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HEAVY MIRUHAL ANALYCES CF SRDLSFHLZRY ROCKS

OF HOXFIS G RIADIA

Ghe 3'-’5‘.‘!3 CAY Uidt of e Inlted tetes GC:C:}'.G R {‘nr"n v ko boeoen
dnvectdoating the g;(:ulc:;g;‘ Revel gelyoloun RHegerve Mo, L, nosthoern
Aiesla, Ao pary of thls progras, heavg-rfmeral saples wers progored
from cores of the Lest wells and core holes end studicd to deteradie
stretippc hile corpeletlions, Using the folloddng crlterias (U) preseice
of diagnostic mimerals or miners) sulics;y (2) relitive abundanco of
epocific wiverelds; (3) dogreo of rouniding of mineral grafnsy (L) dis
tinctionn e to pgrain formg eipght ]K wvy-rerad. sunes bave been rocog-
nized in Irdessie, Jurassic, Crotacoous, and Quarternary swdiwontary
recks.  Cosrelations besed on Uieso zoncs ere ghoun, Source ercas end
rocks arc discussad in relabion to geolozic hiclory and gencsis of the

Kesonole ard Quarterivey sodimentory rocks,



I‘Hr .L"HcljUb i .Uu

kwal Pelrolews Reservo ‘ﬁia._ L, £leske, s an erca of 37,000 squarce
les, the buurdarics ¢F which are ehown In plale 1. In 1523, under the
Berding 2ddndsiyation the Resave was withderown fr‘U' publiic entrance.
In 154), the Cffice of Baveal Petrdloun loserves, U 8, Havy, bLegen imve
tigeticns of pE:LI‘CltE‘z!:.’i 13{::*',03‘11;1&3:'1%.@‘.;3. The Luvy Gid Tmal of the U, G,
Ceclogical furvey vas anclignad the tesk of studzing the gedloly of the
arva, Subconiracls weroe et for the geodysivel wak asd drilling.
| During the past fer yoors meodvus core tests end tost wells havo
beon Srilled in Havel Potrolcum Reserve X, Lo This papor presents the
resulis of @ sludy to corralate, by use of heavy ninorads, stralipgrerhic
horisons in sGar of thi: core tesis end Yest wells &n the Borres, Cape
E«i_z:;;}s:az't, Giiludy Fish Ol Tﬁif:{t‘jx;%'.’,‘liff, Vrodo, tnd Duralik Rivors &rocs.
In additicn theos corvedalicns moy heldy o cleriily stratigreshic rela-
tionships oy 1 the geodo_ie history oF Haval Pelrolews Reserve Ko, 4 &g

a wholo,

Prior to 19i:9 qualitalive heovy-wduerad studics had been done by
Frnest He L&thram of the Mavy 041 Unit. Thrauzh his cooperation, and
with the pamission of Relph L, Millsr, Chief of the Wavy OiL Unit,

Urdted States Geolosdceld furvey, sanle matarisl wes made f&vaﬂabln for

a detoiled quantitative stwu o Lo uued ay 8 lMosterts thesis., Unpub-
lished geolojic roporis, well loss, geophyslcil date, paleoniologic data,
and all portinent inforuution were made availlebls to ﬂxe}auuwr. Grateful
sppreclation is extended to Kiss W, H., Eckstedn, United States Gealogical

Burvey, for editing the manuscript.



PHISIOGRAPIY AHD GUF AL GEOLOGIC JLLSTGRY

Plyslo rophy.—Horthora Alaska ey bo divided drio threo physio-
.
groghle provinees fros nocth to saubli: the frclic Cozalal Plain pruwincs,
10 Arctic Yeodthilly province, and the lrools Henge mravingeg, (-l-,ﬁ'l;} Ple 14)
Tha freiic Coostel Plein iz & L0d tuntra ares with thousunds of

lal 1o Iaken,  Alon Lo pouthora burdor ave & Lo hills, nont: of vhich

crcecd 1,000 feob An adbflude, Yhe enwenl painfell is 5-7 duches, oy

; ]

plycdns dredn thio rolon Lub 821 ere sivdish end geandering, with btraidsd

channgls, Feat F tho glroc s water 3s derived froan the 2elting of winior

In the Avelic Foolhills province the lincar arrveingaaant of hilis i-.a
conteolled Ly the plructures dn the unlenlyling folod and feulded Hoscroic
sodinenbary rocks, _'-’21 s strusturas &b penerel slriles easdt. Sho (olvills
River with ity tabuteries is the najor (:1‘15._;:-:-.3: systaz, IV Lic.s onp
thraugh nost ©F }c» Arctic Foothilils beflare 3% turns north to ecapty irdo
the Avclic Ceean. %he main channel of the Colville idver is breided, as
ave sone of the trituteries, but nany of the enadler strezas bm*-, sleo)
gradicnis. In ths northera section of the provirge the nm:imm altitude
of hills and ridges is 2,000 fecd; in the suuthern soction the madiian 1s
pore than 3,000 fout

The mediua altdtude in the Prooks Rango provives 39 over 8,000 foot.
Tho crest of tha cast-trealing Breoka Rango ds the divide bebween drainagu

Lo the Arctic Ceean and the salli-flouing waters of the Tukon Valley,



¥ajor falds end large tuust faults wlth resultent displacemoents to the
norih produce a complex slructure within the mountains, The contact of
tho ovarthrusy Palecsoic rocks of the brodha Hange with Hesoszole rocis
in tro foolhllls cuincides with the northara boundery of the Proohc Harge
provirce., The slrike ol major slructurcs is cast, |

Geodo e hishory —During the Faleencic cra the ared é;a‘ recod by the
Brocly pange provinee, Arctic Foothills provinge, &nd the soulhora pavt
of the Zretdc Cossted Plain provines vaes ocoupied by a phjor east~trending
geosyreiine, At ite easlova end, its e.x..i L suung swilh to Join thoe Cordild-
leran geosyneling,  Alds geosyneiin: recolved scdinonis priserdly frua e
northerdy sourca througiont the Palcozoic, A thick ecclion of Dovonian
end Corboniferous sedtlimontery rucks constivutes the majur pert of the
Brovics Reng e,

T Aring the elrly Meconole ere sudinunts accumdated in congideranle
thiciness in thoe freiic Foothlills I‘\,.,iO’l Lt in Josser thickness neer
polnt Buyrowt, Dwring this time coplex folds and thrust feults were
fovind, dpwecus messes aplaced, sud uplifé occurrad in thy Drooka Hunge
&5 lote as Yarly Creteccaus.  ‘Yhis uplifted érca becaws the source for
youn_or Cretucocus end Tertdary sedinents that vere deposited north of the
mountains, Thece yournger rocke consist of nonnarine formations that grade
northverd into nurlro facies in the Ceastal Pleln reglon, |

A Terticry orogery further deforacd the hroodiss llenge. Pensplanation,
Quatce rn-xry uplift, end erosion by sirca.s wal geoclers folloveds The

Brooks Bange wes the site of alpine glacicrs during tho Pleistocene,



whereas tho northera pard of the Arctic Fooblhilils end the Arclic Coastal
Pialn provinces wore nob covered by gleclers, The mantle of unconsoli.-
dated gravel thad covers nest of the consial plaln dn porl any reprovent
plecied deotris,

Er. dzre.cus Wiy of dioritic curposition abauy 31 miles lorge i expoacd
at 157° . Yenge, €50 X, dat,, e5athor of grovtidc cumosition ooours el
11:1;0. Be Jonge, G0%20% K, date A third Setract va Kas sa, aleo of granitic
c;‘*;&;}(}fj.':.iai(.'il et poeralidy of batholylic direncions f8 expusced in tho laird
?Mou:;‘,a.im. YeSfle sille el dikeg ¢ dnbradcd along iejor feldtbs and

frectuves througdicel the Jaoohs Ragee. The Jedrd ¥ountelin groenite, the

dioritc, and the pafic 8ills epd ks ave of ixsoaole agec.

