Creek area, 

Ag thick as 30 g focally devalopul end of small extent 

TVS Volcaafe aad sedimentary racka-Coaglomereie, g r a ~ a e k e ,  siltsxbne, shale, coal, 

greenstme, bsamlt, and tuff (hme)--Rocks rt h w  Mine 16ca6ty, opposito mouth 

bf Hew C m k  md a l s e w h  an Yukon River, W y ,  conglomwatic. ligh~ to medium greenish- 

gray to gray. w m ~ r  Ugbt and medium yellowbb-brown and brown. poorly t l ~  well 

atngolidrted, friabb. calcarawr. some nodnles, Isnses, and Lhin layers of ironatone. non- 

marine. Conglomerate has locally derived well-rounded pebble- to boulder-sizsrl clasts of 

grecaoton~, black cbstf ara white quartz and colotod cbm: dltstone and s ide  less common. 

Lipnific M e ,  bilumhous coal, and ashrmkd thin clay I tyen in minor amounts. Cod I d s  

mostly &net than 0.6 m and probably none tbicka than 2 m. Plant fossils and fragments 

from Drew Mine lacalig of probable Eocene age rapsent a temprate c t h t o  (T.A. Ager. 

wrietw wmmun.. 1989). Sdimencary section tbere about 1524 m. 



Rodcnt oa wed side of Dalton Higbway, s o d  of fsom Creek, axposts appmximamly 457 m at 

rwlr ovwturnd to the north Dabair: gmmstnne or basalt, light to medium green, Mulsh- 

g m n ,  and grnyid-gmn, wry finely crystalH~ to aphanitlc, in part amygdaloidal. blocky 

Rrefmiag, bas 20-30 pmt mbbdd c l i a o p y m ~  8 to tO W n t  ap&qw#; 2&30 pmnE 

mbcldral chlorltm md cbldto amygdults; md cakic ualkcd p i n g i o c b .  Inkrlayamd flowa, 2 

b 3 m thick, of mafii mka and gr8ttrisb-gray tuff. Graywlcka and conglomerate. medium to 

m d m  dark oliw gmy, wbite wratheriog, locally toffwmw, h- r ich .  non-ealc~rrous, poorly 

s u b a s g ~ l ~  ta ~ ~ l d # d ,  &W of plygystalli~ aad -8MfiIW qu- quartz- 

fekhpar aggmgaMp. Blsie VOICM~C &agmentP. aItered tllfll, qum-mica schist. other Ijtbic 

fragments, and abundaat biotite; C channel-fills and lenses that fins.upwud to riltstons. 

SiltBtwc has p i n t  d mgular quark, cryptonystalline material, biotite, and chlorite in bmwn 

cryptogystaUinr matrix of 1 to 3 percent opaqnes. Shale, dark gray to black. dlty and 

c r u b o m s .  coutain~ few unidentifiable bad-leafed plant fossils and Metaseqwia ($,A. 

Wolfo, writtan commua., 1977). On piptime about 3.2 km SW of Dalton Highway. 

mnglmwme or gravll poorly axposed by construction activities has been mapped as Tva but 

m y  b m l y  QTg. 

Ka Alaskik (Late Croirceout j E x p ~ s d  at Raven Creek Hill. Alaskiti~ racks that grade to 

pegmatite and grant&: commonly contain ar much as 10 p w n t  muscovite and a eaec b 1-2 

~t biotita; typically contain scattered tiny phk garnets. Schistose in places ~outb of 

Troublesom CTBPL. Tonmidine in intb ignmua and contact mb. A K-Ar age of 68. I f 2  Ma 

cibCliosd on muscovite  chap^ and o k s ,  1971; and Wilson and others, 1985). 

Rampan Group (Triassic to Mhhiiippian) 

v Lntrtlsl~e aad a r s o e b t d  sxeurlwe mafie Igaeoos rocks, a tew interlayarrrd 

sedimentary r o c k ~ i g n a o u s  rocks range from apfianitic greenstono to coarse-grained 

&ahte and g a b h ,  to 9 rare mcmncts of dt9mafic rock. but are mostly fiw- and medium- 

g d n e d  originally bolqstalliw rocks. Locally showing pillows and mygdulcs. in plams. 

grade from fine-grained probable extrusivet inlo coarser-grained varirntr that iatrudn 

laminae of i n t a r b a d  gcdimentary rwka, Age consmincd primarily by Triassic 

radiolaria found in interlaywed cbert (C.D. Blome, written cummus.. 1988) in Liwngood 

quarlran&. additional Triassic to Mississippi radiolaria bud in equivalent Circle Volcanics 

in C i c  qudmngle (Fosm aad othars, 1983). A bornblonde K-Ar age of 2- Ma o b t a i d  in 

gabbm inauding Ramplrt Gaoup rolfanic rocks (Bmsp6 and others, 1969). 

'GMrs Sedimentrry rocks-Arglllltc, chart, graywmcke, shale, Ifmestone, and minor 

amomnt o t  mane kntoua r~b-Argillite and cbart, medium-light gray, greeni~h-gray 



a d  vsri-colored, weather white, loc~lly banded. iron-stained, silty, eon#lomeratic or 

brseciated: in thin dlrcoatinuous bl- frwming beds. C M  more abundant than elastics in 

d L  Grmywacke, grssnlsh-gray, I d l y  mlcaceous. feldopmtbic, quartzow, or cdcmaus, fine- 

to medium-graiod. h a 1  cbannel.fl1Is of muudly-erosive s d l -  to medium-seals tmugh 

csolsbeds. Shale, dark gray to bleck, paphitic, calcareous. fissile, local uan-stained badr;  

rhythmically intwbebdad siltston& and mudstone, light gray to yellowi~h gr~y ,  calcareous. 

padiel- and ripple-1mimtA. Inttthyered fine-grained clagtic rocks and msdium dark g w n  

mafic welded crystal td a d  pillow bmlt.  Minor m u a t  of limestoar, gray, fine-grainsd, 

llminated. silty; caatPlar juvanfle pelmypods of indeterminate age (J. Pojsta, Ir., written 

eommun, 1988); probably deposited as shallow-water cubonate platform. May wootrslafs with 

