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to r.7!--a4o, U., S. GeoloLica Survey Navy Qat 
p- rty 2 '.;12.c ct atmoturzl 6tiadi58 O. the- rQe.x 

17%; forlc 01 Einuluk Crook and the 
Th13 VX;7:41. in drained by thfi Ayiye.k, 

Lac'. Arx.ktuvuk Rivers, the Chandler and Arx.:;;-.1vuic 
.c- two of Vie work was conc4)0. in a 

an:a r.p.:* 2,000 tc 2,500 squrre 
c1iy )r.i. s- 1 thi rcrT1 se<.;tion of the Arctic 1:`oot:- d.L%:3 

L;,s2r. cr2i-ToxivA.kt,ly 230 eriur.re ii1e ZiG 
c(r„ras.f;ag 211 0.1: Hem?, i the cziztral pert of 

otzlnd 

Tho 2.(J:ut•_:,1 of six wen: R. L. Dctterran and R. S. 13ickbl, 
L;eclogi”.t-3; itid G. 3. Iiberley„ field assiistants; P. E. 
P:Aoraoll, .;.-i7,1ictent; sild J. Kunz;wee.sel mechanic. The 
.)arty utiLzci three for tranollcztation of equipaont and „Per-
sonnel thrc hcutsE.c:tan$ during whi.,-..11 time eleven carvs and 
t;c:.,erzi lihe1. Owinz to the late Spring:NIQVk 
'vrfk:,-; not u.L.f.TtfL:d11:1Li..1 Juril 9, when the pv.rty arrived on the Ayiyak 
itivur; Yicrp concluded. on Fe3si1 Creek on August 27. 

In 1945, 0. Gic, E. J. '..`ebbor, and r. Steffanson made recon-nais-
sance ettirliee of the rociat eaCiag the Chan.-110: River, and It. V7 Fellata, 
R. A. Chapin, and G. T. ih-c.seler along t.‘hv Anaktuvu'rc River G. 
Gryc spcnt, & fc.i along Fossil Crcek in the fall of 1946, and the 
next year was revisited b;i R. L. Dettorman and D. E. 
i.lathawson fJ. Xn 1510, R. L. Dettorrzn znd W. W. Patons Jr., spent 
the first part of the seecon Voioreing the Chendler River, from l'uktu 
aluff to the Colville River 21. These stath,es were de by the DIrivr 
Oil Unit of the U. S. Geological Surve , in conjlInction. Y.:1th the wt:;'*ol,--, 
etha investigatio= of Naval Petroleula Reserve No. L. 

Tkrne, T. G., Gryc, G., Fells, R. i., et. al, Stratigraphy arxi 
structure of the area of the Killik, Chandler, Anaktuvuk, and 
Colville Rivers, Alaska: U. S. Geol. Survey Navy Oil Unit Rept. 
1$ 19146. 

2/ Detterman, R. L., iLathewson, D. E., and Webber, E. J.,.Stratigraphy 
and structure of the area of the Colville River between Ninuluk 
Creek and Urzi.at ilountain, Alaska: U. S. Geol. Survey liavy ail Unit 
Rapt. 15, April 194d. 

2/ Unpublished manuscript. 
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)d in •i.: 'c> At :"': I 
tn.&ch ai 3 tc iD ii 

,i:. 
ce hi J - vo1 t r•.'::,. t' t .0 b13Vtd thLt 1C 
hj,ver oe f?:-' -;1 thh thy Th3a dincgt ari. Qw1ro1 
tcrrac03 am t:r c; thc i.r'jr drac The terc3 cci-
po3ed ol' 'reei1-;o:d .ici it 1w;t in part £ri gal 
ortinct tr, t);:!D c'th. 

ciu's cavci'ed the ecut. ontcrr 't f 
the aca •L ?t1th. 11 e:Duive :ontano glaciers vcro k.'rin tc 
nxiat. to t,hj c.t; QT t th.ik2 t&o wMt SQuthtrn F th11 c.' 
tioi, the; 'ec n't h 'tf'u ie:cwn to ;it-xi tui far n.rth. 
'ipci.tb .n this aru, •ti' rk the earliest and ou nethe:'1y 

rxtend ef tho icc i:i the ;"thi11s ect,io, The idvancc vi co'i,nd 
te the Anaktu'uk fliver veD.Ly and extended a nrth av RooftOp 
Rtde and the ridge formed by G 1dta!i iticline. Glacii dcp<sitc 
ccivur an ai'. of apro.itely 100 qu.re L1ile, arKi 1Q £Qufld zit an 
altitude of I,00 to 1,&X) £eotn Woftp Ridge. The dcpcaoit hEAve 
loct all their zio'ainal £c'turcz3, existin only as low, rolling, 
tundracovz'roc1 hills of glwial ctritus • Glacial atriitione h..vo 
been rexio'icd frca the lro crraties by o4thorin and wind erosion, 
with the forztion of a thin rind. on the e'rface. The' rratics are 
prechrninant.ly ccnglctorats frock the Kanayut formation. The 1&r;e lake 
just vie8t of the .Ana!t&ivuk River and Rooftop Ridge, and the grc of 
lakes just south cl it are believed to be gacia3b in origin. 