A bacuiaont conplex of pro-Dove nian Pload e end ergilidte wuiklerl fng
Ms il Poelrolsun Peocoywe o ke In the lereo: croa, &3 shoan in drill coroegg
rocks of Trisssic gje overdie the boswant cwplex; gouth in Topogorui Test
¥%ell Ko. Y date Paleozole rocks lie ghove e begcsent cosplex, In test
viells ab Farree, Capo SLapoon; end Topagoruir, the Xingsek shale of Jurassice
&aze has been fdentified imacdialely abure the Triassic, This unlt is
entively marine, end conslsts of black ehale, sflty leyers, and cilcarsous
ironstons lerses,

Uncenforisbly ebove the Jurassic rocks ere Crutacsous intertonvuing
murine ard nogarine sandston: and shulo. The candstones are ncderatnly
to well-Lrzlurated dovw-rank graypackes; the grains ere angular, and rarge
frua very fins o very coargs. The Cretacoous systea has a maximua known
thicuncss of about 13,000 fect 60 mlles south of Fish Creck Test Well No,
l. At Point Darrow the system is about 2,000 feet thick.



Resting: on the eroded’s .rTeco of the Crehaccous rocks is tho Gublk
for:i*—rtia:z of Pleistocere age. The Cubik fouctlon ranges in thiciness
fron very thin 40 a madienna of 125 fect and cune?sts of pravel and sard,
The graine ave predaainantly woll roanded, The top of this foraation ia
the present lend surface, Pelaonlolo Je imwvestigoalions have boen exbinsi

nd ages of the urdis in Naval Pebrole v feacrve No, L ere welld estatlicshed,

Table 1, page ¢ ,oh0es te slratisre hilc noacneleiure.

““ aade praxvabion
......-..z... AR i o R e
, Becavne he pajorily of scdinentery rocks in Muval Petrolewa Reocrvo
Hoo b froa which the hicavy—ainerdl seplap gre obtained are grayvwackes, the

pespling teclinioue s an dnpoctant fieler in detoridng results. The grey-

-

wirsitees represent poorly sorbed podimanbs; therelfore @ Bpo0 saplo would dn-

clule oy thuse rivavals pocited wakr the partlewlar hydradie condi-
tions represented by the tiiiCtQh;SﬁIOf thao sanlo. A coposite of suveral
spot samles, hosever, would include a larper varicty of mimorals deposited
vnder varying hydroulice conditions, A sinilor not recult is abtulined if a
length of drill core is disageregated and o heavy-nineral fruc.t.ion separaled
froa it. Heavy mineral core samples fron the test wells and core test viere
therefore prepared in the following mauner. A 10-foob section of sindstone
was cored; fron this about 6 feet of core wes the average recovery. Several
gimall a-actians of this 6-foot core were taken, in effect & canposite of the
cored interval. The camouite saaple wes thon disqaegated as shoun in the
fiow sheel on paje g.

An adequate heavy-udnerad fraction could be obtained from these coo-
pesite samples. The fraction was quartered ard mounted in & sultable

6
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Krunbein and ”Lttig ohn -]-‘/ shici thal a count of U grelins per pawde s

Krumbein, Y, C. a&nd Pettijohn, F. J,, ¥enual of sedimsntary petrualo;y,
prs. L10-L72, Appleton—~Century-Crofts, 1934,
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Table 2. Heavy mineral composition in well eamples &‘@rceht

Holl Keme - Uidat Test Vell Yoo 2 (cont'd)
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Desqrip_rt‘_ion of Erwdg

Tho eccossory minerals of the sedlxntary rocks studied show some

inf,prestin;; rinsralogic features. Soma of these features arc vsed to dis-
inguish particulsr heavy-mineral fones s therofore descriptions of the
irersls are given belou,
| . Dotriial Qpé-.qu.rz narals

In praclically aJJ,'tm samples opoque pinerads were prescnl, lecsuse
of thie ublquitous occurrence thoy wore found to be nondiapnvstic as eri-
teria for gonos cr correlstion pazr,-::oec-a. the opaquo mirorals &re lucoxeir,
ilrcnite, and mmmtipe.

Detrital nonopagua minerale
fhe suite of detrited noncpaque heavy mincrals typified an zsuenblaje

derived frua metegorphic rocks end tu @ lesser extent from ignoous rocks.

-y

Andaluaitu?wwgﬂuaim grains are clongate pricus terainated by
fractures or in Guwss cuses & single temaination of a canplex pyrawdd,

The grains ars usually colorless, mwany have carbonaceaus inclusions
sonally arran;ﬁud parallol tu the crysteallogrs hic ¢ afulris .

Mydte.—~lugite grains are pale-olive gﬁw‘n. Yhe shapo is dbtérxained
p:’iaarily by cleavage. Boas of the grains have thin laths protruding I‘rm&
the main core of the grain, others have saw toothed edics which sere etched
out by Antrastratal solutdons,

Biotite.—%woe types of biotite are presont, & li ht-rust-colorod
varioty end a dark-brom Wranslucent varioty. $ho rusi~colored biotite
'gréim ul'c‘guhc&'al to subhedral and contain gascuwus (?) inclusions,

These grains are particularly abundant in the bentonitic beds of the
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Seabce mmﬁcr, and them.fora’ may be interpreled as btelng a product of
volcarde activity. Z/ o The dark~brosn bdiotite grains are subhedraly thelr
edzes are Jobate aad quite tatﬁemd. Unxier crosecd nicols they exhiibit a
’ "bird:s-e}'é paple” 8)pearuiico, |

Chlorite.—Chlorite plates ars comson in a few of tho ﬁﬁmplw;s. The
plates ara lizht green and have lobete odgos. Chloxite 1s not a charéc-
teristic heavy minerdl end its presonce 1s prodally due to conlamdnalion
dur‘;ingg the seperation of the heavy mincrals,

Chloritoid. —~Chloritold occurs es euhsdral to sut;hedral plates with

mmerous inclusions, probably minute nirerals or carbonacecus material.