Patmian limesme In Tanana quadrangle. pale ycllowi&-brown to olivs.gray, pelmypod prism 

grainsbtpe. locslly tuffweona, conglomeratic, thick4eddcd. having aparsa bryozoan of the 

gsnw Dyscritella Ghty (Helen Dunean, written eommuo., 1966) (Bmsge and others, 1969). 

hmfh Raren Crmk HI1 ualt (Me*o~otc or Paleoaole)-Medium- to medium-dark gray, 

gllmetiftrom q n m  bioti~museowi~~hlarite srcbist. +dm,  some ewtmnate, some mostly 

q u m c  layers, tolamaljna present. Well foliatad, and possible weaker secondary alignment. 

rwdom mica nad other late contact effects. Locally gneissic containing incipient albite 

pwphyroblarts near adjoiwing pfuton; as distance from pluton increases, melamarphic grade 

& c r m c s  to phylUtc, dark gray gIrk and shale; possibly originally Rampart Cmup wdimentary 

racks. Contalnr quata end pegmatite veins. K.Ar dates of 66.5 and 71.6 M a  obtained on 

bioti te-Mag schist (W. Nokleberg, written wmmun+. 1987), 

P h  M~tamarpblc nnd 9cdlmmntary rock$-Scveral lndetermlnatt or poorly identified 

unlrr cambind (Permlam? to De*orlan?)--Slate, black and greenish-gray, siliceous; 

CW sbdy chat, and minor breccia, light to dark gray, tbidy intmbtdded, siltstane, light 

greodsh-gray. siliceous, llocally sandy, platy to medium-bedded. amalgamated. laterally 

cwtfnuaos planar beds haw climbing ripples, bummocky mossbedding, horizontal laminae. 

flasu b d  and sole &. S i l t s ~ t  i k~es  Upward lo sbal~,  red nnd greeni~b-gray, or dark gray 

and silty. I d l y  wicare~w; pbyllite, grayish-green; local sandstow, vari-colored. q o b t i c ;  

argUUte: grmstone; and lime mud- to packatom. dark gray. fo'ossilifcmus. Turbiditic limestone 

dtb& flow&. Crinoid coInmnal debris locally abundant, Conodcnts in limestone clasts in 

debcis flaw of late Famendan Oste La@ Devonim) age (A.G. A d s .  1987, wriaen ccrmmun.). 



Schwatka anit (Middle and M y  13evanimI 

P s v  MaCIc metavolanlc rocks and mEaor clutlc rrdlmantarp rock-Massive greeoschist- 

g& Walt flow, aggluxnetaN, tuff, t i - g r h d  voleanicIastic rocks, minor thin lenses of 

taminabd platy impure limestorm, and Ioeal lenticular bdh of edeile.cemented conglomerate. 

Basalt mbim mma pins.  or aggregates. of dbL olIIrrr calcic pfagioclase, augite and mame 

p p h p b b l s t s  of ebbrite bave d i e t  amygdrloidal taxturs, Matrix of basalt is chlorite, white 

mica, a i d  epidote. 

Osl m e s t o - k  rrmdatono or wackosbne, slightly renyshllhd. dark gray. sparally fossitifemus. 

medium-beddtd to mawive. Con* t w o - b l d  &noid ~~s ic l tr ,  Age is Gmsian {Iate Early 

Devonian) to Eilim { w l y  MIddla Dcronlm) (RB. Blodgott and A.G. Harris. oral and wriften 

commun., 1985. 1986). Ta the north, unit occurs so a thick dimete carbonate platform 

sq-; to tbe mtb, i t  is  Qhnrx and bas Intcrlayors of mars volcanic rocks af Dsv unit. 

W m  unit (Earljest Gambian and Late Ptoterozoic- 

unit incluck arod younger -1 
% Limestone (Emrliest Cambrlan?)cLhesto~, medium tu vaty dark gray, weathers medium to 

dark gray or stvernl rbades of brown, yellow, and red, l n s e  to vnry finely crystauk, non- 

€~silifemus, micacams. sandy, or sparsely sandy. Quartz grains monocrystalline, rounded to 

sobrowdad, matrix supported. Discontinuous Linly and horizontally bedded or platy to shaly. 

Maroon and green arglllite, grit (bimodal quart~ite)~ quartzite, siltlte, grsl~macke, 

and phyllile (Early Cambrlau lo Late Protcmole)-Argillib, laminated, maroon 

a d  tight to medium green and grayish-paen, fursib to bIocky fracturing. loeally phyllitic, 

slaly. laminated medium-light to dark gray and greenish-gray. Bimodal pit. quarhite, 

gra~rr l ; t .  aad qusrt-wxke grB light to mdium olive-gray, commonly conglomeratic or 

feldspar: lo~ally abundant. mme grldcQ rnalgam8ted kds; fines-upward to sdtitc: aad 

silty, dpple-ldnrtcd pbylliu. Contains w e  fwfl Otdhamla in Livengod 0-2 quadrangle 

( M d ,  1937). 

Qwg Grit, quartzite, grrvacke grlt, pbyllltm, slate, Clmtstone, and cbwt  (Early 

Cambrlan to Late Protero~oi~)cBimoda1 grit, quwtdw, and gtaywacb, light to medium 

gray. w i s h - g r a y  md olive, fine- to oouw-grained and locally conglomeratic, angular to 

vory well-rounded. pooriy sorted to u n s o d .  w e a t k  ligbt to mdium gray, and iron stained. 

Chlorite matrix ( r e ~ s ~  clay). Qua- gtsias common. monoclystalline. polycrystallioe, 

glassy. frosted and clear, translucent blue-gray, white. gay or smolry. Potassium or sodlnm 

ftldspar pains &ally abundant. hgillite rip-up clasts rare. 'Ibin- to mck-bedded. internally 

massive to trougb crossbedded, fining-upward graded hds, soh marks, large-scale amalgamated 

chrrml-fis. hodxmtaL inclined and hummocky crossbeds common. Medium- to thinly- 



b d d d  d rbythmiCPUy intarbedded elasti=, pbyW. and rlak medium light to dark gray and 

g r d - g r a y .  b l l y  oontdm gray and black chat m d  &in limetmrte in units too small to 

djffmnliate at map seal*, 

QTg Gravel, sand, ard sllt (Halocamm to PIIocene)4raveI or poorly conrolfdatad 

ooa-. vary l i~k gray. Sub~ngulrrr to rouadsd oobblas of tigbt gray chat, light-colored 

tuff(?), m y  black chert. Mairix vsr~l ligbt gray, fine-gninnd.ond compositionally similar to 

tbt elasts. Clan& aro partly slatwd md iron oxide camanted. Poorly exposed on high-level 

terraces on side# of Last C w k  Pnd U v m g d  Creek May p s i b l y  k 8s thick as 30 m. 