StAIGRAPHY 

• Sodirnorrry rock: in the urea of Ek, Ora'd.utand, nd 1ig Bond 
a.nticlinez inc' L. .r Cr zo A ha1e nci N.nuahuk ro.mp 
(Chandler amid U:i.t forzations); and Uppr Crotace*s Colviie rup 
(I?rince Cr ci Schradmr I1LULL' fortix.$). Ae no detailed .cero-
fosal or Lzicrofossil exaiiinttion have yet been coleted, it ot 
be emapha8izcd that the poitiona of :appcid cGntacts, as well as the 
age of oi of the zones, ty be subjcct to char.o. The geoloie con-' 

tacts and ag f rocio e based on d.t'ect field anilysió. Corr 

lated coI ccct1os are presented on plate 3 

;ecent chares in 

As a recult of the l52 ieetiatici oo .r'tant chances hr 

been iiado involving zorx 1, F, amid 0. Thu conlcratc at Ayijak Mea 

ori.nally inaped as the upperoot bed in 5One E, is n placed in tho 

https://prechrninant.ly
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th-ser 7.-,ocks 
*WV nr, 

2.:thirr? thille 

A 1133 
C'» 1- • -/C ‘.; '•fE fk:. 1: 1 .ta y 3 vasA pf sz, -.: : 

id.. fol0..13 

1J2::or of 
thc, b.Y1.3....ro that 

:c. cif :11. tf..(171 
:uk "d1,.11 cP110.3. 471c-n3 ,!;.; iza.7orcr,5.. aist be -:.1.2.1)hr,.-• 

v..L;2 frCT 
IA. r„ri..It. It ic thczySlt 

Jaw exiot thc: 
[7..anule flrcvr, this czi.i.r.*t 

deJf- t;; ?am' C:;711f.12:4":03 over part of the.1.nite:Lzr 

The .11 r.Qnotoicua c.quence of eloly and eilt shalo 
with nu,Tarous thin ibc.;e,Lif li eiltz.-,tarz and hard der:le, 
Dmnwerd thcClalt7 pmzr.2.33ivcly mci.ro silty, brittle, and hez 

dictinct-k,:n Irzcxtone ZdIl".7:rcE3itr" 3t±Ori,8 
Commonly fuund in lcsyc...re in the silt chrlie scctions. Mc- CI:Lay :thosio 
blue grey 7/th n occasion:a forru.nrws cr-..b2.,./ to vif...0.1 

botiv yrry :ram pre?-31' ttjr. to cov‘;rcs.1 inahcz f,n 
Conznonlr. the r.o.fl laze rzrzly ezz'tQralceolle. 

Bergquiet, H. R.., on rrlero:cfsils from zone E along the 
Ayiyakc 1Uver, Aucust 1952. 

Imlay, It. W., Vertoranritm to George Gryc, LI;;;r 27, 1952. 
Detterman, R. 1J., and ilattoa, 1•;. 17. Jr./ op cf...t,„p. 3. 
Patton, V. W. Jr., and Tai114.-x.r, I. L., f.7.t.,:ig‘t.,:tzTaghy and structrze 
of. the Okpikruak and Ydruktezick Alapiza: U. S. GCG2.. 
Sturrey Ear/ Oil Unit flc1iw. /Opt. 25, Ilcvl:.abcr: 19149.. 
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n'i rL:I, ic cp;d by r it.nt onc aandtonc. 
The arh' d5 7.r:i cvn;i.rcbLy froz the under?.yirg r0ck3, but 
the n or 1e.3 :hc the o)dr ricki i-re 
true ryv .c r, huh grcp :n i uia:iç 'ke. 

zone j3.-..T Thktu D14Cr ea5Gd 19LU is z' 
in this rpC t en p?: .c , cc:umn . ItfL'S a no i cr tii ro: 

3 irdi'aid ;c'1.'m -. ziiile et'i 3 tha cotaet !s bccn ;.t 
tr\riiy e' •.h fi..t proc '.f th ring ro.rc c.r.d-

rto:e. Thc .toii ic c çrtcct f - o the th.1e ctt cs by scvc;1 
bunth'ed fct c cv'ed a.'ea. There 2jr ar uneonforri.ity tei.a 
th3 unit S &s th. ra1c diis corthutrd £rz 30° to v1ireas the 
anttone has a 100 to l ° 3ip to the north. Thit disccjnincy ry 

irLLeat.e an au1& brezk ar iay have ri1ti frorn the 1ati 
çetoicy oC th3 1:ale unit. 

The :rine or.e B coGtion .t Tuktu. iUff is L.pprotmately i,CYI4C) 
foot thick d coct of inrbddod shdy to iuceive sandstone, lt 
store, and otlt sh.ile. 3andston, cotapriing about 60 percent c-.L the 
total thCkn3ss, is c tht:wkc, vc:y fine grained, silty, ari1la 
cooa, altghtLy c1cor., drIc ry t grn, and coiiinly wcher 
1'u8ty brn. It is prcdo. rt1y thin cd to shaly bdc1ed, oeuiii 
sorwhat r.oro usivc ti'd to top A thin aewa or chert obb10-
granule congloeorntr occvx cr the bcto o.L' th ectio, Osci11atio 
ripple iiarks, wori trails, pl;31zt fragints, and ix'unstune ncdules e 
co:on £eatues of thase windstoneo; cro becid.&n occurs in the thin.. 
bodded pLrt. 3andy oiltstn and silt &J.e conprisc the roizairdr o 

B Lit TuIcu Bluff. 
S 

The entire ions 13 cetion is ariri; hGver, it is not fcaili'. 
forous throughct. The fossils are moderctei.y abundant in 8ovwal 
wo1l-defined onz.s ceciated 'ith ths ndatino in the loer prt of 
the section. Cleoriccrás cp0, Dcnt1iun ripe, td the pe1oeypod3, 
Inocerams ap., ?1curoa ep., e.'i Te1I'vi he bosn found in thcz-o. 

horizons. 

tyje ione C section r .uz'ed along the ChariU.' HivoiZofle C.c-ThO 

been inc1udd in this report (pl 3, co1uxn it is 1,000in 19U } ); 

to 1,100 £tet thick0 In Liddition, t*io incplete soctions were iaa8ured; 

one of aprwciiately 200 feet near the acit oi Big Jod anticline on the 

Uiand.ler iti'ver, and one of 3(X) to iOO Zoit u the sth side of the iixii 

of Grand.atand antcline on the Anaictuvukc River., 
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•s_ : 7., • :7 -3 • .: •;/:* 7 

•• 4, • 4 ..• •• 

r• ) :7 • • 

g;.! 
.' : • • 

fa. -•7 

of 'T. '2: i 07. t.r.i ct -- citr.a ars 
frl thy :lilt :\ tc-4 8LtQ cari,,Irf.,,ti.one up to .2 fc:It 
in c'siatcr the 1,wur pr; of ti.1,23e conteimd 
inG, r1s cp. • (61..brovn1). 