The birefringence is wuaik, Eost gralns arc plecchroic with x = olive grecy,
y = palo blue, v = ? (due to orientutlion no color for the % ray dircciion
can be Aob:;e.wcd). Fell-centersd Bxa Anterference fipurcs can bo cbtainszd,
ﬂ:chc:pbic sign is positive aid the angle of 2V is low, The -relin.t‘ is very
high. )
| Epidota.w-!i;iidot.e is prosent as-bl‘if’}lt to dudl-grecn, rathor closar
grains. Centered optic axds interference figures may be observed with

nost graixaa; 2V 45 large, and tho optic sign nugative.
o Qarnet,—-Both pink and colorless garnet .m'aina ere present in Jurassic,
Crotaéews s and Cuaternary rocka, Althouch sope gralng ara'rract.urod, tho
surfaces of most arc etched by intrastratal solutions. Eoth varleties

soenm equally susceptibla to atching‘; frisssic rocks of the [arirow wulls
ara bérron of gornety its absence here nay be attriluted in part to re-
moval by action of the inmtrestratal solutions. Euhodral grains are presont

but very rare in heavy reaidues from the upper part of the Topagoruk member,

2/ Drynine, Psul D., Petrdlogy and gsnesis of the Third Brsdford Sand;
The Pennaylvania State Callege Bulletin, Mineral Industries Zxperimental
Station Bull, ht ”’ mu /
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Glm.lpﬁm.f-—{}lauc;pphanﬂ occurs as elungate prisms the shupo of

¥hich is detemi ed by ci' t—:-.wam:. Oraing freqﬁaxzt]y yield Bxa interfoxvence
figurcs; the Opt’lC B:Lg,n B8 n-;ﬁ,:at.ivw with 2V abwut L40% 2 is inclivied to

. € plus ) -6° i.w nins) Ll is pleochroic with x = colorless, y= violet,
‘am! % = tlue. ‘L'l ,_;1&1?0;)}1&3{* is unaltebed and is casily idontified by
its foru and ‘)it‘O(,liI‘O..ﬂri-

[ i
Harnblmm.--!;ornblen—.lea ooeurs in fLwo varieties, Pcomaon hornblende®

and "'mluez?{;rué:: hurxabl{enda“ as describdd by irumbein and Pettijohn }/ .
Fach vari';aty is :ldt.-.ntjffied Uy 1ts charuclerisiic pleochroiss, the Llue-
green hornblende is doep biuc to ;;ree,a, camion horntlenda is Lright greon
to ¢reenish brom. The forus of each‘ &ro siallér and are deteridned by
cleavaje. At one hordizun in Uidat ‘I'eza ell Hu. ) Mcozzwon hornblende"is
exirazmoly elunlint., Here the gralns are fresh cleavage 1&&5, (e hle hav:lng_
thin needlelike projections. ZThe bhormblends grafns in the brismtic tour~
paline sone are Lleached aleny the ;xjges_and cleavaze traces,

Kuscovite,—uscovite occurs a&s thin cleavage flales which yileld good

Bxa interferonce figures with negalive opldc sign. The cdgés are¢ lchate
and worn, MNuscovite has a specific gravity which is sliphtly less than
thet of mcthylens iodide, but it is such & coanson detrital winersdl that it
froguently makes up a considerablo part of the heavy residus: Its prescnce
in the heavy portion is probally due to contanination.

Picotita.—Picotits, the brown spinel, is distinguishied by its desp
broin color, isctropisa, and very hizh relief in Ganads balsam or in

mmbein, B. C. and Petitijohn, F. J., Homal of sedimentary potrw.raﬁv:
Appleton-Cantury-Crafts, Inc. 1933, page 415.
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eroclor. The grains are a.most Opaque in the thick central parte but
are translucent on the thhzmr edzes, All gralns are marked by concholdal
fractures. A few grains ave greondsh brown, |
Rutilo.—tutile occurs sporadically in trecos dn soms OF tho samples.

The grains are generally elongete dwg—reddish— bravn gubhedra. ihe reilinf
is very bigh, Sfows form have oblique &isd lunzdtudice) stylations,

| Titauito.~Titanlite gra;‘.'n.tw &re very rare, ‘Ths birefringence is v'e-r._f
high, therefore the wineral shous the saums color with crossed nlcols &s
with ordinary light. Becauze of the hijh disparsion many grains fail to
extinguish with crussed nicols and white iizht. |

Tourmaline.—-Tourraline occurs in several vardoties distiy x;uiahwla

by color and dichrolen. %he varlebics can seldoa be classificd &8 to
species except indicolito, which 1s bluc, ‘the peverad color varieties are
l1isted bolow itk thelr _chéracterﬁstic ddchroisn,

E roy - Q ra,}

dizht brovin -~ brown {(dravite 7)

lipght green olive greon

BALYY olive green

deop bluo bluc black (:lnd:.col.ite)

In the tables tho mauve-élive green and the green-olive greon varieties
are tataulated together. In the triessic sandstons and the Gubil; forna-~
tion olive-green and Lrown tournaline grains arce well-rounded; 1n a)l other
sandston:s thoy are prismatic with pyranmid turéinations on one end el
oross frectures on the other. The blue grains are ccimhoidally fractured

" flat chips usually oriented parallel to (001). These flat blue grains
yield interference figures, but the isochromatic curves are masked by t.he-
intense color of the grain, Authigenic overprowths are cormon on the

5



brosn end olive~-greon prains. Some gradns have ovoeld cores which have
been socondarily enlsrged, %he cores are nol aliways the gane color or
intersity as the surrainding ovaré,rmﬁw. &p;m'éntly this erlargemont
occurred before the gralns were eroded and incorparated in the rocks from
“which the séu;nesu wore taken. |

M. ~Several types of sircon érﬂm are proscnt and are uscful
in establiching heavy pincral sones. In Trlassic gandstones the sircon
grains are ovoid, %his may be the inherent form of the grain or it myy
be dué to rounding during transportetion, In the uppor part of the Torok
forzation, the fuktu menber arnd the lower part of tho Topagoruk member

pany sircon crystels orc soned. fThe presence of these soned crystels is

tho besis for esteblishing the goned gircon sone, Such zonsd sircon crys—~

tals erc 1ight yellow or 1ishi pink end have length to width ratioa of
sbout 3:1. In the uppér part of tho Topoguruk momber long slender color-
less sircon crystals with first order prisus and pyramdds are the charac-
teristic foru., The length to width ratios of these colorless crystals
p';:ceed Lil. %hoy frequentdy have acicular liquid (?) or gaseous (?)
fiﬂGlllt;iUHSI-n Stuby colorless and pink gircon cryatels are elsa preséﬁt
throughout most of the Cretacecus anmistoﬁes. | . ‘
Auﬂli;f;exuc heévy mincrals

Anatase.—-Anataso occurs as light-yellos subhedral tabuler grains,
Most grains are marked by gemt.ric_ patierns. The interferenco Ligure
is wdaxial negative, ¥hethor or not this minersl is authirenic is '
difficult to deteruine. Tho associsted grains are fresh frasturod frag-

ments with no obviocus rounding or wear un the edges; therefove, if the
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enatase grains are detrital, no evidence of wear should be expscted and
tho gralns shd:ld have distinet bordors. However if the greins are
euthigenic, the bordurs would also be distinct. On the basis of graln
glispoe it is not poussible to datoraine shether ths &nctase grains ere
authigenic or detrital,

Pyrite,~-Baall aggregatos ind larger single ciystals of pyrito wro
~ubiquitous, Althoush a few of the grains may bs detrital tho wajority
are authigenic.