Tqm Quartz mommnlk (Plkortme)--Tolovma Hot S~ ir lgs  Doma pluton. Medium gray, massive, 

uquipular  to ~parscly porphyritic, coatahhg thin K-feldspar rablsts averaging about 1 em: 

oontaim both bornblendrr md bbtite (avcrage color Index 23). Dated at 64.W2.6 Ma 

(Chapm~n and album, 1971; nnd WUson and o-, 1985). 

f m  Moozohlts(?) or moaxmllorltal7l (Paleocene?)--Smdl bodies, about 4.8 km northeast of 

Tolovma Hot Sfimp Dwra pluton, and probably sakllitk to i~ Masrive hypabyssal feldrpar 

porphyry containing 2 to 3 mm stubby, clay-dbmd subhedral plagiwlase pbemcrysts in 

micro- to m t a l l i i  matrix. exkmively altered. No q m  or K-feldspar rscog-. 

TKrn Monzoaita (Tertim~ mad (or) CrctacrousbCascad8n Ridge pluton. Sub+utcrop rubble of 

massive. msdium-gray hypabysbal moimmite(?) porphyry; composed of 30 percent 1 to 3 mm 

aub-quant mieroeh*mimpstbitrr pbermcryo~: 20 parcent altered m&c minerals that 

consist of limonite and o h  nyptocrystallinc opaque material: 50 percent micmryatollinrr 

mabix of f e e ,  quprtz. ad umwolvabk semi-opaque mat-. At h a 1  summit "197Q", rub- 

outmop, mbbk of breccia eompord of the potphyry was found. Breccia is hard. coherent, 

ccmtainiig equant Fragments aa h d  as 7 an that spar to grade &ally into cryptonystallho 

m e  of pulv- host rock. Tha ltwu was only seen In mntact with bructiatd rock 

TKg Folrle gradtic tmb {Tertiaq and {or) Crrtaerour)--F4lric fina grained hypabyssal 

potpbyritic and nab-pwphysitic inmsive rocks in dike#, sith and small bodies of hopular 

Shspe, sc- tbtwgbouf esntrd part of quadrangk, mainly ia upper Wilber Creek ma, vary 

light p y ,  beally weathering r a s h  brown. 



Kmo Quartz monzonlte, monxonit*, and ryentte {Late Ct~taeeons)-Camptlses at least six 

plutons (incl~dmg Huron Cmk stock) at and near Sawtooth. Elepbant, and Wolverine 

Mmtainr war the western quadrangle boundary. Massive. medium to coarse graind. medium 

to dark myI most commonly porphj'#itic, the two 1-1 plubns. which m poorest in quartz, 

typtdly show stxiking devalopmonl of tracbytoid k x f w .  Mafic mineraha in the Intter. besida 

Motita and hombhdc. wmmmly include pymxsna-locally botb ortho- and clinopymxene-- 

in pmOUnta &Mate# than 20 prwIat The quartz-rich plutons typically contain less than 20 

pmxnt dPrL minerals. Sawtooth Mountain is dawd at 88.4i1.7 Ma, Elephant Mountsin at 

89.af.0 MR, and Wolwxh Mountah at 89.4f0.9 Ma, and Humn Creek ~tock rt 88.W-8 Ma 

on biotite (N. Sbew. written eommun.. 1989). 

Km Mbto naW dare Cretaceow?)cTntarbedded siltstone, yellowish-gray. uon-stained; light gray 

to Ilgbt yetlowish gray mudstone that has locally &tized p h t  fragments; graywacke. light to 

medium olive gray, vety 8ne. to medium-pained: sandstone. bad quartzofeldspathic; shale, 

light yellowish gray ur gray watbering: clap sbale. medium dark gray, weathering to 

yeUowish-gray and light dive gray common. Grain size f i tm a d  bedding thins upsection. 

L a  medium-scale channels mncate beds laterally. Load casts, biombation, and burrows 

oocu lacally. No p c h a  age &termination made, but thh unit younger than Wilber Creek unit. 

Includes deltaic b continental shelf deposits. 

W i b  Cmt  unit WIy Cretaceous; AIbian)--Fl ysch unit 

KWCC Polymictle ctrnglomarat~, couglameratlc graywocke, siltstone, and ehale- 

Conglameratt, dark olive-pay to mcdbm-dark g a y ,  iron-stained, plymictic. unsorted. 

subangular to wcll-rouded gmiule9 to cobblas and lesa abundant boulders. Ctasts arc locally 

derived, maMz-suppow in sand, silt. and clay, and consist of quartzite. limestone, mafic 

igneous. greenstone, falric volcanic, dlmitc and other intrusive rocks, sandstons, siltstom, 

pbyllite. chert rue pi5 sbak r i p u p ,  md very rare carbonatite, Beds typically intamally- 

madwe, large- to medim-scale, @dad aad amalgamated and have planar bases and tops. b a l  

#mall-scale tmugbaosabeda internally fill targe-scale troughs. Fining-upward cycles 

common. Shale ripups as long as 25.4 cm occtm. Conglomermtic praywacke occurs in Iuum. 

Base of beds maaional. planat to slightly Eoncave. w locally role-marked. Mior small-aeale 

fewr-falls locally fme-upwd ktO rippk*laminatbd siltstone, d ium-gray to black; and shale, 

--gray ta blnek. 

Kwcs Sbal*, alltatone, and gra~lack+Sbah. dark-gray to black. rarely pbyllitic. fissilu to bloeky 

e g .  laclllly contains pebbles and lamlaae of siltfione, madim-gray to black, matbaring 

rusty-orange. Rbybical Iy  aod thinly inwrtrsdded graywacke to quartz-wacke. mcdium- to 



modinm dark-gray and v i s i - g r a y ,  iron-stunsd, modwately sorted, very flnr- to medium- 

wed, subangular to subrounded, tom very wel l -mdsd q m  grain#, and rarer load casts. 