Tho ;1:2rt.1-11Tr.....r.o5t c:c;:ira'on::, of go:.:Ao dif.Crirs conriderably 
thc,ty-11.3 (2?.. 3 s cilium:I 7.). ie a raorir.c.,. 5ect:ion 
in to t.7.,3 Tuii:tu Bluff, and conzititg 
cf n ort r..LnGtt.ane, eil.t.otor?,, and nilt 
ehale,, Thu typeL.:•titly i.rinrI, thin- to ritzd:..1...:rz--beukti-- A„ 

dczk to giotte - "iiizt bra.!n, and woa..,:.he.:s brown;, 
thri SiltstccIe iitir.totsano comprise r‘bout 

!SO Imrcent of .;;h4.1 tot.,-'3. thickne3a. They c.re diar/i grays ralcaces„ 
ctIrbonrczoc, dzz.z:1 v. ropy flArr structLre. Tronatono nOdules 2.1.4 
rarzatite conrttior.n are mederatcly throl:.ghout, the section. 

The m-.1e2essi1 ast- II...)lage, typical of zono B to the scuth, kerain 
occurs in thin cocti:)n, with Clooniceras sp. ?, Inoceraaus sp. (cl:b-
round), Deutzfliltia Pecri,,an PAracardium sp., anTiellina sp., 
found thizaZthe sard,ir piLrt of etT—sequence.- -— 

The section of zone C 4.)ri the Anaktuvuk Rivers (pl. 3, colulio 13), 
is about Did-lay bctvicen the twc exposures on the Chandler Rivers and 
it reprezente a trcnsitionz.1 Eitage from the nonmarine southerly facies 
to the northerly Llarine. Ilare it is pre:ieminantly a sandstone section, 
thin- to heavy-bedded, fine- to mediwa--grained, medium yellow-red to 
Lray with a greonish cafA, sozs-ohat Lrgillaceous to clean. A few eilt-
steno beds occur zzerbr the braze. Fossils nre absent from this unit. 

Zeno D.--In ita type locality zone D is defined as the nonmarino 
con3lomerate, sandstones end coal sequence imlediatoly above zone C, 
and underlying the varine ao:s J oequence (pl. 30 column 5). The con-
tact vdth zone C is gra(lational and is arbitrarily placcd at the first 
appearance of the macsire white tillartz conglouarate. Tlia thickness 
Of zone D in the i.1'-ea traversed ranges fram 1;150 to 1,900 feet. Uwin7, 
to the reextent nature of tha conglomerate and sandstono, it is om 
of the best expozed units in the area, and Tumorous sections were 
measured and mpped in the field. In adeition to the normal northvard 
shaling, there is a:haling: to 4 lesser extent, toward the east. This 
indicates a north-south structural high vest of the chandler River. 
Hawk anticline would be on this trend which probably extends at least 
as far north as the umiat area. 
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Lir(' 
r.';1.1.-•... / 

t: 
-; • 

41w thYY: ‘:. 
tIwn L19 an:t 

1A;ipr, 
pivnt 13 

,;:t7 TToll 

ft. 

col,Jun 6). D;A:.. 
in re e.,-.)nt,..
of t1.1c) 
ty,,,cts 
sc,,,udDtne 
with a rolts.t...1.-ely 
appoca-r.nc,:-
ha-fever, they 

r...:r:Lr $ ;„ 
; 

not 

r.f • D n :::-,7-sn-(3d• at Orc.r_di.:tnd 
thc niz‘ucttt-:-A) 

cr..-; v.i hc)-47-)..,%*1. ui 
r_cuittee 12 :;:l•ilue 

.Ci;;;t.c.2.y,c 
ca:•:.o.:.ap):, for oc...a/...nal 1-,bbloe 

In iprral bcc,vo 'inc; 
cnn ofz,..11:f1c; hcviover, 

shi2to 11 co,v1 
ca tcf t▪ 'ao ry.;qth, 

Following in brief lithologic de3;;.ription of the horizons ntlf7x1 
on plate 5; 

' Horizon 9570.--Itubb1e of a medium-gra.ined, light-Gray, salt-and--
pep?er sanaiTZna, mcd?rate4 clean, awl r.:4128..-That friable. 

Horizon 911.,(22.--Light-graiy Galt-and-popper eandatono, heavy-beddad, 
coaree-grainal, Oxen, mod3rat.e/y well indurated, with occa3ion41 chart 
pcbbler... Below thiCis a thinne:-bQdded, 4edium-L,Taineds . yellm-red 
sandstone. 

Horizon 2030„--ibb1e QS' a rzsti.u.-a-bcrids3e..„ rine- to =atm-via/x.3d? 
modarately argi1laco7a3„ salt-and-pcp7zr czton 

Horizon ti960.---tono„ very fine plikined, thin-bedded, hiday 
argiltirimtare; almost a siltstone, &xi: gray with slight ipreenish caet, 
Interbedded with this ar3 thin eiltrtono and out shale. 

7 

https://atm-via/x.3d


 

 

 

 

pnd friable. 

Horiv:cn 
J 31 

Horizca 
i3 a medk,2.,-.73..--Icc.t,iir o ic.ui ealt-c.nd-p3ppor 

Horizon d270.--Tan fct of intcrbc.1 rriltstme and fine-Lrainelx 
thinZaToes-driTy esndctone. 