Tourmaline, —Authigenle ovorgrosthe on toarsaline grains are des-

eribod on page 145,
Heavy-alneral sonos

“.-  Reglonal sonatdon

1f tho lateral perasiastence of heavy-zinoral. zones throughout Haval
fotroleuu Heserve Ko, li can be deavnstreted, ouch a monation oan serve
as a usoful corrclution dcvice, Henvy-_mimm sonation has been esteb-
lished and correlations mado by using the fullowing eriterias (1) pre-
sonce of diagnostic minerals or mineral sudtos; (2) relative sbundance of
apoc_n‘io minerals; (3) dogree of rbundini; of. rincral grainog and (L) dis-
tinction as to grain forn, such as euhedrs) sircon crystals with a longth
to width ratio of Lil. Eight distinot soncs can bo recognised: wrounded
tourzaline sonc, prismatic tournalino zomn, sugite-:macovite zonae, sonod
~sircon some, euhodral slrcon sonn, glavcophans-horpblende zone, biotite
sone, and the rounded groin sonc, Descriptions end characteristics of
the mincral sones are givon bolow,
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Rounded toq_hnalim Eone, =4 zone of subround ¢9 round touraalive

grilns marks the Trilassic and probably the dawer part of the Jurassic
podinentary rocks 4n Scuth Darrow Tesd well Ko, 3. Sevarad varicties

of tourualing are present——olive green, mauve, bro<a, and bluc. Over 80
fpﬂl'cc-nt of the mineral cuite is grains of tormaline, Zircon graine maie
‘up the resainder of the gulte, and are ovoid, but the roundncsas may be fn-
fluenced by tha oripginel crysial form es well &8 by weur durdng traneporio-
tior, |

Prisuatic tourwalin: sone.—-In the Jurassic rocks of Barvew ond Cape

Sinpson the characteristic houvy mingels are muscovite, mircon, garnet,
hornblende, el toursaling, 2ircea grains are oveld, garnet grains aro
etchcd, and hornblonde grains are elon etz and prismatic. The hornblende
is bleached along edges @d clcavege tricss, Touraaiine grains are olive-
green or Lruin prisms with fractured or pyrasid toraineticus, ead consti-
tute over 30 percent oF tho hesvy-minersl sulte, Kuscovite and gircon
groins erce ebundant., Hornblienle and gar mt-. grains are rare.

iupite-mugcovite Bone, —-the ausite—muscovite gono occurs in the Yorok

forwation and 48 recognizod in the Umiut, Qumallk, awl Topagoruk test wells,
Mugscovite grains are particularly abundant,; gircon and tournaline grolns are
co.uson, arsd &ugitﬁ, andaluasite, chloriteid, and garmot grains are éo:mon to
- rare. FEven though augite greins &' rare in soxe samples, their presence is
significent. The shape of tho augite grains is deterudned by cleavage; thin
dolicate laths which have saffered little ebrasion during transportation

protrude frua sumo of the grains. Intra stratal solutions have otched a few

of the augite grains and most of the garmot grains., Zircun graioe sre euhedral

and have a lenzth to width ration of about 2.5:1. The tourmaline grains are
prisnatic,




Zoned sircon suno.—A tone chiractorised mairly by wminerals derived

froa mtmwrphid rocks ¢ but particulariy by the presence of soned iircen'
erystels, is prosent in part of the Forok formation in the Barrwr area,
snd in the Tuitu mesber and the lover part of the Tupagoruk momber, The
soned zircon grains &re unuelly dbubly terdnated, have a leng‘;-!; to width
rafi_o of 311, aud ere yellow or t.lfcry Light pink. Ovoid pink end color-
1038 zircon greilns ere elso proescut. Other wminerals are gai*hnt,' tourza-
line, picotite, biotite, andalusite, and muscovite, A few tourmlim
g,fains congist of deeply culored ovoid corus enclosed by I‘z;in-tly colﬁred
ovargrouthe with prismatic foces. The core &nd the overgrowth of an
individual grain psy bo the sam color or different coilors. Many garnet
graing are etchod., Other mineral grains are subhedral or anguler,

: Euhedral sircon gulice—-i gone of long euhadral sircon grains occurs

in the upver paxt of the Topagoruk menber in the Mrade-lunalik-Topagoruk

érca. The eulicdral sircon grains arc colorless ard have longth to width
ratios which exceed Lil; first order brisma and pyrandds erv couron,
| SOmb pink sircoli graSus &re presont amd they heve pore couplex crystsal
. forms. Oarnet, twrmalinu, biotite, muscovito, andelusite, picotite,
and chloritoid compleote tho mireral esvemblage. Andelusitae ﬁaina &ro
prismtié, with single terulnations of complex pyrecdds, and many con-
tain carbonsceous inclusions oriented parallel to the ¢ axis. The bio-
tite plates are colored doep bruwn or light-rust bruwn,

| Olaucophane-hornblerdo gone,—The base of the Mcopbaae-hmxblendé
loné_ is defined by tho greatest depth at which glaucophane 1: encountered
(2,981 feet in Umiat Test Well Mo. 1). The top 'ct the sune -13 marked by
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the base of the biotite sone described bulow, The sone is present in the
upper part of the Topagoruk member in the Barrm—fa‘impaon-m Creek-Undat
area, 7Tho glauccginme;horxxblerﬂe gono and the eihedral sircon zono are
therefore siratipgraphic equivalents. The minorel suite of this zone in-
cludos gernet, touraaline, sircon, blotite, muscovite, andslusite, horn-
blendo, glaucophane, epidote, picotite, and chloritoid, Oarnct greins ere
pink or colorless anxd a majority of thea are otched., OClaucophane grains
are blue to lavender pleochroic leths with good cleuvage. The hornblende
laths ere pleochruic deep blue-green to green end axe rare to comwon,
Both deop brown ard Yizhi-rust bram plates éf blotite are comuon to ‘abun-
dant ‘but; never con.,*':f;itute more thun 50 porcent of the minersd suite,
Biotito sonc.—In the Cape Simpson area a gone containing dark and

1ight-rust brom biotite flskes is present in the Seabee mewber. The
biotite flekes ars gubhadral to euhad;ral and proninant in the Lentoxdtic
beds of this member, constituting wcr 90 pe:rt;eixt ﬁ!‘ the heavy-aineral
asscublsze. Tho &versge thickness ropresented by this gone is 100 feot.
The subordinate ninerals are glaucophamw, gircon, toursnaiim, andalusite,
mscovite, and chlaritoeid,

Rounded grain sone.—A Bone characterised by woll-rounded grains of

andalusite, garnct, glaucophune, cpidote, chloritoid, tiotite, muscovite,
hornblende, tourmaling, and sircon is characlerisitc of the Cubik forua-
tion, The high degroo of roudding of the grains and the number of the
minoral specles present are t.hé criteria for the dfferentistion froa ell
other sones, Samples of this sono were cbtained only froa a fow of the
8irnaon c.om testa, | |
Figure 1 1ists the stratigraphiic units, mineral species and their
porsistence, and the ranges of the heavy-aineral soncs. '
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ostic Minerals

Figure 1. Chart showing stratigraphic units,ninanlapecios.ud o

S . their persistence and heavy-mineral scnes.
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COHRELATIONS OF HEAVY-HIRERAL ZONGS

Regional heavy-aineral correlotiocns can be made when he&vjv-:aimral
gonss persist laterally throughout a sedimontery basin., The persistence
| of sones within the basin is dependent upon the source rocks and their
- arcal extent, weathering, trwmpwte;tian, deﬁaoait.ion, facles p&ttafnss s
and dingeresis. Sue heavy-mineral soucs in isval Petrolews Eeserve No,
L sre leterally extemsivey others ere koovin omly in local arcvas (primarily
hb@eca'use equivalont rocx undts have nut becn saspled in Burrmndlng arcss).