O m p a  may occur ~s ditcootinuaus rip@o-lmin~&d or flm-bedded lenses ar small-scale 

eb& thrt locally grade upward bur sillstom and $bale. Albian age of Wilber Creek unit 

b u t d  on pmlence of Paragastropfires jrdxIcostatru (1.W. Miller, ord carnun. ,  1989) and 

other fossils. 

KJw W d r d n t  qoarb i~ t  ualt (Early Cretmceow *hd (or) Jurmmle)--Quartzitr, light ta dark 

gay, wea- light yellow aud yebwisb gray, Lon-stainad. wry fino- to medium-grained, wall 

~ ~ W O U P .  l e l l p  ftldspathic and has sbale ripupr, thinly to thickly bedded. intmafly 

massive, b iohrbaw rarely conglomeratic. Inlsrbcd&d sbale. black to dark gray, yellowish 

g a y  wtathwing. graphitic. sitioaons and siltstone, medium-light to medium gray. Rate 

ooqubid kds, grayish-brown, medium bluish-gray, p l y  sorted, gritty, locally calcarsouc, 

have fragments of Bllchia and otbr poorly presmed  fossil^ d c d b e d  in age as Late Juwsslc or 

Emly Crclaocous (D.L. Jones, written commun.. 19801, 

KJV Vrala unlt (Early Crehnous *ad (or) J u r ~ l e ) - S l a t e ,  dark-gray to black, pyritifetous, 

rrbaly; or shale, blsek. fissilo; ad minor ailatone, medium to dark gray, olive- or greenish- 

gmy, weathsrs reddkh-yellow-hwn ar ychw&b gray. Mkr and ks cbstly resembh two parts 

of the Glenn Sbale in ths Nation River m a  in eartern Charley River quadrangle a a o s s  tho 

Tiatisa Fault (Bmbb and ChuLia, 1969: 1.T. Dum, Jr., oral commun., 1987). 

ks Calenrealrs phospbatlc shale, limestone and mlnot cateartons sandstone and 

graauls wagl~merais (Trlasslc)--Thinly inkrbedded shale, medium to dub gray, 

phphatie, I d l y  cabmow. pfiyllitic. arrd graphitic; h m t o n e .  medium gray, micritic: and 

p a c b t o ~ ,  m d i w  dnrk gray ta dark gray, that bas band- or silt-- q m  and sparite. Tbwe 

grade Lto saadrtws d n m  &fayq calcareous: and granule conglomerate. medium light gray, 

very fine-grained, phosphatic. Congbmerate c l a u  are c b R ~  clear, mundd quartz and pbyllita 

in shaly matrix. Small phospbata nodulas abundant. Contains Ptnno-Triassic microfossils 

(A.G. Harris. oral mmmun.. 1988, 1989), probably Triassic bxausc of resemblanea to lower 

part of Glenn Sbafn, 

Rc Shale o r  dmte, eherC, and t ~ l l  (Trlw1c)-Znlerlaycred sbab, black or slate. cbert. light 

oliva-misb-gtay. Lirinly-MeU o~ massive and thickly bedded: and tuff, light greenish-graym 

Thia unit iotnrdad by dioritdgabbro in Tanana B.1 qudraugk. Age based on radioloria (D.L. 

Jones. oraI commua.. 19821, 



Phjlllta, ~ehbtose  ph~l l l t e ,  quartzlie, wlltlla, nmpbibolita, dlorile, and 

gr.en~t0Ul (NleSa20lc ar Pal8020~~)-Phyl~ik and schistose ph yllito, medium to 

mdium d& gray, @ti&; q u d t e ;  and siltih, vary finely layered. Intmded by o mafic 

complex d ampbihlitc, diorits, and greenstone. Amphibolite composed of pale green 

actiwlllic hornblende. oligoelaro-mdesine plagioelmr and at least 15 percent secondary 

carbonmto W h i c h  filh fracture#, K-Ar date of 163.88121.1 Ma obtained on ampbibelhe in this 

unit (WJ. NoLlebrg, writlcle eommu. 1987). 

Ps S*dlmeat@ry ~ocks-Arglllltr, slltrtoue, sandstene, and minor conglomerate 

{Pmrmlan)-Tbidy and rbythmieally inteabedded mgillite, dark-gray. iron-stained, and 

dkslone, medium light- to dwk-gray. light-gray to yallawish gray weathering, platy, 

laminated. Sandstone. medium light gray. weathers light olive gray. chat-rich, vary fine- to 

fin.-grained, wll-sort~d, shrmd, platy. Qua-& and chart granule- to pebbleconglomerate, 

medium gray, dusky-yullow wualbering. iron-stained, locally calcareous, fossilifomus. poorly- 

sorted, grain-supported, IoenlEy strubhed gains. Sandstone occurs in rbythmie, indium- to 

thin-bode having planar tops and basas, and local ormrr~neaa of load casts. Conglomerate bas 

elm, in lirnwritic clay m ~ ,  of wll-rounded c b L ,  vary light- to dark-gray and light-green, 

unfoltakd mkrmysUline, radiolarim, and lwally laminrtd; chert-ricb litbarcnite: riItstone, 

light punish-gray; and atgillit# ripup, dark-gray. Conglomerate occurs in isolated arosioual 

scow a4 f a s t  as wids as S m. that inllmally have small.scab tmghs and beds ap thick as 5 cm. 

Conglomerate contains bryozoans and yelIowir b-wbitu crinoid columnalr. Fossils 

(fwminitma. codonb,  apd brachlopods) indicate a Pmim age (A. K. Atmsmng, written 

commun, 1974, A. G. Harris, mItkn mmmua.. 1986, J.T. Dutro, Jr., written wmmun., 1970). 

Eshsted 87 pe-t intarboddd argillite and siltstone, 10 percent sandstone, 1 to 2 percent 

c o w  g6t. sad less ttm 1 percent ~onglomerste. 

h sedimenhrj roeks (Late P a k o a o l ~ k A  tectonically disiuptod section of sla&, greenish-gny, 

sllbsous: chert and c W t y  arglI1ite. light to medium gray. yellowish gray weathering, 

brwcirtad. lamhatmi, iron stahad, banded; and gtncaBmnt, pale grayisb green . Lime 

wackea!one, light m dark gray. rtcrystallized. has abundant crinoid ossieler and rare 

unidantlflable brachiopodr, =curs as two pmminant !om on west side of Troublesome Creek. 

Trnce of wnglomcrate. 