It must be 0.7.- atizc:1 that nearly evewherc the 1,1rizons are 
rubblc triioes, thlrefore itisegA,3rziC ptiQnn, ecnrate thicuPss 
mrasureamts LT%) IlnobtEirable. The z;urff.,::e c:i.res,3ion of these trveLs 
is often ni Nlre then a yegotatioLci trftce, 6c.) it in quite possible 
that different hprzons have bean corrolcLtcd. 

A section sf 1,750 feet of zone D is exposed alf.:ni; the Ghandler 
River on the eouth flank of Big Bend anticline (pl. 3, column 7). 
seen there it i3 a series of interboddod Landstone, siltstone, silt 
shale, and ou0stono, with ironstone both as nodules and layers, and a 
Levi thin sea,us of coal in the upper part. The unit is not well expcsej 
and no attempt ran made to tie the sari.istorte beds to the horizons at 
Grandatarld. TLe;:antoncs are thin- to :wclittin-tndded„ fine-
grained, yellow rod to darLc gray with a Froenish Cat, and usuelly qu:c 
dirty. There are, hov:ovor, a few heavy-tdcd, crxrse-greined, 
salt-and-copper randr in the section; one of these, rear the top, con-
tains a Pr rdii sp. and an unientifJH 
pelecypod wcre found here. The yawl:tore constitutes less than 40 cer-
cant of the soction. 

In r.;oapzrinL: tha Clce:;1.-itaxad and Big r7,11:1 sections with tho type 
locality, it vill L I t'.:at the :a f::crtheiard hlirg ;'.6 greet-
est in the lowcr part of the cr,:once. Th ie cotble 
shale to fine-z.g..ained, tilty semdstoilour and the pable conace.1 a 
of the ti.q) arc ropreornted by ceer3e-zr81nd, ralt,and-pcpper 
The cobble cor.,1a=ret3* reprcacnt a stag,' of rapid dcsition, pro'..)nlAy 
duo to a sucl.don chanyzq in gradient of the exeaus Cs3 they come fro a' 
adjacent highland cn o a plain, wit nly the ccc.4.ru3nt:; ct.vried 
the north. 1.151 the time the pebble c=(21oratce wore dvoaited the 
streaun had attained a more uniform GrLdi-mt and the sedilints Y:ere 
homogeneWS. 
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Spi'Ai1(:LA,1,:..." 1"::::t. •:‘•1(*.',Ir, t,-::•',Y ;.;;;;--iliilos i..7.1 it co,.-.-ic.7,:1,1;/- oc'eurt; 
LA C1.- .: F;)nd, 

E in. t. is deff.nod as the 1iiflr and 
Loction P. The .-v.).41t.act 

(1:',n2;aifo2aa,) it 
to t2I.4 imleh of to 

yncv:ifo;:trityte WI) th,) 
fo:i :a-4(4:J; t4.) talr..t 1,000 feet. This unc:mforwity iLl 

v‘nd wao by an ar.ol;c:iic 
u..4.-"lift a long peri3,3 

orosiai I i307.:‘,72 

In the colut123;:n p'art of the area the of the zone is 
defined by a 1:.asvive1y be0..c.ted quartz-pel.)ble ceg uerateau 'ouch 
a3 140 fi.vet The co:.- glov.-.:Tate is tillitS and eoLtailin 
lenses of coartic-;;;:ainc:.: 5:-.:ndotone. The latter is 
eiti'e Eklir:0t, a C01:11;f.1:.i]. of purfe161y in'cuerved or. CLinzi,7.:,-

1VO t. .3 t zction is a eerie of int4-31.76- .:1-a-1 
Ltd and elny s!!ale, with It.:inor Lulounts of coal. 

bentonit-o. The Ellaly to 4erately heavy bedded, vt..,:,•,y 
fine to 2ra•!: tir htnring a greenit.:i. 
cast, a: VI b.,-o,. -tta to rzi.00rl. nipple 23ariv3I, ald 
and irort.:i r.d i o co4luretion:-; aro CCialaOn in the sectiou. 
Si1t3tono, silt and cl.v nhale cotvric9 all,..7cat 70 percent of the unit. 
The clazr it; r1c blo.gry, cnurbly, ‘iith siltstone 
The thi of eaci bentonite are Izioctly in the c1i.v zahc_lo 
8equene3. One hu:Itired riSt-y foot of this litho/or occurs about 500 
feet above the base of the zono.. Mayo this segv.ence is another 1).i0 
feet of L:Princ Ccri.C.15+13.L.Z, rabbles the upper parts of which has a 11tait ,1 
fauna. Volaella cp., Protocardium sp.., and Tellina sp. are quite 
coAmon (p-17. -37column cozarxres-quite favoriply with 
the zono F. section macttred on the f-lolville itive:7 in 1943 12/. 

The cumpocition of the other sections of none B mapped in the arc,a 
traversed is quite sklilar to that d.escribed. The rate of northward 
sha3.ing is cQnsidcral.a.y less than that of ions I):with the basal con-
glomerate extznding az far north as the scuth liirtb of Big .6cnd anti 
cline, where a few chert peb'oles occur in a salt-a.r.d-pepper sanistorie, 
There appears to be little or no eastward shaling of the unit. It is 
only the more resistant basal part of the section that is preserved 
in may places. 

9/ lava, R. w., op. cit., p. 6. 
TO/ in, R. L. t Acthowsont P4.reof Dabber, E. J., op. cit., p. 



