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argin :d 11741-1-1,AI, ZOSei,..TION OF ca ;,'TACY,OUS 

ROCKS OF 'jaw, C'ENTRAL Aliel4A OF NOTOlieRN Alek1CA. 

By 

Firnest H. Lathram 
.1...0001.11r 

rNTRODUCTIOg 

This retort presente the generil conclusions nertaining to the 
cosi-elation of Cretaceous and Tertiary rocks in test wellu nnd outcrops 
in the centre' area of northern Alaska (fig. 1) b- means of heavy cinare/s. 
Aenroximately 1.000 drill and of tcror sameles have been studied. .In order 
to rel2te the materiel here presented to the regional geologic 'eicture of 
the central area, the restored facies orose-aections A-Al and B-B3 of 
T.G. Payne 1/ are used as a basis for the graphic presentation of the 
heavy mineral eonation. Section C-C, of Pane is not used because most 
of it lies outside the area treated in this report and because of new 
geological and geophyeicP1 interrretiltions in the Barrow area as the 
result of recent exploration. Instead, the heavy mineral zonation 
along a somewhat different section Cam' (see fig. 1) is discussed but 
not illustrated. 

ZONATION BY OCCURE116= OF Vi!XILS 

Zone 1 - Zone of rounded minerals 

The zone of rounded minerals coincides with the gone of undiffer-
entiated late Tertiaryegueternary sediments, or GUtiik formntion. This 
heavy mineral zone is clearly defined, end Is die:Apostle of the Gubik 
fornetion. The distinguishing characteristics Pre the sarbround to round 
she of ell ,,reins, even including the moet resistent minerels, and the 
ebunaPnce of hornblende and hynersthene. Thie Tone has been recognized 
in the Stmnson rrea in Core Holes 1 to 10, end in 'Simeon Test Well No. t 
where it is arereximetely 120 feet thick. In the Barrow eree it is nreeene 
to a (tenth of 79 feet in South 2erroe Test 'Tell No. 1 and to Srs feet in 
eoeth Anne' Teftt !7,41 Fn. 7. F 1/ 1 Fklr b=w, reeeerl_eed in eete"ee, 
section elong the loielr leeide River. No sarnies were token in this eona 
in the Oumalik Core Tests and Skull Cliff Core Test No. 1, but deeper 
sanplee from thee, teete contneeed conttiminating graine that indicete 
zone is present at the eurface. 

- of 
The low, of non-resistant minerals inclules eneroximately Zones Pt

through H of the Nsnushuk grow) and the entire Colvile group. In gener-a, 
nn assambleee of volcenic and metgmornhic ninerels0 less resist nt to 
eeethering then toureeline end eircon, cheraeteriees this one This 
eeeemble.ee includes, in order of abqndrnce, volcanic biotite, 

I/ Payne, T.C, Areal evaAlation of r ,troleum poaaibilities of me j)r 
stratigraehic units in eorthern Illaeka: Geological Investigatioue, 

.),,fs7a1 Petroleum Reserve No. 40 Report No. 24 iTovember. 1948, 

https://eeeemble.ee


	

	

hornblende, hyperethene, chicriteid, glaucaohane, ataurolite, sillimanite, 
and kyanite. Inaddition, euhedrnl zircon crystale ere 'resent. Not ell 
of these minerale occur in every samnla, but several represent:gives of 
the group are usually present. The uTr)er limit of the sore is elaced at 
the base of the Gubik formation. Tha lower limit is placed at tryoroxi-
mstely the base of Zone E of the Nanuehtik groun in the southern nart of 
the nreP.. In the northern part of the area, there iz no dPta for 
tetnblishing the lower limit of the mineral zone except in South Barrow 
Test Well No. 2e Here there aro indicPtions thPt the lower lila of the 
zone mny be et about 2,000 feet, which stegeets that this may be the 
base of Zone E in the well. 

In section A-A0 (fig. 2) Zoae 2 is recognieea freo2 
about the "Big BendY of the Chandler River to Sentinel Hi/1 Core Test 
Noe 1. No sereplee are evallable in the Fish Creek area. In general, 
the most nrominent minerals of Zone 2 in this ax.ea are elaucaplanne and 
volcanic biotite, elthough these may be absent in some samples. A high 
concentration of glaucanhane and volcanic biotite occurs in savers' of 
the sands of Zone G Pt Umiat. However, sttempte to find sandstones 
with similar assemblezes in Zona w in the AnaktuvUk-Chandisr Rivers area 
have fnlled. The lover limit of Zone 2 is at the beee of time Zone E in 
the area south of Umiat. Worth of Umiat all available samples come from 
the unper part of the zone, and hence the location of the base of the 
sons cannot be determined. 