Quail unit (Late D e v m h )  

Dq PhyUtt., stltstone, qaartxore raadrto~me, gra ywacke, ahd conglomara tr-Ph y Ilite, 

Iifi't b m d u m  gray md p e n .  hm laminae of locally calcareous gray siltstone to very fine- 



grainad gray quarkme randstone: graywacke, ligbt greenish-%ray to medium gray, Pine- to 

medium-grained. bas quaW cbort, and argillh grain8 in a pbyllitic or siliceous nwtrix. 

Gnywacke thinly beddud a~ Iatnally continuous, subplanar and ripple laminated internally 

filled beds that bave planar erosional b- and shaly pnrtlag top&. Fine granule conglomuratic 

gmywmke. medium dark p y ,  in fining-upward in tmdly  conformable, laminated, medium- 

eedr em-m. Granule- t~ boulder plymictic conglomar~t% dark greenish-gray, rtratcbd, 

angular to well-muled, I&-auppwted. Conglomaram clash are chert, dark gmsn. yollowisb 

p y ,  PDd light gray lo black; dolomite. ligbt gray, yulbwfsb gray- to pink-waatbetlng, fins- 

grdned. having silica boxwwk gmn mpntinite: inkmediate and &= igneoue roeks, vory 

fine- to medium-grained; quamite, light gray to green: dark pay cberty argitlite: phyllite; slaw, 

m d l m  gray, siliceorrs: vol~anic rocks; sandstone, lithic, ligbt p n  to salt and p p p r :  and 

Pllaof whim quartz. Matrix greenish gray, vay wall consolidalcd, sandy to sbaly. Bedding in 

conglomumte medium- to large-~~cale. mutually-eroalw, internally mmivt  trongb-fills, locally 

amalgrmntsd or fming. and thinning-upward into planat- to ripple-laminated t o p  of graywacke 

.ad siltstone. Lmally bas serpcmtinlte-lined imgu1ar tiboar surfaces. Lower contact of phyllitc 

and l i m e s t a ~  of 091 hegular. Dq may be correlated with Nation River Formation of Charley 

Wwr quadrangle. 

Dql Llm~tona  Wab Dnonlpn&Lima mudstonc or wackvslone. light- to medium-gray, magafossils 

(wrab and stromatoporoidr) IwaPy mmmw, conodonts from several Iocaliliss suggest a 

Raminn age (A.G. H W .  wrlttpn eommun.. 1981, 1987. and 19881, as do mgam corals from 

one locality (J. SorruC, written wmmun.. 1989). Tbrlra bodha, as thick as 30 m have a lateral 

extent of several hundrd meten in fhc basal Quail ~ n l t ,  were deposited as local biogefifc 

buildup upon &a Tmubhome unit. 

Dt Troublwomo unit ~cvon~m?)-RbytbmicaUy interbedded darlr gray to black chmrty argillite to 

chert, md tbin beds of black to gray. siliceaus slate. Cbert commonly in amalgamatad, lakrally 

conthous beds. Exmnsivs mafic intrusive and tx!miva rocb arc associated with lhb unit, but 

tbay do not penemte tbo overlying Dq or Dql. Na identifiable fomiis found although radiolaria 

rspar0ld. Dt may be cumlatad with Devoluau McCsnn Hi1 Churt of Charley River quadrengk 

(Brabb d Cburkin. 1969). 

DC Cawden Ridge unit (Mkidle Dwomiaal-Rhythmimiiy interbaddud shale, medium to medium 

dwk g a y  and olive $ray: siltstone, ligbt LO medium dark gray; rind graywacke, medlum gray, 

wrratbors madinm yellow brawn to mkkb-brow SocalEy cabamus. mostly vwy fine to fine- 

grained. Polynrictic cunglomorats. light to medium dark gray, poorly sorted, containing mostly 

dark chert and wbite quartz granule and pebbles, sandy graywacke matrix. partly cabareous. 



Groywaeka commonly in tbin planar Ws inWnaUy laminated, ripple bedded. and mole marked. 

Umwtonn and minor clastic Iimcstooe, ligbt to medium ligbt gray and dark gray, commonly 

weather light brown dark ytllowisb-oranga, ~mely  cry tallhe, I d l y  very fossiliferous 

having diverse fauarr of brachiqmds, gastfopods (Blodgen. 19921, bivalves, corals, and 

condonta. 

DS I Lost Crnk unit; (Devonlaa and SSurtan)-Lime mudstoar and wackastone. light-gray , 

mardvely bedded, have scatted megaPoadla, primarily brachiopods, rugose corals. and 

trilobibr. Fossils indicate a W c n l d i a n  b Ludlowian (early to middle Late Silurian) age 

(Bladgett and others. 1988). Limestone occurs mainly as debris flows haring o maximum 

thkbma of 12 to 15 m. pirachiag out Iatmally in eitbcr direction. Both base and uppermost 

part of llmwtone include ripup class of sbak and chert and varied sdimenkary rocks, Basal 

pat of unit locally c w b h  channels of graywacb and chert pebble to cobble conglomerak 

th t  cut down into uppa part of  Livengood Dome Chert. A band of light medium light gray 

M f i c  l i i ~ ~ o a e  has possible crirwid arsbles, md is flanked by rubble of lieht gray to black 

chert on We6t Fork of Toloma River mapped as D SI . Ast  of lauer limestone unknown, 

porofbly Siluim or Devonian. 

Old Llrengood Doma Chert (Ordovkian~hert ,  gray, yellowish gray. grayish-grcma and some 

black-mottled, remystallhi, in Ws at least as hick as 40 em, sedimentmy breccia, stylolit i~ 

p d n g s ,  end less eomnaon shdy partings. Cbert at least 1 km r b i  m e  tbicknwa unknown, 

S b u s  slate, rare greenstow, luff, and lhestont mxr. h# Ordovician graptolitms in shds 

layerr {Chrpma a d  others, 1980). Early to satliest Middle Ordovician conodonts rcportcrd 

from Itno mudstone wrtb of VABM Bmwr (A.G. Harris and R. Drodorff, written commun., 

1988). Ram m a f i  flows or sills. 