 

5.3 

- • ' , 
. ' . 

t. • . • 

• 
''..s.'1 t ,..' .. -''.... ...;.1. ' . ' •-- ..... t...... : . ' . ''. r ' - ' . ' * • • ' , .. '

' 
'• ' r . '' . ' 

_ 

c( 7- •••:•tf• • 

‘. • . • • . 
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•Of volt-t ;:)..4.c\t aH.t 

740r_2 vlAlAya Tca to;ag;..a,7hic 
cf tho chalc af zunc Y. They etz:y1 f:entpain i=nroc..7i
£akiti rhcA11.- TI-Lcse 
trtc the of t:la cl4v sz,10;5 
"boils or on tl-A,uvxfcif;3$. 1:,Eko it poaai;Ao to recozni th73 
vnit C4vd c;:;locuvz or urn F 

mrc; '!;71!_; :y:;.ver cuts zr:: 301,y olwpc,d. Zone I,' 
entirly pxct.:.11a,y de-posited in cvie. 
bcns Qf t1:1 sc3 ro.coufric /.71rrylz of mire retcp.t Nurui; 

"fm211.3 rockas.LO" 

The V17.:, of1 r c7er thz, s:rca 
tlthoLch t..113 :f,LLd in the field rz..nvs L7oza 200 to LOO-
LI i[k-Lx.ti.al:;! 2f.)0 fc::t ia :.:1:kirra in 04-2 of the coas 
r„coti,4m1 2, :31:1:4Pt wza trat,3d. 
ZOI-430 F ind 0 of z7;aAp 9. Thitt 
Jo e4z11 n p4?.-ct of 
the ev:-:a. ';:as ner';. cn to t1.i.o- t4G 

oreo apsz,r to be. cc. ci.)1e. 

The me:As ().21et,-; e:•:,1c,:mrec of or F era a1lo:14 th3 Ayiya 
tetz,en eainpe 3 kInd 4 (pl. 3, col. 1). nroe burr!rad eighty feet of 
thn unit in (.::!;d ir e.rics of cut bcnIx. alez-c the ctrem. The 
bassi 70 feet in c1i aL;%13, ficuile, soft, darL:ablue graiy, with a r6w 
thin si1t5t3ne bed5 of bet4rite occur in the 
oncocht-A (K7 IJure, ;follow b4atenite iu near the top. The 
roacAlindor of the c-Jcion. in ti hErdert brittac, noz4rhat fn.,:ruginws 
clay shale int;1-t:-1:1c:i. with silt Lhale ar:d siltntcoo. The section iu 
more silty nea.: thQ teop„ with bc,du of 'rt.; Qartonaeus, and ctcec 
siltstono 3 to 12 ineheu thick occurring at regUu. intvrvaln. An 
occasional Inceera,aus labiatus occur° in ths :3iltztor,3. The black 
"paper" .1.1iITE4-47172 IEtiE7r-r1re!Gt,onr... convrutivle t.yp:!xez1 of zonG F 
not seen in thin southern unit. Fory fk;:et of this 
shale was wen !,mmodiLtely urtorlying :len° G on the East Fork of the 
Tuluga River. That eectien containz 1imccton3 ccncretians that ere 
large as 8 feet in di:mot-Q.4'.Th3 ccreu of some of theze concorotions 
are made up of thousands of perfectly prera'ved fossils. Jmucera=s 
labiatue and an unidentified Inoceramus sp.„ SeL-.phiters cf. S. dzilcataluu 
Zia several other amonitca conicag-tge bull;-Ur tire-Tc,ina.-Zrlif—larT.171 --

opecimens still retain the original thell material., This at= concretion-
bearing shale horizon wall scl;r1 at several placca in the area trv.rerced; 
it was aways in the upper part of the sequence, but at varying depths 
below the on G contact. The L1Lck "paper" rhale is very fissile and 

https://i[k-Lx.ti.al
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1. " 1,.f. ...e q11.2 ;:•1 ; .i7.1.1t) ,.', .. ••• _. ;Y. - '- :' • ".-. - , : :I, .!'2 -:HC‘: '.. .`::\-; ,., ! _ 

p rt of t-7.-.,:, 1-..7..;,,,, T.:?.. 
.. , L.,/ „7-r.: inTAr...; .kaf ti.' ot;t1cii„ it iu 

.1.11 .ed ';',.,%zt i- !.- - - ,...:.i..; :-.. 411.7,....:,,cs :.s ..., aro:tonal- ,.. ;. c'.-:.'T.. - - - . d.1,3 to .,Lu 
E.-- Ilic f:,,,:.c....A,c... r.:;.::. :......... ly .t- .,/v/Ility. - - J.yi:ig c:.xi for. mmlon czT,ped b: 

L-- 17:-.1-. , -2;,;nts sre found al(74);.71.!ao ..4 %totia:,..p. - . 
the a;,:or. of 211 tlIc 1.7<(47 in th2 arzu studied. The:3o tQp-
graphic e:Trenr?. ct,:t.V 500 to 70.0 i'cet abe tha 
lQw„ flat va17 jj ty f, k;ni for:a Vle cal relief lar.:th 
cf the arca of i!z • ehuk 

The inco4p1ete Azriy1; :eotion (?1. 3p ::.-0.una b.) 1100.3 
feet thick. At Outcort !!,An the i 1;260 fQ(/,', thiIc (pi, 3, 
column 12). V:13 IA';:t.1 36') fr.,:t is 1zIrc,e1, 
and silt sholo '71til a rev 1vte lcnceo. T"--e r.:i,1-4:ano is 
bedded, very fin2 grained, si1t;',4 calcsroJu:„ gl-oenish gTzv„ and 
commonly 1:5.athz:r3 rust brown. A few pAcc;rpoC.s occur in the limateno 
lensos. They aro ?sneer:1_82., L:umen op., Padcia sp., and ot*:la's 
unidentified. Illuiictely above the )2.--rix: zecti‘n is 40 tl 70 
of massivc cobblo-;-.2n1a cnglomerate. Thi.v*lu thu con,jorat,e 
Ayiyak- th2 distinctive Zeaturc oflaLcii iz tht rLativc1y hif;11 
percentat;e (up o !-;0 percent) of gray qt:c.*:tzito Cables, SC20 of which 
are 12 inches in length. White quartz =prises &cut 5 percont of tic 
conglozoratic co-.1stit:lent2, with black, gray, and green chert for:g 
the remainder. To the north it thins to only a fox feet Lnd conaiNt's 
entirely of well-rounded black chert pebbles 1/4 to 1/2 inch 
A second pebble caig1o:131:: occurs over .he entire area 300 fect 
stratigraphically. The thickness and Si4(?: of constituents remain fair3.y 
constant. The primary difl'o:?cnce is in the rock types. In the south3rn 
part the second conglonr.rate has up to 30 percent white quartz, the 
remainder being bleck and craay chort. In the Outpost :.lountain section, 
the conc1oncrat3 is composed of 60 perccn: black chert„ 3 percent hitc 
quartz, and 37 percent gray and green Chert. Between the too congloca-
orates is a series of interbedded sandstone, siltstone„ and silt shale, 
all more or less ttffaceoue, with a marked increcse in tuffaceow3 con-
tent toward the north. Thick beds of coal und bentonite also occur in 
this interval. The sandstone is thin- to metlium-beddcd, very fine to 
coarse, hard and brittle to loosely consolidated, light tan to greenish, 
and usually quite dirty. A tendency to weather chocolate brown is a 
common characteristic of many or the sands. Tuffacecus material occur-
ring as small white flakes in the rock gives it a mottled appearance. 
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t,. --.' 1:2f l ': :. :̀. • -.., ' 1 . : ';.,- ..;•„( 1: j - - • p-