“%he rounded tourmalino gone is present in South Barrow Test Tell No,
3 betveen 2,430 amxt 2,69 feet of dopth. Mo olther welin panetrate Triassic
rocks in which this sone eppears and froa which samples are avé_;’lable. |

ﬁ’he prisnetic tournoline gone occurs in South Barrov Test Well Ko, 2
at a depth of 2,353 feet, is proi:ablj. present in South Dwrros Test Well |
Ko, 3 betwcen 2,100 and 2,300 feut (no sumples were taken in this fntorval),
and is represented by one sagple :_n.s:l,mpaon Test Vell Mo. ) at 6,173 feot.
Ko other wells havo pumtratéd oquivaient. rocks, |

The augite-nuscovite sone can be traced Iro;a thaiat Tost ¥ell No., 1
at a depth of 5,995 feet to Cumalix Test Vell Ho. ) botweon the depths
of 5,972 and 6,93 fest, The full vertical limits of the zmone may be
greater. than thoso stated, as thoso limits are controlloed by the available
| iﬁmpl«:ﬂ. The northward thindng and gradual pinching out of the beds in
which tﬁia Bone occurs, as mpreéentod in tho sectlon from Cuualik ¢o
Topagoruk, is probubly the reason for the absence of the sons in Simpson
Test Tell No. 1 and tho Barrow wells. )



The most cxtensive sone 1s the soned sircon sonej it is represented
in 21l but ono of the deap test wells, The depths in the various wolls
in which the sone occurs are tabulated below,

¥ame Depthf) in feot

South Baxrow Test Foll Ko, ) 1,907-3,330
South Iarrow Test liell Ho, 2 1,299-2,330
S8outh Barrow Test Fell Ko, 3 ), kc5-2
Sismpson Test Well Ko, ) : 2, 3602
8inpson Core Tust No. 28 2,502-2

Fish Creek Test Fell No. 1 5,530-6,009
Umiat Test Well No. 1 3,193-4,168
Ounmalik Test Yell Ko, ) - 2,15)~-3,755
Keadus Test, Well Mo, ) | ?-L,223

The zons shauwld also be present in Topagoruk Tost ¥Well Ko, 1 between
2,000 and 4,000 feet, but no sanplce are available within this inter-
val. Drilling in Simpson Core Test Fo, 1§ was stopped before this sone
wzs encountered; however, it wes penctrated by Sispson Core Test Mo, 23
at a depth of 2,502 feet. In order that figure 2 be more coiplete, the
saction from 2,502 feet in Simpson Core Test Ho, 20 is projected to Simpson
Core Test Ko, 14, _

Iwo zunes are stratizraphic equivalent.é - the eahedral gircon gono
and tho glauccphano-hornblende #one, Yhs ethedral sircon sone occurs in
Keado Test ¥all Ko. 1 &% a depth of 2,97 foet, in Cuimelik Test Well Ro,

1 frou @ depth of 250 feed to 1,906 feot, and in Topajsoruk Test ¥Well No.
1 froo a depth of 304 fecl to 1,209 feot., RKorthwerd and casts.-ard' the sone
gredes into the glaucophane-hornbleide sony in Simpson YTest Well No, 1 and
.Mnt Tost %ell Ku. 1 respoct,:!.\tql.y. The gleucophane-hornblende gons ie
presont in South Barrow Test Nell No. 1 &t a depth of 165 fect, in Siupson
‘Test Well No. 1 fraa a depth of 130 foot o 1,297 feot, in Simpson Core



Test Ho, i frou a depth of 320 feet to 1.,21.3 feat, '1n Fish Creck Test
Fell ¥o. 1 from 2,920 to 3,030 feet, ard in Uaiat Tost ¥ell Ko, 1 frua
750 to 2,901 feot. ¥he mineralogical differences Letwecen theze two
soncs are atiributied fo differences in scurce rocks and t.‘neir contribution
to subsequent deposiis within basing of nore or less dofined liidts,

The biut_t;e %ono has becn ldentified only in tha Cepe Cimpsun ereva
end is discuus:d in the soction dealing with lecal correlations.

The rounded grain gone ocowrs only in Sispsovn Core Pest Fos, 1-10;
ﬁcwev:.:-r, the Gubik forasticn, in vhich this zone ap;mérs, covera auch of
the Arctic coastsl plalin, Banpies fyua other wellw vore not taken. In
fizure 2 the rounded yrain gomne has beon projected frua the Gimpson core

tests to Simpson Test Wcll No, .
Figure 2 illustrates the regionsd dgtritution and correlations of
thoso heavy-adnorad sones,

Local distritution and correlation -

In locsl ereas correlstions msong wolls can bo made by using the
wajor heavy-uineral zuncs, &nd in one casac, estallishing subzones within
the nmajor sones. Cape Simpson énd Undat are ereas where detailed curro~
lations are possible, |
| | 'Cape Simpson arca | -

In Simpson Test fi'eli Ho. X end Sioson Care Tea*;s hos, 1;-'1;, 6-10,
the recognived mineral sones &re those of the rounded grain scne and the
glaucoghanc-hornblends zune, h.l'tho walls atart in the rounded grain sone
and ponetrats the glaucophane-harnhlende sono ba;uaat-h ﬁ. Recognition of
this contuct, hasedmﬂlochwofm, hshﬂ.nh‘&.mﬁsﬁﬁy



%0 define tho base of the rounded grain sone (Cubik formation), Lack of
equivalent stratigranhic saxplos precludes the posaibility of a more detalled
corre¢lstion within the glaucophane-hornblende sonce Tho heavy-minsral sona-
tion of these holes is shown in figure 3.

Corrclation of Simpson Care Tests Kes. 13-17, 23--26, end 20 is pO;Eaible
using the biotite pone and the gleucophans-hornblende zore, &8s shown in
figure L. The countact defined by thuese two gones marks the umonfc;rnﬁt.y
between t!:(; upoer part of tha Topagorux meiber and the bese of the feabee
neaber,

~ Uiat area

Subzones established within the major heavy-ainoral zones are used to
‘\lnak:e dotailed corrclations in the Gwo ab test wells, Table 3 has been
constructed so that the sarmples used for corrclation sre placed oppesite
their equivalents. The heavy-aineral sﬁbzonr:-zs are desimated U~1, 2, 3,
etc.y and ave briefly described in table 3. Saaples in s’ub;aonr_;a U-4, 6,
and 8 proved useful in correlating the two wells. Saszples froa d2i feel
in Undet Test Voll Ho, 2 and from 1,733 Lfect in Umiat Tost ¥ell) Ho. 1 cone
tain 79-83 percent garnst, 7-16 percent sircon (length to width ratio, lLzl),
L-9 perc'cnt. brovn tourneling, l=3 percent green tourasline, and Y-2 porcent
hormblends. Sawples at 525 feot in Umiat Test Well XKo. 2 &nd 1,43L feet
in Ualzt Test %ell No. 1 contain 69-71 percent garﬁet, 1-9 percent smircon
(length to width ratio, Lil), 7-9 percent brown tawmaline, and 1-2 per-
cent green tourmaline., OSawples frum Umiat Test Hell Ko, 2 at L0O feeb
and from Uaiat Test “ell Bo, 1 at 1,350 fect contain 19-29 percent garnst,
9—1d percent sircon, and JO0-L5 percent towrmaline., This accordince of
samplos is the basis for correlation of Umiat Test Fell Nos. 1 and 2 illus-
trated in figure 5.
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_(:orrelatiUn of faulted section, Wmiad Test Fells Roa, ) and 2:—A
reverse fault has been recognized in Urdat Test Fells Nos. 1 and 2.