S t a  Amy Crark ualt {SllurlanP to Late ProScrozolc?~Dolomite. light- to medium-gray, 

medium-grained, reticulate silica box-work mud., w W - ,  aad packstone, light-gray, yellow- 

gray or bum, dolomitic, medium- to thick-kddcd. Abundaot peloids and msskdding in 

comer-palad rocks; laminations common in fine muds; aolution breccia and coated algal 

g d n r  p s a n t .  bterbedaed chert. black carbonwow argillib, and dolomlt~, rawly medium 

gray, imn and manganese stained. IacalIy sbly, &in- to thick-bedded or in small nodules. 

Imsse, and imgnlar masw. Int#bcddtd and in ter lam minor lime mudstone, dark gray at 

least af thick as 30 m. chert, basalk gramstone, lenses of tuff. ligbt to dull green. tuffaceous 

sillstone, sbaIe, and minor volcaniclaztis graywacke, wry fine-grained. Basaltic flows and 

flow breccia at least 100 m thick occur locally in shaly rocks on Amy C w k  and slsewfisra. 



M y  oneonfomably overlain by flyae&d rmka as old aa Middle Devonien. Sponge 

spicules in chert PAL. Murcky-Setnick, oral ammun., 1992). Lithology a d  algae strongly 

rtswnbk Early Flkomk or Rotcroeoie dolomites of tbs w a t u o  part of the Charley River 

qudrzmgle (R.B. BMgttt, oral eommua., 1992). Unit at l w t  1158 m thick. 

M r n  Mmflr lgnmus mcks  and minor interlayered sedimentary raeb /PalcoxoIc and (or) 

l a t o  hterwo#ciQabbm and dIabwa dark-olivc graea, grecnbh-gray to dark greenish- 

blaek, medium- to cumre-grained. vory he-grained on outer margins of sills; locally 

gradational fato diorite, light-grmn to rncdinm greenish-gray, madium- to coarse-grained. 

bl*. Grs~nstens turd basalt, medium dark pyisb-green and grctnisb-grq, dark olive- 

green, ve!y fins- to fine-grained, 1ocaI large calcite amygdules present. lnterbeddcd, 

interIayered mafa, date, s i l h u s  sbak. medium-dark-gray chert, argillitt, gray to black. 

yellowish gray wenthing, slaty to siliceous. Argillite bas local laminations of derk-gray to 

yellowish g a y  wsatbcring. sbdy siliceous claystone, sfitits. quarttit% and light- to medium- 

gmy gayw-a. Age u h w n ,  but probably p-Memmic. 

Qum UltramaCfc and mif ir  racks (Early Cambrian and (or) Lnte Prataroeolc)- 

Scrpontinlte, Hgbl to dark yellowiab-pen, grayish-gmn, greenish-bluck and black. weathers 

to shades of medium to dark brown, reddish-brown lind grayish-brown, derived from 

dinopymxtnc peiidatik. dunik. and ltswr elinopyroxenite: and clinopyroxtne-plagiocb~ 

rnetabdt, medium to dark p e e s  yellowish-green, grayish-grstn, and greenish-gray; diahss, 

d minor mebluff, weather ta darker s l r fda  d yellow, yeitowisb-btown, ruddish-btawn, olive 

gray or gr#lriJb*yy. k p n t i n i l ~  intruded by dikes of clinopyraXena gabbro. mierogabbro, 

and green w olive gray. yellowish gray to gray wtathering (Loncy and H i l b c r g ,  

t9E8). Gabbm uad diaburo pmdumd sevural K-At dates abut 518 to #43 Ma (D.L. Turner, 

writtm mmmun., 1975, 1986, 1987: J. Blumu, written mmmun., 1985; N.B. Shew, written 

comnn.. 1990). m t i n i z e d  puidotita and d ~ a i ~ e  have a high magnetic susceptibility, 

ha& mcks M X ~ P  as hyers tens to hundreds of m a w  t b i  between layers of uluamaftc rock. 

Wmlru i tmm-andh- -  

unit age m l y  jnclpdes Hxhynim and youager roclnr) 

.bwl Dark gmy Ilme9toa4parstly w nonaandy limarlone. Lithologies similar lo a I  in Scbwatlca- 

Rampart area. 

e w a  Maroom mnd green rrrgillits. pbytlite, quartaltm, gmymackn, slltitr, and grit-Unit 

cbaractwized by dat ive  lack of grit except in far western pm of quadrangle. Litholcgics 

similar b in Schwatln.Rampart area, but ineludes no chert 



QTg Gravel, sand, sllt, apld mlnor amounts of roadstone, conglomerate, and coal 

(Holoctne to Eocea*+Pmrly consolidated dewsits. Altuvial gavel, sand. and rilt Ihat 

nty grwtly in compdtion and size-grade di~tribudon: locally dp~elopcd and of small extent. 

Aumciakd  wid^ bagalt on a d  adjaccat to Fourth of July Hill in southeastern CDrner of 

Livtngood quadranglo. Brown mlesceous sandstono and cong]omerak. composed mostly of 

s&ist having wein q u a  btrital *tie material, partly boulders. Trace: of coal 

float (Prindk, 1933). Probably mostly fromn, and as much as 30 m in thickness. 

Tb Olvine basalt (Ttrtlary +Fourth of JuIy HIU and vicinity. Brownish-black vesicular In part. 

shows mmt eolnmnar jointing and p~ssilbly pillows. Baslt ha diabasic texture and campositc 

mode includes I7 psrerrnt olivine, 42 pmreenl plagioclsst. I 1  percent pymxene, 26 percent 

glass. and 3 pcmnt mgnetite. By eompdaon to similar bas& in Fairbanks quadrangla (Furst, 

1968). an carly Tertiay nge most l i l y .  Thicbss unknown. but piobably relatively thin. 

Tgp Perrlnmlnorr granite (Paleocmna)-Cache Mountain pluton. Massive, light-gray, 

pomyritic, c m p d  of white K-feldspar and madlum-dark-pray qua* pbenmystr togcther 

totalling abwt 50 porccrat of rock in medium-grained, Eght-gay matrix speckled with tiny 

biotite flakes; a K-Ar date of 59.8f1.8 Ma obtalnd on biotite (Holm, 1973; Wileon, and 

o h m .  1985). 