'11 3•2 •• .••••• C'.: (L)1. 
t 

;;. 

to)_, 
; 1:41 

4T.;a.41..tatz; The 
L.; TIO • ar;) 1: 7.1.y ALTflLtVi 

‘."1 01,1.3 1; 

d A occv.rs . 
out the of the foss.1:.)-

' s zct.c z.i1 .Car 
cf,;(;urs 1.:20 $ Q1iQ ap., 

Nucula 1- sp,, thc L;aptroilod Gzr 5 up.:an 
- :tric 

" 

we.3 noted. ncnir thu1Werrrei 

top of the 142 *c.rztj;ir ction. 

The OutpoLit d.ol.tntain ucct.on (c.l. 3, col. 12) iz leas well e.xpeLerl, 
p,:rt. The inotin'c..ain ia forg.?..c1 'cy the lucre 

tant sonc.ixton:: tv.;thr; in the Ilpper rt, of . which 450 ft is expoa.-A. 
They axe /3!-.a1z,r to LtLut wcubdd.cU, vcry fir19 tiO 

tuffaceoua, iltj,, frie.b11, .1.4f)tt. cronaj,.sh yeili , and ..v ,,?..ather 
Ul US t vihito Th zraen1411 12! 1tnO oncltrs C_:•3 

int 4.-xxia. It ia uuuvlly quit-J hard Scx t.c.1 ni1.;e:vLehl-
ite float vtas r.o.Wd in .the upper part of 1 Dra 
fic megv..faunit La on the Chandler River throuG'iout the sa.r.r.lator.k) 
aoction. 

AV.P. 

R. L., Patton, W. W., op, cit., p. 2.DetterMant 
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Jr 2 • . 111 F • t ; 
.4. 1.• 1 cl .;;..0 t:47-1-- oatour rr-..77. L3 prepared in tb3 

(.4.21.41. tu accurLtely 
Alg 13-ylct th3 

it. N1:1 41 net of ::::,- - . -;1.4.j.rzry 
T.;;,-4toh the 

# -1”!-.11 clircetV 

Tji.6 
ZL..."..44 by to gl-re 

catsit;.;.LLa3 of 1:oiLtn. piciccd by Ezcoz;e ar.<1 
_12-11 t 4:2;47 en.). ailt:tplex. This i'aff..7n:-A-.1-..ton lazza3 

zurzar. It 18 cuggcatc.-,d th 41foti.sirc, 
c(or...t.ux-..c..ng be Laroci or. urizontrolled nosale 

Th's:! field c.jolozict cm use thon 
c0..? y with chf. ultitud.:ci-zing ta'i. 1, viZ 

Elti3t.' bo eirephezizodo 
75.t czt,r.;.1 Jr. pr ring a prolfc-f.'..r.ary. 

.f.) to were vec:1 in all the structure-coatour 
rork. c 1 ati ro taken from the 

In ; !:W.-

c. (.41 ptCJH. Move werc then chocked 
in 1.11 fiold ar a e wzr cticable; it is impos-
sible to iczac of ',he pois, ais the truzeo usmall,y shoo more 
clear-1,y on a i21.otora2h thzn they do on the ground. In addition to the 
photozoolcgic cormtrol points, nwan'ous other points wera picked on the 
nuubered Lre;;:e1).3 sz.id alsv on tracoa that wo.oe not shown on the photo-
eclelegie map. A trierk;ulation net waa established and the altimetcrs 
used to dotoriathe the altitudes of the iy.:ints wore checked at the triangu-
lation statioas. 

The horizon contoured is the same 1.,oth antilincn; it was crIA.-. 
trariV numbered an horizon 10,X0, and ie the cor.tc.:t between zenon D 
and E ce csWil:'.ulic.d by the first occurrence of the fossil Inocerarms 
sp. (linguiforz). It uus reclized that in using such an occurronc—e ot, 
locate the datm plan, there was a chance that the horizon would 
migrate olichtl,y ulrip.rd ton.;-d the north; hwaver, av change in the 
structure contours an a reault of this migration is believed to be in-
significant and well within the limits of error of the mapping. 