R. G. Reesc -‘-‘/ has dosgribad the fault as cutiing Bialal Test Kell No, 1

_ at‘2,01;5 fest, with a throw of 750 fect, and with the seciion from 1,300
to 1,530 feet being repeated in the scction from 2,045 to 2,700 fest, To
substantiate this correlation coparisons of heavy—dnersd sulles were
ﬁde. In fizure 5 and adso in ta.de 3 the section belov the t&ulﬂ is
Ial_hulem épgosite ita supposodly equivalent section., On the basis of the
availéble sanples u;e follusing heuvy-mineral correlations are apparent,
Seaples from 525 fect in Umiot Test Pell Ko, 2 and from 1,434 feot in
I.;ﬂiat. Test Well Hu. ) which arv placed in subsone U-B apparently belony
to thoe sanc subzore as the sawle frou 2,276 feet in the projected foult
section of Unisd Test bell Ho, L. fGhe mﬂe at 756 ‘feot in Umtat Test
¥Well Ko, 2 which is placed in subione U-5 seens to corraléte with the
samplo from 2,337 foot in the subfault section of Uaiat Test ¥ell No. 1.
The subzone U=3 sample Lrom 1,792 feot m Usdat Yeat Well Ko, 1 seens tu
correlate with the sumple from 2,542 feet in the subfmlt section in Usdat
Test Vell No. 1. This clié“se accordance of hcavy-::inafal éamples t;oa;ns to
pubstanticto the interprotation of the fault in Uwmdat Tes' VWell No, 1.
Cormlati;:)xm of Umdat Teatl Yfalls los. 1 and 2 end of the faulte-d section
" 4n Umdat Test ¥ell Ro, 1 are shoun in figure 5. Sa:ples were nﬂot &voil-
sblo to chock tho fault in Undat Test Holl Mo, 2.

4/ Hesso, R. 0.3 Arctdc Contregtars, Inc., porsonal cammrdcation,
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INTERPRETATION OF HUAVY MIN-RALS OF SEDTKENPARY ROCKS OF
BORTHFRH ALASKA, IN RFLATION TO THI GEOLOCIC KISTORY |
Yriaseic |

The Triassic sedinentiry rocks of northern Alaska ere represcnted by
an wluost uniforn thickness of 8lightly less than 300 feot of black sha.'le,
8ilty sandstone lq,nsw, linostone awl cherd. %hesze t'Ocks gre miown in the
"aubsurfaﬂe at Point Barrow, Cepe Siupson, and Topagoruk Test fell Ko, l,
. and in outcrops in discontimious exposures froa Cape Lishurne to the Sad-
3 1&%1%3 Hountains, .Tha kneun scuthernuogt exposures of Trilasalce rocks:-
1n northern Alagka are gooroxfmataly elong 63° ﬂ. la'o., and may have bee,n
- more oxtensive but are now renoved by erosion or buried by poub-'rriaasic
thrust faults, In tha Upper 7 Triassic (Noric) d.epeait.a, the pelecypod,
Konotis gubcircularias (Gabh) de the nost ebundant fossil bLub 8 nct reli-

able £s & criterion for Antarpreting the depth of the sea bottoa. On the
basis of 1itholog and wdformudty of ihicknass, these rocks wero probubly
deposited in a i‘elatively quiet shallor sea, Undler thess conditions, the
major agents of sedinent trans;ox-iatiozx and distriwution iou:.d be nﬁve
action and bottoa currants, The nct effoct of such activity would bo the
eventual destruction ¢f less rosistant minersl grains and e&brasion of the
moce resistent wineral gradns to roundsd forus, The proesence of rounded
-tourmh.nlin?; and gircon grains in the Triassic sandstone of Suath Barrows
Tept Violl No. 3 may be attributed tu tho Kbove-nantioned processes. The

- Triagsic doposits way ov.n be cauposed of grains that had alroady gono
thfmgh at loast one cycle of doposition and were rounded priar to Triassic



Thus far, little c¢vidence regardin}g the pource of Triassic rocks has
beon fourxl, Unfartunately facles patiorns of known Triassic rocks, in
northern Alaska, do not indicate the prodbable source aiea or how far the
- greins have traveled. One possibloe source rock, the Neruokpuk schist of
| possible pro-Cambrian ago, orops vul 30 niles south of the Sudlerochit
_ Ilmrrﬁa_ins and soutains rounded tournaline end zircon prains, The tuwuriaa-
line grains are an olive—green vericty siudlar to those fourxl in Yriessic
gandstone et Point barros,  Ehether or not the MHoeruokpuk Bf:hi&t. Bid UX-
posed to ercsion hlere or elsevhere during Triassic tiue is not knai carly
Cretacecus &and ywunger perdeds of faulting have brought it 4o its present
poaition at the surface, The siwdlarity of tuuraaline greins in tho Ner-
uokpuk schist and the Triassic sxndstone ab Poind Barrox e the only
Widt;qcu that suguests that tha Reruokpux echist was one of the awurco
rozks of Triassic dopouits. Petroloy of other pre-Triassic rocks shich
should also be considored as possible sources 4s too inadequately kuown
to Justify discusalon, |

Jurassic

In the Point Barrwi-Capo Shimson arca Jurassic rocks rest conforuakly
on Triussicy deposition apparently wies contimuous. In the southern brooks
Rango arca (Bsdrd Mountains), however, orogenic movemenls began in carly
Jurassic time, Initial east~trending thrust faults and folds were developad
s a result of cagprugsional forces from the swuth. Rocks involved in this
orozenic moverwnt were Triassic claustics, lirestone, end cherty Cerlonifer-
ous-Perulan dimeatons, chert, and clastics; Devonian clustics and limestone;
and Silurian anl pre-cilurian greonstone schist, mica schist, chlorite
schist, quartsite, calcareous schist, and carbonacewus schist, Mafic
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.1gnccma mtruélveé and extrusives were eaplaced and the area because a land-
ﬁba. During this time the shoreline regressed slowly northward but pro-
Sably never extended much farther north than lat, 68°% Along the southern
littoral and neritic zéxx:a, Jurasslic sediments were deposi\‘;cd in angular
rélatiorahips with Triassic and odder rocks. That this orogeny, with its
developzent of a l.itéwlogic:ﬂ.];{ 'cuﬁplex source area, is recorded in the
.‘h'u'lassic clastics in the Point Barrow-Cape Simpacn erca ls demonstrated
by the winerals in the hcm’;f—zaimral sulte--hornblende, garnet, and EMSCo-
vite. “The one sazmnle froa 2,130 feot (sec fig. 2) in South Rarvow Tesi
: ﬁeli Ko, 3 froa Jurassic gsandstone, assipgned on the basis of its nincral-
__ ozic suiw. amd grain shape, to the rounded tourualine gone, damplies thet
the earlior part of Jurassic sedimentation in the Barrow erea was edadd ar
" to Triassic daposition, The sandstones hizher in the Jurassic seciion, as
in South Barrus Test vell ilu. 2, that; contain a greater variety of heavy
nimmla refloct the de_cwed, though norsl 3 chan;,es in the source aren.
Though the grains probably traveled a 11mur d..at.ancu of epprodmately
‘300 miles they were nob subjected to as mt-e:nsu oscilintory action or
reworking as wero the grains frua older Jurassic and Triassic samdstone,
as shown by the prisumatic tounsaline grains,
| Crotaceous