TKg L e u e o ~ t I c  quartz moamnitt (Tcrtlary nad (or) Cretmcaons)--Vault Creek pluton, 

Medium to coarse-prainsd. maasiva tb waaWy layered. locelly porphyritic baving elongate K- 

feldspsr much a~ 6 ern long, and suhquant quartz pbenocrysts as much as 1 cm 

m o s s ;  Lie*gang b a d #  cammon, 

Ks Syenltm (Late Cretactous&Roy Crmek stack. Mwaive, inequigraoular. leucoctatic to 

mrlatatlcratic, higbly varied aagdnc-augita oyenite occupying about 11.6 sq km at eastern 

q u h g l e  bwndary. CbaracCW by trrcbyioid texture and a large variation in grain size; 

m-t rock coataim K-feldspar tablets 5 crn in maximum d k n s i o n .  Several K-Ar age dam 

of about 86 Ma ( B w n ,  19811, and a lampopbyre dike dated as 90.at2.0 Ma on biotite (Wilson 

and atbers. 19851. 

Kg GnnlM Gte Crrtaceoas)--pluton ma@ at Pedro Doma. Massiw, medium to coarse-gaind. 

vay  light gray. porphyritic contliaiag pbanoqsta of K-feldspar. quaru. and plagioclase, 



which mmpsc 75 F # n t  of  the rock: locally mraciated with pegmatite; granite lowl!y 

in-8 grawdloritc (Kgd). 

Kgd Cmnadlorlk (Late Cratacsourl-Plubn mappsd at Pedro h e .  Massive, medium and light 

pay,  fina- to medium-grained, eqdgranular, locally clino-, rarely otthopyroxene bearing; 

avuragc content of dark minaral+bwtlbleada and biotilo--about 25 percent. A K-Ar date of 

93,MS.l Ma obbIasd an bomblesde (Forb,  1982). 

'Am M*fk Igntclw rocks (Trlrsrlc)-4abbro. and diabass or diorite sills and  dike^. light- to 

Mum-green, msdium- to c o r n - g r a i d ,  equigrwnl~. Augite (25 ro 30 percent), diopsidc, 

oathopymxene, bornbleads, and biotite (5 to I0 pmcglt, locally). and aIbitiwd pZagiocIase (Aa 

40-60) is cotnman and allersd to clay pswdomorphs (Bundtzen. 1983). Intrudes Globe unit. 

ZitcDn aga of 232,lf4.5 Ma (J.K. Martensen. wtiaen commun., 1991). 

Mg GlaLe unit (MJsslw$pplnn)-QUartzite, lightagray. weatbers light-or medium-gray and iron 

stained, fin& to madium-grained. Mmadal to moderately mrted, dense, r i m u s ,  well-mundd to 

s u h d s d  rnonoctystallins quartz grabs and amty cbul grains. Minor accessoty minerals of 

zircon. augito, and brnblende. Cement mostly silica but some Limonitic clay matrix fills 

larersdcrs. M ~ t s s i ~  or thinly inlcrbedded qaaraite and medium- to dark-gray slata, phylIite, 

and miwr lamia@ claystone. Age fnnn date of 'A n inhs iw  and lithologic and stratigraphic 

girrYll~w la &no Hill Q u m t e  in Yukon, Csnada (Mortcnsan and Thompson, 1990). 

O C ~  Bearer Bend unit-Conglomerntc, grapacke,  siltsicme, ~ n d  date  {Devonian?)- 

Polymictic chert pebble conglomerate, ligbt to medium-dark-gmy, pwrly sorted to unwrtd. 

drst-supponod. well-indlrrd. abundant ganulcr and small pbhles. Conglomerate clam 

consist of chert, black to dark-gray a d  light-grssn. angular to subroundad; quartz. 

manocrystalline, very well-rounded; quartzite. dl-roundwl: mafw and lrelsic volcanic rock 

fragments; ~gi l l i tc;  slate; siltstone: and sandstone. Argiltita rip-up clasts, dark-gray, 

pbyllitic. and silieeaus common. Contacts between claitr havc pmesura-nalution and n very 

miw mount  of &mite matrix. Bedding thick graded, amdgmatd, laterally-wntlnmus has 

s h p ,  planar, erosional bases. Grain-sim f i i s  upward. Graywacks. Pine. to medium-grained, 

moderattzly-snrkd, han oubangular to wtl l -~undad grhins of mostly q u a  and chert, and lessee 

amounts of alate. plagloclase, aad felsie ta mafic volcsnic rock fragmantr. Chlorite matrix 

probably mrystaHizad h m  clay. Inkrbcdded discontinuous. thinly-beddd lensea of 8na- 

grained graywacke a d  dark-gray to black s i l tsto~ iu~d slate, weatbet g a y  to olive. tmiuated, 

a d  cmtain unidentifiable plant fragmant. Unit exposed near big bend of Deavet Creek. 



Solltbsm boundary ovathrust by Wickersham unit, so ma thicktless unknown, but at least as 

thick w W m. 

DSt Tolorama Llmrstotle (Middle Deronlrn to Early Sllurlan&Main body of unit as exposed 

in thc White Mountains appwr rn be more tban 1.200 m thick and of Siluriam ago basad on 

codonte  atad braehiopda IBhdgett and o h ,  1987), as well as corals (Oliver and others, 

1975). Its lowar patt consists of almatiq green and maroon lime mudstome, succeeded by 

yallowlsh-hwn weatking, silty. shaly I h u  mudstono a d  wackertone having brdiopods; 

its u p p  and gruabr part wnsiek Qf light-gray 'weathering peloid- and mid-rich lime packstone 

aad gdnlrtwe and rare dolomita. 

A Sepuol8, appa subunit of Middle bvanian age also included in Tolovana Limestone at 

-nL Thio subunit is at least 457 m thick and i s  exposed to tho pouthwmt of the White 

Mountains. near tbe Uliott Highway (d a i k  of Glob Creek. Livengoad B-3 quadrangki), at 

VABM Mmto (8 km us t  of COD L b  LivmgW A-4 quadrangla& and even further southwest 

in ttw Dugrn Hilb m a  (Fairbanks D-6 md Kantishor Rim D-l quadrangles), This subunit is 

s-ly f ~ a s i l i f e r ~ ~  and mmists of dwk gray lime mudstone and wackestone, differing from 

lower T o b m  Umestom io k i n g  darker o o l o d  and more wall bedded. Ago of u p r  subunit 

is b a d  u p  Conls (Oliver and others. 1975). 