12/ Brosges W. P., and Reiser, H. no, op. cit. p. 2. 
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• :-LVor 1L‘'4, rIC.p Vrr,t3 
of 1.-:io.1 c.(;. - )1 caruy frcl..1 the Chandler Lz1x, end slew stcepor 

cj4 9,cu, 11;.-d aunt!, the flanks of the r.cturc. The 
eltitud:s of su;;;-, of th refereme points at the west e.11 of the struc-
tura G:r a:; 200 to 300 fc.Qt. The field investigations 
shc.,ve, a ::a2il'Ication to the anticline in tho form of a ercal 
tir,..unt fault z3unz;th. eolith flank of the structure. This fuult iv 

of the axis in the area of the struc-
tvral high; n,z at-;:ti,:hic th-:vw of abclut 300 rect.. The had() 
12 6)!‘). A app;ratizzatsly the saw, distance north 
of 1:21e exit: is ;.:3 a fault, us the strnta appear to b3 
j.n 

At the t.xia tix contoured surface haa an elevation of 2,600 to 
2,650 feet. to the tbiclenrics of the measured section to the 
co.e,h, this cc horizon would be 3,900 feet above the base of 
tone Z. • D.Ipenling on the location of a teat well, its pocition would 
be about 2,630 to 2,950 feet above the base of zone B. Inasmuch as 
the anticlinn iu'aout 7 to 0 mile° north of the type zone B, the sec-
tion enecunticr*1 'amid protably be somowhat more shay. A geophysical 
line about 9 milea east of t:40 Hawk anticlinal trend (party 144, line 
4, 1952) ou:Ald be int.arpret!A as indiestting ctiaht reversal at depth. 
If the strface etruct4re is ,an oxprecoon of the structure at depth, 
then it would be a good eito for a deep teat, A accond interpretation 
of the Geopkrnical linc uight incUcats, an unconformity at about 0,000 
feet along the lino of the uniformly fls.4 dips. This would fall some-
where ii the Torok-Okpikruak'section. 

The planimetry for the Hawk anticline up was taken from the ori-
ginal uncontrolled moaaio nap prepared in the Ilaahlauton office in the 
winter of 195142. A check on the photograptlic scale of a number of 
flight lines was made by picking two or more distinct points on a 
photograph, and then ccuparing the photoecalcd distance to the distance 
as determined by plavc table and ulidad°. The photoscalo v4as accurate 
to within 2 to 3 percent; consequently, there will be only minor chungcs 
in the structure contours when plotted on controlled plunimetry. 

Grandstand anticline 

• Grandstand anticline is a major structure about 50 miles long in-
volving complexly folded and faulted Nanushuk group sedimentary rooky. 
The resistant conglomerates of the southern area are shale facies 
hero, and the incompetent boda do not form good traces. Gencrall;r the 
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zztf1C TL.in Uicr. Fro!a tilcs 

tO tala 
;)71.k. f-y1; Jailcs eact a the Ar..A..c., .tv.,:u:c 

vicst cf 1;11c.: 
.

• Vie Vic t +_:•7;;;:?, 
fv.rit ii ti 

t Jf: 3.cx ertz 
C.; by artta;.11rLi 3 

j;23i. 
1 thf: 

C it lo t)e i4 rCO ZJ 

*.:(f thc.1-1 i likoly to be nrc 
(..'; 'fr.:. to the 1 Oi;LC 1.r;a1I (1;1 ) o Thcro .4re 

.:4.2c2ne, 
0.;.1c. is 1.21-7; 011zr,dlor ;lit!: the 

teat i:e11;.•.;k:.,o to 4.--,1!) \I-glic.4,;UVU k flivcr 0 T*, • t'i) it 3 14, pwe jut 
befo;,-c itacrick From th.c 
th.3 t-Qe tirge if:est of tlice atrUCt ur:.; ycht.3.1.-F; 
avectU.L.:3.. rtvo:• .•via 

An over-al cl4s1- cbcut 200 to 300 fcit is indicated fur,:-.) 
Grandstand e.nticli,v), sot of -.he (.11ad1r ilivQr. Greater cloture is 
possible as the a,..at :renti;/ cQ;Itinuce; hcrevor, at thrc er;.; 
no apparent structurG tr4cs for u actAr.:vJ of 3 to 4 miles in the 
valley of the Tulug41 River, it is iu:iossible to ccntinuo the contoured 
horison. The aroa of closure is cut near the woct end by both a trans-
verse and a thrust fault. In both caeca the atratigrarihic dit-
placement is not in rix.ccus of 100 feet. ,.cat of the Cheadler River the 
stratigrep,h1c throw on the axial fe.ult is in the order of 500 to 600 
Loot. The had° of the various faults is ac follms: at the Ayi:rak 
River, 450; C.2:zzAtnr River from south to north, 40°, 170, 60°0 and 0°3 
east of the ChkIndler River no hada roarlir3a were obtained. 

Orandatand Teat No. 1 is believed to be locatod on the north 
side ois the north,rnmost thruLt fault, in north-dippina strata. At 
this paint tto strLaturo cQatoura indicate no affective closure on the 
structure. Hawever„ as stated proviounl,y, the oontinued east pluno 
of the anticline increases the possibility of closure. 

• 
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stand Test 17311 Nve 1 s'..:-.rta c.iout 2,600 to 2t6'.."0 feut Cowa the 
7.,. Th3 

305';..) bt:5.J.;cfL.0:'L D. Gran& — 

./ro B. niltetozo, ar.d coal sc..7,uence encountered in thc 
ho13 tQa r?1,1th. uf SO) fcet is cc.rrolat.sd dir;.;, pcxt:astly vith 
of zen3 D tn:It hca th'; reqnsi4o o: 11.-the360;;/ U.5 0:1,,x,..;1 in :1:3 
of (rad; icii 'd clso to the south in tho typoe, 
A well locctcid on the strueteral high eLst of the Chnndlar RivLr weti2.d 
be nr.-.- Iro:d2rttcly the saz-c stratigraphic distvrIce eocive tho ba.se, of 
13, 

On the Grrn2sta-nd etructuro tho photoi;cclogic :rap is quite differ-
ont from the istructarc-coutour map recultiag from the field studieo. 
This in .prinkirily Our, to the comdlex nature of the etructure, and also, 
to a batter field 1.ntcrp.7etation of the structure. The axis had ori-
ginAlly been plue1 farther north where the lox-angle thrust fault fcrma 
the escarpment south W.' f2,randsand Test Vrell No. 1. The investigations 
thie your placed it in its trua position about 6,000. feet further south, 
in lino with the cxic oa both ides of the river. A good reversal was 
found just south of the area of complex drag folds and faults on the 
east aide of Chandlar River. 