In the arca of tho present Drovks Renge snwther orogeny that folded
and faulted older Jurassic amd pre—Jurassic rocks Oc:currél during the
‘1nterva1 betwern Late Juresasic and Parly Crotaceous. Mafic intrusions
| ioro eanleced, Lower Cretaceous (Vipiicuak formation) graywacke-typn
clastics were depoaited unconformably on this structural complox. North-
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ward in Topegorux Test Tell Nu, 1 the Okplicusk furmation shois no eigni-
ficant anzular discordance with the Zingek formation. In Owasalik Test
\fell Lo, 1 and Zopagerui Tesl ‘oll No, 1 the Ulgpdkiuak forsation is rupro-
sented by interledied sflistore and shale frum which no suiteble heavy-
Bincral cuncontrutes cuuld bo propored. |

AL the close of Ckpidorusk dine mountain bullding was rencved in We
Broois Raige arca, Tne Lalrd Mounialme granitic intrasives were foracd,
and najor haust fedts and dsoclingd. £0lds developed to the north of this
intrusive budy. The tup of Who Jipikrualk foraation is marked by a sigrd--
ficani anguiar unconlopsity in the norbhern Zrovss Renge province and to
a lesscr exteut in the Arciivc Foothills pruvince. If Uolikruak sedinents
, were deposited in the Barcow mee, thoy were probably thin and were eroded
Qurin: this tiixw, inferring ths positive nature of the Barrow hizh, The
prasant sspcch of the Barrow high is shown in the cress scction (fig. 2).

The Torok fornction, a fypical greywacks, was deposited on this irre-
gular surfaece, The Torok famsation consisis of a southern facles of
lensing coarse sandstono axl conglouerabe thet grades nortlevard iht.o iner-
bedded siltstonn and shale and gradusily to predminandly shele. ver-
lying the conloieratic and sundstonc facies is a shale unit (upporamost
Tarok) that represonts a southyard winulion of the sea durins upper Tarok
tiee,

Heivy—nineral saples from the basal sawxdstors of the Torok formation
4n Cwealik Test Toll No. 1, Tovagoruk Test Wlell No. 1, and Uidat Test hell
Eo. 1 indicate by the sppearance of aujlte, chloriteid, garmet, and anda-
lusite, thet Jurassic mafic ignewus rocks and earlier mt.axgorphic rocKs
wore cxpused to erveion during early Tarck time. 4s erveion proceedsd in
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| tho smtimrh Brooks Rango area; the sca of late Torok tine trenszressed
farther end farther south end covered at lcast much of the erea nor repre-
sented by tho northarn Hrooks Runge. Torok timp was terainated by grodusd |
uplift in the Brooks Ra:ge, which caused northward regreasion of the soa.
This regression initieted Nanushuk group doposition in ths northera
~part of the present ;foom*.lls and coastal plain arvas, Althaugh cuntin-
ental f-ecies of tho lover part of the Karushul group ere xnwn to the
sauth, the gection reprusented in all the dec) walls §s tho marine Tukbua
m_abc.r of the Urdet formatlion. The base of the Tuktu mauber (Losel dSame-
ghuk) and the top of the Torok forastion is a gradationzl conlact, Vhore
litholo,y is einilar zad faunsl control liwited or lacking, the precise
contact of thesu th.o units cannotb be oleted with corieinty. Likewise, the
Tukts merber is gradetional upward into the Topegoruk mesber. The source
PN 01‘ the Nanughuk group st hove included, in addition to cerlier
bosorolc and Jete I’nlec&:@ rocits, cunsidercble exposures of early Poleo-
goic potemorphic rocks and more varied types of igncous rociiz, The zoned
gircon son:, charcclerictic of the upar part of the Terok fur:ﬂation; the
Tuktu member and the laier pard of the Topagoruk rvmber, shovps a marked
dncrocso in the ocawrrance of chioritold, apdaiueite, end gurr}ot——:iimrals
cheracteristic of dynamically metemorphossd rocks, Picotite wey have bean
derived fraa either the mafic igncous dikes and £11ls or motaworphic rocks.
the tourvzaline grains thet heve ovold cores surrounded by WLsrg;*owths with
fresh crysted facos suggost derivation from old sandstoncg and metuaorphosed
liéd.’uncnf.am';,‘r rocks that had been nireralised, The euhadras tourmaline |
greins may have been derived frau these mams rocks as well s froa granitic
intrusives in the Baird Mountains, The saned sircon erystals were probably
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derived frem the large silicic igreauw bodies and metemorshic rocks in the
Baird Mountains., The influx of ‘these various pdrcrsls in tho upper pard

of the Torok foruation and lower part of the Nanustick praup innlies ercsion

of the verlour metumorphilc recks of the Zaird Hountoins, particularly the
elterced zones adiacent to the large ignocus masses, &nd, at lcuct, border
faciocs of t.hc Jgneovs menges.  These learger dntiusive rocks, thercfore,

were first erposed to erocion dwrdyy this episole. Contimmwed relative
reglonal upiift in ':I*c‘ Daiyd ddaundtaliing arca resddted in further eroslion
during late Namshuk tioe (upper Topzporuk), and the shorelire durdng thet
tine, thauph esclllatiyg, moved northv.oerd, Nunwrin: (conl) deposits are
present as fer porth ez Cape Simpron. A3 cadinenty) facles are not present
pore than 20 piles norid of Gsdet, hewever, tha chorcline trond changed fron
est Lo ncarly nortls.cct fron Uml:d %o Cape Slipoon, Factors te which this
chenge moy be attributed includes (1) grezier relative uplift in the source
Brea west of lwat then in the cpotern erea; (2) preater thicluesces of
depoaits and cougequent filling Iin of the s'r-eatel"n purt of the trough;
(3) deposition of Cretececus sedmonts $n basing scuth ard north of the
Fndicott Meunitains., Capled with this shift in the shorelire ves the de-
velopuent of ivio sedimentary putrographic provinces in upper Topagoruk
tire. The keede-Dualik~Topagorus areu, which is predoainantly nonmardine,
is represemted by the euhodral sircon zone, amd the Udat-Fish Creek-
Elmpeon area, vhich is predumdnently merine, by tho glavcophane-hornblaende
goro. Although the peygraphic distribution of these sunes is pructically
coinciden’ vith the marine and nonsarire facles patterns, there ie no
implication thet they are so limited; the gleucophans-hornblende gone occurs
in ponmarine and marine doposits where they intertongue, GF great signi-
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ficance is the evidence of & pew and predominant swrce rock in the
haast.ern part.' of the Brooke Range as shown by the occurrence of glauco—
‘phanc and the "blue-green" hormblende, Directly south of Umiat in the
Rrooks Range is a belt of metamorphic rocks which include undifferentiated
Silurian and Devonian and Odder schists, In the 1951 field season this
area was studied by & Godlogical Survey field purty. The observations of
 this party and amnﬁraammm of rock saspiep Ly tho sriter revealed Pblue—
green horablemdis® but no Paucophane~bearing rocks. Ihree hypotheses may
' expladn the absence of such rocks at the prosent surface; (1) the glauco-
;ﬁham rocks have been complotely recuwved by ervsiony (2) the Eiauccp.ha.m
rocks bave not yet been fdentified in the Brovks Rangey (3) the glauco-
phane rocxs hove been buried by overtlaust sheets of different lithologic
cheracter during pest-Tupazoruk tise. Of thesza, the segond j.s the wost
liksly explanation, WwWithout this critical informeiion only broad gener-
alizations can be stated regarding tﬁe source x:wka of the plaucophans—
horrblande soney that is, that the acurce area lics within the osstera
purt of the Prooks hange and consists of metamorphiic, ignocus, and in
part older sediuentary rocks,