It im noteworthy that the gleuceenhnneebearing samples of Zone 2 
occur in an urea around Uniat roughly 60 milee in diameter fig. 4), 
This area coincides apnroximatelT with the thickest part of the Upper 
Cretaceaue section in the area etuclied. Since Zone 2 has also been 
recognized outside the area of glaucophaneebearing samples, as et 
Stenson, Barrow, Skull Cliff, and Maybe Creek, this localization of 
glanconhane would aeTear to be the result of linitations in the source 
area of the glauconhanm. 

5gatiqn B7B0 .-- Zone 2 can be recogni2ed along section B-B, (fig- 3) 
from about the Colville River to north of Maybe Creek and also in. the 
Cape Simpson area. South of Maybe Creek, the lower limit of the zone 
annerre to be am)roximately at the base of Zone Ill, The core tents in 
the Oumalik area are high in Zone and probably penetrated rocks just 
below the lot/er limit of Zone In the Simpson area the upper limit 
ie placed at the base of the Gubik forluation at a depth of 120 feet in 
Siepeor Test Well No. 1 and the zone is recognised to a depth of 1,700 
feet, which is just above the beoe of the Colville group. The lower 
limit of Zone 2 has not been defined becauee aleettete sands for heavy 
mineral separations are not present in the Cretaceous section from 2,800 
feet to 6,100 feet. 

5ection_C-00.-- Along the line (ndex Map) Zone 2 is identified 
in only two nlaceo-- in Skull Cliff Core Teat No. 1 and in the Bnrrow 
wells. Skull Cliff Core Tait is almost entirely within this Zone. The 
Guhik foreetion probably IC present at the tap of the well, but no samplee 
were ohtpined from the Gubik. In the Barrow area the upper limit of 



 

Zone 2 is the hese of the Gubik formation which le at 39 feet and 35 
feet in south Barrow Test Wells 1 and 2 resnectively. The lower limit 
of the zone lies between 1,916 feet end 3,078 feet in Barrow No. 1 end 
between 1,299 feet end 2,023 feet in Barrow No. 2. No enemles 'Were 
available from Barrow No. 1 between 1906 and 3078 feet. A few grains 
of altered volcanic biotite were found in sompies at 1,762 feet, 1,734 
feet, and 1,999 feet in Barrow No. 2. These grains may indicate that 
the lower limit of Zone 2 is between 1,999 feet and 2,023 feet in this 
well. 

Zone 3 - Zone of resistant minerals 

This zone includes all Cretaceous rocks lyins below Zone 2, with 
the exception cf the rocks in the umer division of the Killtk group 
that contain a high percentage of epidote (Zone 4). The characteristic 
of Zone 3 is the virtually comlete absence of all but the most resistent 
minerals. Even garnet is normally rare tc absent. The most common 
non-opaque minerals of this zone are tourmaline and zircon, %Ath lesser 
amounts of rutile, garnet, and titanite. The zircons are all ovoid in 
shape; no euhedral grains are pre,:=ent. All other mineral grains are 
angular. In some areas nicotite is present and is diagnostic of the 
zone. Chromite is also present. and ie in general more abundant than 
in Zone 2. The upper limit or the %one is the previously described 
base of Zone 2. 

aeatarm_LA__Littee,21.-.. goers nontaining the minernl ascemblage 
of Zone outcrop as far north as the "Big Bend" of the Chandler River. 
In this interval picotite is freeuently present. Northward the zone 
has been recognized in severe'. Pnticlinee which eenose rocks of Zones A 
through D and it is present in Umint Test Well Noe 1 from anproximstely 
1,800 feet to the bottom. North of Umiet the 'zone ?Ise not been penetrated. 

5eAloa,11=2Lifia221.-- Rocks of Zone 7 are r,resent from the 
southern border of Cretaceous outcrons north to the Xigelik River. Vrom 
thte point to Simnson•Cle zone has been nenetrnted. only by the .`tallow 
core holes at Oumnlik, which lie ',-holly within this zone. in Simpson 
Test Well No. 1 there are no Cretaceous sands from which heavy minerals 
samples could be obtained. 

IegV.on C-Gu.-- Rocks outcropping from Ekakavik Mountain oe the 
Ipnavik River north to the lower Meade Rivor all are in this zone. It 
was not rnnetra. ted in Skull Cliff Core Test No. I but was found in both 
South Barrow Test Wells below Zone 2. 