F d 1  Creek Volcanics Ute to Early Wvician) 

Ofv Alkali basnlt, agglomerate, rolcaalclmstlc conglomerate, mtaor Hmestone and 

samdrtane-Ahli basalt, oliva-green agglamentd, and boulder- ta granule-volcanidastie 

coaglomffatc. minor beds of mamu and green colorad lime wackestone. and wall-sorted 

calcaruuw feldspathic sadstone. Agglomerate and conglomerate contain vary well-rounded 

darrtr of mamon aud olive gray bwlf  pink granite, bimodal q-te, lhartona, chert. and 

phyllio in altered volcanic and uff~ceow matrix. Internally massive, amalgamated, large-scale 

trough-~hapcd m r a ' - f d s  present (Wheeler and others, 1987). SGdimentary roekg from the 

upper~loot part of the unit contain brachlogoda, gastropods. trilobites, and conodonts of Late 

Ordovieia~ age (Blodgett and others, 1987: A.G. Harris. written commun., 1986). Unit 

deposited as alkali-basalt flowc md lahat or debris-flows in a continental margin and (or) 

marrbors shallow (shelf) deposit Tbichcss mom than 610 m. 

Ofs Slate, pbylllia, shrIa, slltstome, limestoaa, chert, tuff, and basalt Intruded by 

gabbro-Qate, dark-gray; pbyllite. light-gray: shale, black tuffactous: sillstone, gray to 

black, cnlcareom, 8ilicaous; lime mudstone. mrdium.grPy. thin-bedded; chert, black to gay, 

banded. silty; aquagene tuff; basalt flows: pillow l a w :  and gabbroic dikes and sills. F~ssils 

(trilabitw m d  conodonts) from Fossil Cmk Volcanics sedimentary section indicate an Early 



OrdDvidan age for at least part of Ofs.  Unit interpretad m a basinal sequzace (Whaeler and 

oLan. 1987). 

%C Chrtanlkr un# CPaleoroic~Alloehthonous, quartz-biotite-muscovite schist. garnet-beating; 

&ad qu-ilo. Primarily epidote-amphibolit* fa~los rocks, but also includes eclogitic rocks, 

Age of rocks ia Chmika  allochton is problematical. Oldest K-Ar date obtained from 

wmpUbole in eclogitic section is 4 7 W 5  Ma; amphibole and mica K-Ar dates ranging from 

about 103 to 132 Ma dso obdned. but age of pot~lith generally considered to be PaIeozolc 

(Swainbank, 1970). In m ~ a  rseent work M. Lsnpbrrs o b t a i ~ d  rnuscovik K-Ar ages of a b u t  

141 tp 178 Ma, ad RbSr intetnal isochron ages of 137k8 Ma and 157f8 Ma (Lanphae, written 

wrmmun., 1991). T&is Wrn of ages suggsstp v d s d  overprinting at  older rocks during early 

Crstaceow mcrtamorphi~m. 

Wi&& mait (Drlieit Cam* and Late Protemzoic- 

unit age m b l y  inclmh IIadryaian d younger mh) 

*I Maroon aad green argillite, grlt, quartzite, slltite, graywacke, phylllte, and 

Iim#tous marly Cambrian mad Late Proterozak)-Lithologics similar to Qwa in 

Schw.tka-Ram* =a, but alm includes thin beds ef dark gtay limestone. probably similar to 

unit *I, as mapped In Schwatlca-Rampart mq but limestone is areally restricted and not 

map@ s q m t s l y  in tbis ma. Intruded by gabbm la a d  near Iht Whito Mountains. Oldhmia 

h this unit in adjoining C i c  quadrangle (Fbsrer md o t b a  19MI, A K-At date of 1.35+40.6 

Gp. obtained on white mica (D. Turner. written Gonunun., 1987). 

bwad Ddaalte-Mtdium gtay. fiw-grained. non-siliceeus. Contains nondlagaostie stromatolites. 

Forrns a distirrct bald aerolrs quadrangle within QWB unit. 

Zwg Grit, quartzite, grryamckc, coaglomsrmte, llmestomc, pbyllita, slate, and argiltlte 

(late Protetaaokr--Gri( (bbodal q m i r c )  and g u h t c .  gradaUona1 to haid sandstone and 

gap*cke. light to medium gray. greenish gray and olive, weahus light gray 3nd imn stained. 

Sparse grit conglomerate bas well-roundad chert and q u a u  pebbles, and black rip-up s!ate 

fragmsnts h bottom of channel deposits. Feldspar grains pornsic or sodle, ubiquitous in grit, 

but locally &u*t In ~oaglomorah. M W  mostIy cbiorite, q s t a l l i z s d  from clay. Scanty 

ocammnccs of dark grsy lhestano.  Rhythmic bedding, fining upward. graded bedding. sole 

rmrks, large-& amalgamated c b p n ~ l  hlls have emaional bases, and botizanral. inclined and 

hummocky a o s s ~ g  common. 

Zf Fairbanks schist unit (Late Psatrrazole)-Grtenschist fncias approximutely 60 percent 

mica~ews quartzite and quartz-mica sebir~  medium light gray. weathers light hrown, fine- 



g r r l d ,  thin- IO m i ~ b e d d e d ,  hati qum-murcovlte-chlodb-a1bIteI spane biotite, and 

$amct Unit appximately 40 puoent mtic d i s k  Ilght brown rn gray, finr- ro medium- 

we& has m u ~ e o v i ~ I m i k .  as much rs 10 p u t  biotite. and pinbawl garnets, Quartzite 

and d i s t  rmly grade into feldspatbic quartzmica schist having of K-Rld6p~r and sodie 

plagioclase. Miwr layers of bimodal quartz grains (grit). W l y  subdivided Into: 

Zfc Ckary rubnnlt-Whik felsic schist. micacws q u d t e ,  cbloritic or aetinolitic gteeascbist, 

grssnstone, and marble. Lithologically, the protolith of combiued Fairbanks schist and 

Wickersham units is continental shelf or slope faciea which strongly tcstmbla Windermere 

Sllpergrrmp io Caaadk Alaska unjy offset right laterally along the Tintin8 fault system from 

Canada and are of same bwderline Cambrian-Recambrim age. probably Hadryniaa to Early 

Cambrian. Six UiPb dcttiW h a  dates fmm Clew subunit in Livengood q u a h n g l e  arc abom 

1.2 by or older (J.K. Momasen, oral commun., 1989; J,N. Alsinikoff, written commun., 

1988). 
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