The euhedral Mpht-ruat-bram blotite grains alse present in ths
glaucophane-blug-mreen hornblende gone may bu volcanic ejecta, Undiffer-
entiated Mesozode volcanics are known in the Seward Peninsula and in the
Alaska flenge. Tha Serraxd Peninsula volcanics deserve mouation as a possible
scurve for the biotite flakes, but no conciusive evidense can bo subnitted,

In the westarn area (Meads-Dunalik-Topagoruk Rivers area) sandstones
of the uppor part of the Topagoruk member areo charagterised by ainerals
of the eubedral sircon sons, Euhedral calorless sircon grains with length
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& 4 probably derived froa the Badrd Baamta:ln m'arﬁ.tic 1ntma1ve l.nd frcln 3‘4& ;
3 groater dept.'ha within this body than the nomd l.:lrcon p'aim of tho e 23l
| soned sircon scne. Doepex erosion of t}ne gran‘ltic ma 15 tharafore 0
I.:.I""';mpliedthringlata Topagoruk tdms, i 1 L e i

3 ;' . Ddfferential uplift- with the p;eatest elev'ation .'m t.ha area uest or

d:tatdnce south of Uidat but probably did not cover Point Barrw or tho wea’t.-
k_ern part of Cape Siapson, CO].V:LIIGI group sediments were dapaai_ted_north
and northeast of Umiet, The Seabeo mosber, oldest. part '6! the Schrader

Elufr fo:mt:lon, reosts unconror.nably on the To;m,amx mmbar and 13 com- _
! “posed of black marine shalo with soms aan(b' beutonitic bods mar the baao
1 ;
Sam,:lca fraa those bantomt.io bods contain an abundance of blotite p'ains

: md are therefare urmed tho bictite zom. me biotitc gra:lns are light— '

; " rust a{nd dark—brum aﬂwdra. Becmao ou‘.' um.u' :I.ntimh laaociati.on wit.h e 0,
. Saritenttss doposits they wre most likely derived fron valcamio 'Je°“~
j The undiffervntisted Mesozolc volcanics of the Swmard Peninsula are, 358111:
{ . the only knom volcanoes which could have supylied the bontonitio muterial.
1 '_ ‘As these volcamts are sbout 1,00 riles distant snd proof of ﬂwh‘ activ:l.ty

~ during this exact tiune is lacking, a reasonable doubt must bol_lnhitai_ncd
;":lft.hoymtobecunsideredasasmrce.. ' | Rt

! : If erosion of pre-Colville g-oup rocks S.a pwmlated as conmmung |
k “10 blotite , grains, tha only pooaible source, ‘wauld be ﬂw uppor pu-t of 4
< 4 the Tovazeruk magbers, Iuout.e gredna’ of ol.dnr (;I'e-uppo;.'pm of Topagomk)
7 N SJ"A oty Fo e TR ?
5 YRR R e

,‘ to width ratioa of b:]. aro dist.inctive of this IO ", ‘lhey' ‘were most '.}'x,,ar



rock.a are scarce and nod of identicul varlety. Blotite grains in the
upper part of the Topagaruk member arc not as sbundant, as in tho Seaboe
monber, being less than 50 percent of the heavy-aineral suilte, whilo 4n
the Scabee m:x{bnr they conpose over 90 percent of the heavy-iineral suite,
 Concantration by se&lmntary processes 38 highly unlikaly. A volcanic
. origin is nore aécepmble, even thagh a definite scurce area cannot be
denonstriated,
- Yourger Crutucecus deposits, fuluza member and the Sentinel Rill
- mawbor, overlie the feabee mader conforwsbly and in the sreas Btudied
are predocinintly shale. At the close of the Cretuceous period the Arctic
Slope was unlifted. Tertlary continental deposits are restricted to the
area east of the Colville Hiver north of Unmlat and north and vest of the
~Sadlerochit dvuntains, A tertiary orogeny produéed broad gentle folds in‘l
“tho Arctic Foothills and Arctlic Coasial Plain provinces, In pary, these
folds wero suporimposed on ¢lder structures, ]
 During the Pleistocene epoch of ‘the Guaternary perlod glaciers occu-
pled the Irooks Range. Outwash yaval# filled valleys glong the mountain
front and most of the lowlands of the coastel plain arca. Locslly marine
shallow-water deposits are present., In the coastal plairi arca these marim
and nomsarine clastics, with some possible Recent deposits arc the Cubik
formation. Those deposils verv dorived fras @l older rocks. Eeworking
proccsses were vigormg and grains are well-grounded. The heavy-minafal
suite of the Cublk formation hnlud;as Num;ad grains of &ll mineral
varieties and specivs fourd 4in the older rocks,



BULARY

Heavy minural residues friaa sandstonos of test wells and core

tosts in NrR-hL, povrthera Aaska have becn exanined., Tho following
eriteria have been uwsed in delicdting eisht heavy miiorsl sonos:

| (1) pressence of dingnostio minerals or mineral suites; (2) relative
abu#imace of a?ax;ific aironralag (5) degroe of roundifing of maireral
grains; (L) distinctions as tv grain form., Triessic and Lower Jurassic
gardstono bods are characterisod by & sonw of raunded grains of tourva-
1ine and zircon. The prizoatic im:rml.ﬁw sone 15 choracteristic of the
upser part of the Juressic in the Sarrow erca. In the Cretaceous sodi-
zentary rocks the augito-muscoviie sone is representativa of the lower
'i)art__of the Torok formation; the zonad wlrcon wone is represontative of
téia uzer part of the Poruk formation, the Tultu meshor and ihe lower
pr.rt of tho Topujoruic muder; ths echedral rircon sone and the glauco- |
phano-blue groon hornblends zone are reprezoniative of the wpsor pard
of tho Topagaruk menbery and tho bictite zone is ropresentative of tha
Seaboo member. Tho Quateruary sedinents arc characterized by the
rpﬁmied grain pone,
_./ | fazo of these von:s m's known omly in local aress, othershave beon
tracod throughout the erea studicd, and lecal @d roglonal correlations
have bLaaon nade, In Unfet Test Hell Ho. 1 heavy—ulngral sones werc uscd
to carrelute & soction ropaated by feulting.

The origin and gaaeals of the various heavy miagrals and hoavy
aineral suites have heen,intérprat.cd in relation to geologic histary.
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