The planimetry for the Gramdstand structure-contour map, in the 
part west of the Chendler River, was taken from uncontrolled mosaics. 
East of the river the maps prepared by the Trimatrogon Section wore 
used. This creotod saacwhat of a problem in tying the two maps; it wrs 
expected that the Tritrogon Section would halve the maps for the vest 
side of the ri7er ea,7,,pletcl in time for this report, howevurs as the 

rem not ready;it was decided to use an uncontrolled moecic c, It 
t?.;unt ba t.hat the position of the contours west of tho river 

çr chvng2 se4oahatthc tranriferred to a controlled planirnstry. 

114 Bend anticline 

An wee previously stated, there was insufficient time to check the 
photoznologic structure-contour map of Isig Bend anticline. The last 
2 weeks of the field season were spent studying the anticline ftvia the 
Tuluga River to For3i1 ersok. Only a cursory exalaimtion watt possible 
at that time. 

The field investigation in general confiracd the photo.,:ooloi;ic 
interpretation of the structure. One major difference is that the a%:,,e 
of the structure is offset at the big bond in the Chandler hiver by 
a graben. The structure is sowewhat more complex in that locality than 
previously thought. Numerous :wall drag folds and faults mar the c;xis 
in this area probably resulted from the formation of the graben. The 
northernmost of the two major faults is normal„ and is one of the few 
places in northern Alaska where the north side of a fault has moved 
up in respect to the south side. The same situation is present about 
15 miles farther wept along the structure where Ninulux Creek syncline 
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? V.19 rt." 0::,1 Gt. cps 1,-.1.-t; ic rx,rzly the 
it. a )-y:c.t, •:1;2:Tit :1,71 Z1c iv ic acti`:oly 

c-,-Lronti, cdor rras 
:lt.;('.in Tue tu,ndra its ai -brcefr:. Lit that pint„ 
r - lt Live a br- o.'tli ctain ca.r1:.on tc;trachloride; 
ho-iever, this b.:.2:1 Q tr.1 Cl'ts1 11:31,1t• Alt, 1 Pa".110 north of 
this point th:.1 cuttirk; into pcat dol,o3ito c.a.', this had all 
thc characterictics of the point: located by Mr. Giord. 

iK)ittrlITY-PF/31714.13ILITY 

numbor o sn;Iples were cent to the Fairbenics laborator;sr 
for :-.,:f.f.%:;,3- 4-11re porosity i.lnd perzwability. All the 
saivles had a reint.ively h1 porosity by tho water-drop mr3thod in the 

The liClt 'le ES folloti8:. 
Effective • Air 

Saurole no. 14,z.nition position (percent) 
;Ern-5-7.) 52-70/. S:rca 4:::::e P:07.550-1 N. s 1. nteigtr r 

klyak River 

52ADt 10 6e5O'N., 152°11'w. 11.79 3.5 md. 
Trib. of Ayiyak R. 

52ADt 13 61J°4911:., 152°WW. " D laver 13.60 375 IDA. 
Trib. of Ayl,yak R. 

52ADt 40 66°47'14, 152°23'W. D lower 12.30 Japer -
Between right fork middle usable 
of Wolverine Greek 

https://ca.r1:.on
https://lt.;('.in


 

 

•

' 

, 
, • a .cz •• .2. • 

1(32. 6;1 i!. , 1,52 ' • 18.92 t'oCrin 
rivor 

3o Z9 o.: thr. in ac.:•,.1.':;b-
'71 par pot er.t.. -ic.lition. 

lif..6,11 in ;..- eve.,eve:L.1. 
of D rouz. 'Fa° 

rmi.nr..13 era3uffcieItly porcIas tk) 
Th hii in 11:b1;7. 

rocult ul -.3...:..fQrra.t.ion. with only vlight triodificatica 
L'av,ozoic 

Gclvi1lExoup rae....z.1 ere in goneral imeli finer- grained than the 
Nenashuic grv.i.n. 713 Ligh porcE.in.tzgo of bentonite and 141'f 

oven 1.,y have a roe.erately high 
porosity. 

Structure 

The structural acct of the ;ajar anticlines has been discussed 
in full under the section un structure, and no further la,:nticn of it 
will be made hum 

SU1.041111: 

1. Rocks exposed in the area of Hawk, Grandstand, and Big Bend 
anticlines include all the zones froul 'one Ait Loer Crotaceous„ to 
zone H, Uppar Cretaceous. 

2. Uacrofoosil determination of Inocoranus sp. (linguiform) as 
Inocerarus athclbczkomis McLearn of the basil Upper Cretaceous has 
given a nevriEFURZEINation to zone E. The contact between Upper 
and Loiter Cretaeeoun is gradational; the erosional unconfuriaity between 
zones E and F is within the Upper Cretaceous. In some localities moat 
of zone E is eroded. 
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14.110 of zone B. 

6 „ :Lo '. c çiiy J fra0A.ted 
3r)C.) i;A ar a Car t.:ie 

ot-1 the r.c.citti ado of 
2,6)03 to 2,65C, 

ZQrk' Dc 

7. 
T24.v to -t.;:k ond. in ,),?..un.„-ifl inctioczdad 

00:2; tp.c, tr 1. .RfAver wit% elk.zz;:re to 5')0 feet. 

Tho p:N. 7.7ciice or a nor:th—sout'a titructxsra 1-41,,:.; in lixiicat,..1d 
-.Toe; of AZIver. -' arAtiel:Lm3 would 14\-, or: thin hiGh. 

()„ tz Nhu oip :laale t.a.'",irci 
th,3 nor-Q1 in i;crdarel, pocf 1,1:e qualitien or a good 

of t! typc 1x.Ltty. 
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