Zone 4 - Zone of 6oidote 

A prominent zone of abundant epidote has been recognized in the 
southern part of the area studied (fige 5). In samples of this zone 
epidote constitutes over 70 percent of the non-opaque minerals. The 
thickness and stratigranhic position of the zone are not certain, but 
the zone seems to be characteristic of the upper division of the Killik 
group where this division has been recognized. It is present in the 
Chandler, Kil/ik, Feed Ipnavik Etver areas. The zone also includes the 
basal beds of Zone A of the NanieshUle group in the Chandler and Ipnavik 
River areas, end may also inciwle these beds in the 1illik River area. 



	 	
	
	
	
	

	

	

	

fOiMRflt., no.; p7:te.,;.,?:ot the Turupa-Oolamnagnvik 
errsPlon,1 the Cr- 71.11e 1-Liv7.r. It has not been 

recognIqed in the Alk'i:,11-4-uk River but this m;?..y he clue to the 
snarsity of olitcrons of th grow° ill this relon. The sediments 
below P,7428 feet in South Teat '4e11 No, 2 Olich Pre believed to 
belong in the Killik gonur, do not exhibit t1.3e high enidote Zone. 

ZONATIO1 BY PFRCENT OF '..- .TCETT'l.D 

The phencmenon of etched garnets in Cretaceous and Ter.V.ary rocks 
has been rdeouetely discassedld. Three zones based on the proentF.ge 
of etched garnet grains are recognized. These Tones ores not closely 
definable nnd ern be used only tentatively f-c; evidence of Age„ The 
%onPs with their 7pproximnta age limItr are es follows 

Less thPn AO percent of garnets etched - Bal.3o of Zone G of 
Nenusbuk group to Recent. 

From 0-100 percvnt of garnets etched - 5ase of Zone D to terse 
of Zone 

14ore than 60 percent of garnets etched - Below base uf Zone D. 

GONCW3LONS 

itathmwh the heavy mineral suJ.tes of northern Alaskan sPmples ehaw 

considerable vorintion both in number of enecies and in porcentPge 
comnoeition, rttemnts to ulo these vorif•tions for correIrtion of rock 
units succeed only when gross units are considered. Mineral ratios and 
varietal chrracteristica vary excessively, and distinctive yones can be 
recognixed end traced for short distances only. 

Forty-five s!,mnles fro )a the Barrow wells and from Simeon Test 
woo 1 1.1nve been exhaustively studied. The results of this study 

have yielded no closer corr'lation of the rocks of the three wells than 
has the microrale-ntology, There ore indications in South Brrrow Test 

ffo, 2 thrAt the base of heavy minPrel Zone 2 may be let peen 1.9999 
feet ond 2,021 feet, Since the base of Zone 2 in the southern cart of 
the rarer i3 owlroximrtly nt the boss of Zone E. this sug=gests thrt thi3 

h" se of Zone E is at this depth in the well, which is a-mroximately at 
the ton of the pebb16 shnie. 

An inter-sting mineral feature was :found in a sandstone at 2,310 
teat in South Tarnow Test No„ 2. This ennfistone ?lediPtcly 

V Fellows, R. Significance and. nrelioinary result3 of heavy 
minerrl stu.ftims in northern Airlka Geological ;4).vesti,Intions, 
Naval Petroleum Reserve No. 4, Progress 171Dort, November,1946. 

Lathram, E. H,, Revision of report by Robert E. Fellow~ on 
significance ens preliminary results of heavy mineral studies 
in nortbarn Alaska: Geoloi7;isal 2nvectigtionn, Navel. Petroleum 
Reserve No., 4, Progress Reo)ort, November, 1947. 

https://proentF.ge


underlies the pebbl conglomerate which io believed to be At the base 
of the N: :sushi group. It contains a high concentrion of coarse, 
fresh garnet. A flood of fresh, coarse grPinn of ore miner.-.l hits been 
used in other areas ns a crite'ion of an unconformity. Hence, it here 
affords additional evidence for interpreting an unconformable contact 
betWeen the Nanashuk and the Milk c;rourls at the baqe of the 7)ebble 
conglomerate at 2,328 feet in Sollth Barrow Test Well ;Io. 2 
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MIDDLE JURASSTO PRE-CAMBRIAN 1.7-UPPER TRIASSIC 

EXPLANATION 

KILL IKGROTTP----- Zone 2rC Zone of non-resistant minerals
4 Glaucophsne, volcanic biotite, hornblende, hypersthenc:000 

staurolite, sillimanite, kyanite prevent to common.010 
-?1() 6000 Euhedral zircon present 

Horizontal scale Vertical scale Zone 3
in miles in feet Zone of resistant minerals 
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ovoid. Picotite present.

Based Ernest H. Lathram, April 1949l_lias on T. G. Paynw, Report No 24, Fig. 3, 1948 

Fig. 3e HEAVY LIBERAL ZONATION (R-a2) OF CRETACEOUS AND TERTIARY ROCKS 
NORTHERN ALASKA 
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